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Dear Colleagues,

It is a great pleasure to welcome you to the 8th International Conference on Econometrics and Statistics (EcoSta
2025). The conference is held in a hybrid format, accommodating both in-person and virtual attendance, ensuring
flexibility for participants based on their circumstances and local restrictions.

The conference program has been thoughtfully designed to support the effective presentation of research and facil-
itate networking. EcoSta 2025 comprises about 260 sessions, four keynote talks, five invited sessions, and nearly
1,050 presentations. These figures reflect the strong support of our research communities and highlight the sig-
nificance of this initiative. We trust that the EcoSta conference will continue to serve as an excellent platform
for disseminating high-quality research in econometrics and statistics while fostering valuable connections among
participants.

The conference is jointly organized by the Computational and Methodological Statistics Working Group
(CMStatistics), the Computational and Financial Econometrics Network (CFEnetwork), the journal Economet-
rics and Statistics (EcoSta), and Waseda University. Building upon the achievements of previous editions, our aim
is for this conference to remain a leading event in the fields of econometrics, statistics, and their applications.

The co-chairs express their gratitude to the scientific program committee, session organizers, and local organizing
committee for their collective efforts in delivering a comprehensive program that covers various areas of econo-
metrics and statistics. We are also deeply grateful to the Faculty of Commerce and the Faculty of International
Research and Education of Waseda University, and the Waseda Portal Office (W space) for generously sharing
their facilities for the organization of this international conference. The Faculty of Science and Engineering, the
Institute for Mathematical Science and the Center for Data Science of Waseda University, as the local host, along
with the dedicated assistants and staff of the International Foundation of Methodological Statistics & Econometrics
(IFMSE), have played an instrumental role in ensuring the smooth organization of the conference. We extend our
heartfelt thanks to all of them for their invaluable support.

The Elsevier journals Econometrics and Statistics (EcoSta) and Computational Statistics & Data Analysis (CSDA)
are associated with CFEnetwork, CMStatistics, and the EcoSta 2025 conference. Participants are encouraged to
join the networks and submit their papers to special or regular peer-reviewed issues of EcoSta and the CSDA Annals
of Statistical Data Science (SDS).

The Impact Factor for the journal Econometrics and Statistics (EcoSta) in 2024, announced in June 2025, stands
at 2.5. EcoSta is ranked Q1 in both Economics and in Statistics and Probability.

Finally, we are pleased to announce that the 9th International Conference on Econometrics and Statistics (EcoSta
2026) will take place at Ryukoku University, Kyoto, Japan, from 8—10 August 2026. The city and the local host will
provide an ideal setting for productive discussions, with impeccable infrastructure and a rich cultural environment.
We warmly invite and encourage your active participation in EcoSta 2026.

Ana Colubi, Erricos J. Kontoghiorghes and Yan Liu
on behalf of the Co-Chairs, Organizers and EcoSta Editors
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CMStatistics: ERCIM Working Group on
COMPUTATIONAL AND METHODOLOGICAL STATISTICS

http://www.cmstatistics.org

The working group (WG) CMStatistics comprises a number of specialized teams in various research areas of computational and
methodological statistics. The teams act autonomously within the framework of the WG in order to promote their own research
agenda. Their activities are endorsed by the WG. They submit research proposals, organize sessions, tracks and tutorials during the
annual WG meetings and edit journal special issues. The Econometrics and Statistics (EcoSta) and Computational Statistics & Data
Analysis (CSDA) are the official journals of the CMStatistics.

Specialized teams

Currently, the ERCIM WG has about 1950 members and the following specialized teams

BIO: Biostatistics NPS: Non-Parametric Statistics
BS: Bayesian Statistics RS: Robust Statistics
DMC: Dependence Models and Copulas SA: Survival Analysis

DOE: Design Of Experiments
FDA: Functional Data Analysis
HDS: High-Dimensional Statistics

SAE: Small Area Estimation
SDS: Statistical Data Science: Methods and Computations

IS: Imprecision in Statistics SEA: Statistics of Extremes and Applications

LVSEM: Latent Variable and Structural Equation Models SL: Statistical Learning
MM: Mixture Models TSMC: Time Series

You are encouraged to become a member of the WG. For further information, please contact the Chairs of the specialized groups
(see the WG’s website), or by email at info@cmstatistics.org.

CFEnetwork

COMPUTATIONAL AND FINANCIAL ECONOMETRICS
http://www.CFEnetwork.org

The Computational and Financial Econometrics (CFEnetwork) comprises a number of specialized teams in various research areas
of theoretical and applied econometrics, financial econometrics and computation, and empirical finance. The teams contribute to
the network’s activities by organizing sessions, tracks and tutorials during the annual CFEnetwork meetings and submitting research
proposals. Furthermore, the teams edit special issues currently published under the Annals of CFE. The Econometrics and Statistics
(EcoSta) is the official journal of the CFEnetwork. Now, the CFEnetwork has over 1100 members.

You are encouraged to become a member of the CFEnetwork. For further information, please see the website or contact by email at
info@cfenetwork.org.

© ECOSTA ECONOMETRICS AND STATISTICS. All rights reserved. \'%



EcoSta 2025

SCHEDULE (Japan time, UTC+9)
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TUTORIAL, MEETINGS, SOCIAL EVENTS AND ACCESS TO THE CONFERENCE

TUTORIAL

The tutorial “Statistical analysis in Julia” will take place on Wednesday, the 20th of August 2025, 14:00-18:30 (UTC+9) in the Waseda University, 1
Chome-6 Nishiwaseda, Shinjuku City, Tokyo, Building 11, Floor 5, Room 501. It will be delivered by Prof. Mattias Villani, Stockholm University,
Sweden. Only participants who have subscribed for the tutorial can attend. Registered participants will be able to access the tutorial either in person
or virtually.

SPECIAL MEETINGS by invitation to group members

The EcoSta (Econometrics and Statistics) and CSDA (Computational Statistics and Data Analysis) Editorial Board meetings will take place on
Wednesday, the 20th of August 2025, at 18:30. Instructions to attend the Editorial Board meetings will be sent to the associate editors participating
in the conference in due course.

ACCESS TO THE CONFERENCE

» Participants can attend virtually or in person according to what they selected while registering.

* The in-person venue is the Waseda University, 1 Chome-6 Nishiwaseda, Shinjuku City, Tokyo, Japan, Buildings 11. Please note that the
university opens at 8:00, so you will not be able to enter before that time.

» The registration will be located at the entrance hall of Building 11 from 8:00 to 17:00 on Thursday and Friday, and from 8:00 to 14:30 on
Saturday.

* The coffee breaks will take place in Building 7 (in front of Building 11), ground floor, Rooms 7-3 and 7-7.

* The welcome reception will take place at the Waseda University Co-op Okuma Garden House Cafeteria (1 Chome-104-1 Totsukamachi,
Shinjuku City).

* The conference dinner will take place at the restaurant Cafe Legato (15F E, Space Tower 3-6, Maruyama-cho Shibuya-ku).

 For environmental sustainability reasons, the conference endeavors to minimize paper usage and overall consumption. While there will be a
limited number of printed Books of Abstracts, bags, pens, and pads available for those who requested them in their registration, we strongly
encourage all participants to opt for digital materials by downloading them onto their personal devices. QR codes will be displayed in the
registration area. These codes will enable participants to quickly access essential information, further reducing the need for printed materials
and promoting a paperless conference experience.

* The conference is live-streaming, and it will not be recorded. The oral presentations will take place through Zoom, while the virtual social
events and poster presentations will run in Gather Town. The conference programme time is set at UTC+9.

 In order to access the virtual conference, you must first log in to the registration tool, get the daily password there and leave the session
open. Then you should open another tab and go to the interactive programme (schedule). Click on the slot you wish to attend and then on
the session. You will be redirected to Zoom, where you will need to use the daily password.

* Please note that for security reasons, the Zoom links will not be sent to the speakers, and they can only be found on the online interactive
programme (schedule).

* Detailed instructions for virtual and in-person attendance, hybrid sessions, speakers, chairs, posters, networking, test sessions, as well as
FAQs, can be found on the webpage.

Presentation instructions

The paper presentations must be shared through Zoom. The in-person rooms will be visible in Zoom as the corresponding hybrid session. Virtual
speakers should have a stable internet connection, and make sure their video and audio are working. They will share their slides when the chair
requires it, present their talk, and be ready to answer the questions after the presentation. Detailed instructions for speakers can be found on the
website. Each speaker has 20 minutes for the talk and 3-4 minutes for discussion as a general rule. Strict timing must be observed.

Posters
Posters will be displayed in a common Zoom session and do not need to be uploaded or sent in advance. In-person participants can join the poster
session from the room designated in the programme with their devices. The Chair will give time to the presenters to show their posters, which will
be rotated sequentially to be seen by the session audience. Presenters may use their time to briefly talk about their posters or simply show them and
wait for questions or comments from the audience. Detailed instructions for the poster presentations can be found on the website.

Session chairs
Session chairs are responsible for introducing the session, the speakers, making sure that virtual and in-person participants can listen and see the
talks and coordinating the discussion time. A member of the conference staff, identified by the name Angel followed by a number, will assist in
giving the rights to participate as the chair requests it. If any speaker is missing or has a technical problem, the chair can move on the next speaker
and come back later to resume if possible. Detailed instructions for the (virtual or in-person) session chairs can be found on the website.
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Map of the venue area
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Route for the conference dinner
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Floor maps
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PUBLICATION OUTLETS

The Elsevier journal Econometrics and Statistics (EcoSta) is the official journal of the conference. The CMStatistics network, co-organizer of
the conference, also publishes the Annals of Statistical Data Science as a supplement to the journal Computational Statistics and Data Analysis
(CSDA).

Econometrics and Statistics (EcoSta)
http://www.elsevier.com/locate/ecosta

Econometrics and Statistics is the official journal of the networks Computational and Financial Econometrics and Computational and Method-
ological Statistics published by Elsevier (http://www.journals.elsevier.com/econometrics-and-statistics/). It publishes research papers in all aspects
of econometrics and statistics and comprises of two sections:

* Part A: Econometrics. Emphasis will be given to methodological and theoretical papers containing substantial econometrics derivations or
showing a potential of a significant impact in the broad area of econometrics. Topics of interest include the estimation of econometric models
and associated inference, model selection, panel data, measurement error, Bayesian methods, and time series analyses. Simulations are to be
considered when they involve an original methodology. Innovative papers in financial econometrics and its applications will be considered.
The topics to be covered include portfolio allocation, option pricing, quantitative risk management, systemic risk and market microstructure.
Interest will be focused as well on well-founded applied econometric studies that demonstrate the practicality of new procedures and models.
Such studies should involve the rigorous application of statistical techniques, including estimation, inference and forecasting. Topics will
include volatility and risk, credit risk, pricing models, portfolio management, and emerging markets. Innovative contributions in empirical
finance and financial data analysis that use advanced statistical methods are encouraged. The results of the submissions should be replicable.
Applications consisting only of routine calculations will not be of interest to the journal.

¢ Part B: Statistics. Papers providing important original contributions to methodological statistics inspired in applications will be considered
for this section. Papers dealing, directly or indirectly, with computational and technical elements will be particularly encouraged. These
cover developments concerning issues of high-dimensionality, re-sampling, dependence, robustness, filtering, and, in general, the interaction
of mathematical methods, numerical implementations and the extra burden of analysing large and/or complex datasets with such methods in
different areas such as medicine, epidemiology, biology, psychology, climatology and communication. Innovative algorithmic developments
are also of interest, as are the computer programs and the computational environments that implement them as a complement.

The journal consists, preponderantly, of original research. Occasionally, review and short papers from experts are published, which may be
accompanied by discussions. Special issues and sections within important areas of research are occasionally published.

CSDA Annals of SDS

http://www.elsevier.com/locate/ecosta

CMStatistics is inviting submissions for the CSDA Annals of Statistical Data Science. The Annals of Statistical Data Science is published
as a supplement to the journal of Computational Statistics & Data Analysis. It will serve as an outlet for distinguished research papers using
advanced computational and/or statistical methods for tackling challenging data analytic problems. The Annals will become a valuable resource
for well-founded theretical and applied data-driven research. Authors submitting a paper to CSDA may request that it be considered for inclusion
in the Annals. Each issue will be assigned to several Guest Associate Editors who will be responsible, together with the CSDA Co-Editors, for the
selection of papers.

Submissions for the Annals should contain a significant computational or statistical methodological component for data analytics. In particular,
the Annals welcomes contributions at the interface of computing, statistics addressing problems involving large and/or complex data. Emphasis
will be given to comprehensive and reproducible research, including data-driven methodology, algorithms and software. There is no deadline for
submissions. Papers can be submitted at any time. When they have been received, they will enter the editorial system immediately. All submissions
must contain original unpublished work not being considered for publication elsewhere.

Please submit your paper electronically using the Editorial Manager system (choose Article Type: Research paper, and then Select “Section IV.
Annals of Statistical Data Science”).
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EcoSta 2025 Keynote Talks

Thursday 21.08.2025  08:40 - 08:55 Room: 501  Chair: Erricos Kontoghiorghes Opening

Opening: Econometrics and Statistics journal and conference
Speaker:  Erricos Kontoghiorghes, Cyprus University of Technology and Birkbeck University of London, Cyprus

The Econometrics and Statistics (EcoSta) journal, published by Elsevier, publishes high-quality research in econometrics and statistics. The annual
EcoSta conference gathers international researchers to present recent developments in the field. Updated journal metrics, including CiteScore and
impact trends, along with key facts from recent conference editions will be discussed.

Thursday 21.08.2025  08:55 - 09:45 Room: 501  Chair: Yasuhiro Omori Keynote talk 1

Time-varying multi-seasonal ARMA models with global-local shrinkage process priors
Speaker: Mattias Villani, Stockholm University, Sweden

Time-varying parameter models have been an active research topic for several decades, both in Statistics and Econometrics. Some recent progress
in Bayesian inference for time-varying parameter models with global-local shrinkage process priors is presented. The methods are illustrated on a
multi-seasonal ARMA process with a dynamic shrinkage process prior to model the evolution of both regular and seasonal components.

Thursday 21.08.2025  15:35 - 16:25 Room: 501  Chair: Masayuki Hirukawa Keynote talk 2

Multiple testing boosting for spatial panel and regression models
Speaker:  George Kapetanios, Kings College London, United Kingdom

High-dimensional model selection remains a well-researched yet challenging problem in econometrics and statistics. A variant of a sequential
stagewise model selection procedure is developed, incorporating a parsimonious multiple testing stopping rule. This combination appears to be
relatively novel. The approach is applied to the problem of determining network structures for spatial panel models. Several useful theoretical
characteristics are derived, and the procedure exhibits desirable small-sample properties. Furthermore, the procedure is generalized to regression
models, where optimality results are established, and its excellent, relatively small-sample performance is again demonstrated.

Friday 22.08.2025  15:00 - 15:50 Room: 501  Chair: Takeshi Emura Keynote talk 3

High-dimension, low-sample-size analysis: Automatic sparse estimation and geometric insights in non-sparse spiked models
Speaker: Makoto Aoshima, University of Tsukuba, Japan

High-dimensional, low-sample-size (HDLSS) data presents unique challenges, particularly with non-sparse structures and spiked eigenvalues. Tra-
ditional sparse estimation methods often fail to fully capture the complexity of such data, which includes intrinsic information and large amounts of
noise. The focus is on automatic sparse estimation techniques, leveraging geometric insights, data transformations, and methods for estimating the
number of principal components to handle non-sparse spiked models effectively. Two key models are discussed: The strongly spiked eigenvalue
(SSE) model and the non-SSE model. The SSE model applies to non-sparse, low-rank structures with strongly spiked eigenvalues, often observed
in real-world datasets. However, spiked noise may prevent asymptotic normality in inference problems. To address this, new PCA methods for
noise reduction, cross-data-matrix analysis, and transformations converting SSE models to non-SSE models are introduced. These techniques are
demonstrated using a multi-million-dimensional genomic dataset with only a few dozen samples, tackling feature selection, classification, outlier
detection, and high-dimensional clustering. The importance of non-sparse modeling in HDLSS analysis is highlighted, providing insights into
geometric consistency and robust classification.

Saturday 23.08.2025  13:35 - 14:25 Room: 501  Chair: Yan Liu Keynote talk 4

Statistical learning on Al-aided myopia screening
Speaker:  Catherine Liu, The Hong Kong Polytechnic University, Hong Kong

Myopia has been a major public health concern in East Asia, especially in China, due to its high prevalence and potential vision-threatening com-
plications. However, manual myopia screening is impractical at the population level due to the unaffordable healthcare costs. Luckily, Al-aided
myopia screening makes it possible to do population myopia screening with operational expedience. We focus on ocular image-based Al-aided
myopia screening: i) The first ophthalmic Al model that jointly considers axial length (AL) and myopia status and enhances the predictive capa-
bilities; ii) the first ophthalmic Al model that handles the pair of eye-input images in AL and spherical equivalent (SE) predictions; and iii) the first
vision transformer (ViT)-based ophthalmic model that diagnoses high-myopia and measures AL for both eyes. Theoretical interpretations of the Al
models are contributed under multi-task learning, including: a) conditional dependence between responses can be modeled and interpretable in a
convolutional neural network; b) interpretations of the fine-tuning procedure of ViT, the source of conditional dependence, and how the dependency
benefits the ViT fine-tuning. This may provide evidence that statistics can harness Al and consequently benefit society in the data science and Al era.

© ECOSTA ECONOMETRICS AND STATISTICS. All rights reserved. 1



Thursday 21.08.2025 10:15 - 11:55 EcoSta 2025 Parallel Session C — EcoSta 2025

Thursday 21.08.2025 10:15 - 11:55 Parallel Session C — EcoSta 2025

EI013 Room 704 DEVELOPMENTS IN DESIGN AND ANALYSIS OF EXPERIMENTS Chair: John Stufken

E0160: Minimum aberration-type criterion and stratification pattern enumerator for selecting space-filling designs

Presenter:  Hongquan Xu, University of California Los Angeles, United States

Space-filling designs are widely used in computer experiments. Inspired by the celebrated minimum aberration criterion for fractional factorial
designs, a minimum aberration-type criterion is proposed for assessing the space-filling properties of a broad class of designs, including Latin
hypercube designs, orthogonal arrays, and strong orthogonal arrays. The new minimum aberration-type criterion covers the minimum aberration
criterion and various generalizations as special cases. The generality of the new criterion comes with a huge computational cost. The fast com-
putation of the (generalized) minimum aberration criterion is facilitated by the famous MacWilliams identities, a fundamental result in coding
theory. There are no parallel results to handle complex design problems with stratifications. To address the computational issue, the concept of
stratification pattern enumerator is introduced, and it is shown that the stratification pattern enumerator is a linear combination of the space-filling
pattern. The stratification pattern enumerator is more general than the MacWilliams identities, and it can be used to compute the space-filling or
stratification pattern in quadratic times instead of exponential times by definition. In addition, a lower bound for the stratification pattern enumer-
ator is established, and construction methods are presented for designs that achieve the lower bound using multiplication tables over Galois fields.

E0161: Practical design strategies for similar compound interaction modeling

Presenter: Timothy OBrien, Loyola University Chicago, United States

Researchers often find that generalized linear or nonlinear regression models are applicable for scientific assessment, including physical, agricul-
tural, environmental, and synergy modeling. In line with other processes, these nonlinear models perform better than linear models since they
tend to fit the data well, and the associated model parameter(s) are typically scientifically meaningful. Generalized nonlinear model parameter
estimation presents statistical modeling challenges, including computational, convergence, and curvature issues. Further, researchers are also often
in a position of requiring optimal or near-optimal (so-called robust) designs for the given chosen nonlinear model. A common shortcoming of
most optimal designs for nonlinear models used in practical settings, however, is that these designs typically focus only on (first-order) parameter
variance or predicted variance and thus ignore the inherent nonlinearity of the assumed model function. Another shortcoming of optimal designs
is that they often have only p support points, where p is the number of model parameters. The aim is to examine modeling and estimation methods
connected with generalized nonlinear models, which are useful for physical, environmental, and biological modeling, and to provide concrete,
novel suggestions related to robust design strategies for these models. Numerous examples are provided, and software methods are discussed.

E0956: Causal clustering: Design of cluster experiments under network interference

Presenter:  Lihua Lei, Stanford University, United States

The purpose is to study the design of cluster experiments to estimate the global treatment effect in the presence of network spillovers. A framework
is provided to choose the clustering that minimizes the worst-case mean-squared error of the estimated global effect. It is shown that optimal clus-
tering solves a novel penalized min-cut optimization problem computed via off-the-shelf semi-definite programming algorithms. The analysis also
characterizes simple conditions to choose between any two cluster designs, including choosing between a cluster or individual-level randomization.
The method’s properties are illustrated using unique network data from the universe of Facebook’s users and existing data from a field experiment.

EO128 Room Virtual R01 CAUSAL MEDIATION ANALYSIS IN LONGITUDINAL SETTING Chair: Tianchen Qian

E1009: Targeted maximum likelihood based estimation for longitudinal mediation analysis

Presenter: Zeyi Wang, Oklahoma State University, United States

Co-authors: Lars van der Laan, Maya Petersen, Thomas Alexander Gerds, Kajsa Kvist, Mark van der Laan

Causal mediation analysis with random interventions has become an area of significant interest for understanding time-varying effects with lon-
gitudinal and survival outcomes. To tackle causal and statistical challenges due to the complex longitudinal data structure with time-varying
confounders, competing risks, and informative censoring, there exists a general desire to combine machine learning techniques and semiparametric
theory. In this manuscript, the focus is on targeted maximum likelihood estimation (TMLE) of longitudinal natural direct and indirect effects
defined with random interventions. The proposed estimators are multiply robust, locally efficient, and directly estimate and update the conditional
densities that factorize data likelihoods. The highly adaptive lasso (HAL) and projection representations are utilized to derive new estimators
(HAL-EIC) of the efficient influence curves of longitudinal mediation problems and propose a fast one-step TMLE algorithm using HAL-EIC
while preserving the asymptotic properties. The proposed method can be generalized for other longitudinal causal parameters that are smooth
functions of data likelihoods and thereby provide a novel and flexible statistical toolbox.

E1108: A path specific effect approach to mediation analysis accounting for competing risks

Presenter: Linda Valeri, Columbia University, United States

In survival settings, competing events refer to any event that makes it impossible for the event of interest to occur. Not accounting for competing
events by death can lead to biases caused by the fact that individuals who die do not have the opportunity to develop the event of interest. A path-
specific effects framework is proposed to deal with competing events in the causal mediation setting in the presence of longitudinal mediators and
time-to-event outcomes. The competing event is considered as a nested mediator with our mediator of interest, causal estimands, and identifiability
conditions are proposed, and a mediational g formula is derived. Thus, two indirect effects are considered: the indirect effect through the history
of the mediator of interest and the indirect effect through the history of the competing event. Additive hazard models are used to obtain effects
estimates in an attributable risk scale. The algorithm is applied to real data from the multi-ethnic study of atherosclerosis. The potential mediating
role of coronary artery calcification is evaluated on the association between heavy metals and cardiovascular disease, accounting for competing
events by death.

E1150: Dynamic causal mediation analysis for intensive longitudinal data

Presenter: Tianchen Qian, University of California Irvine, United States

Intensive longitudinal data, characterized by frequent measurements across numerous time points, are increasingly common due to advances in
wearable devices and mobile health technologies. We consider evaluating causal mediation pathways between time-varying exposures, time-varying
mediators, and a final, distal outcome using such data. Addressing mediation questions in these settings is challenging due to numerous potential
exposures, complex mediation pathways, and intermediate confounding. Existing methods, such as interventional and path-specific effects, become
impractical with extensive temporal data. We propose novel mediation effects termed natural (in)direct excursion effects, which quantify mediation
through the most immediate mediator at each time point. These effects are identifiable under plausible assumptions and decompose the total excur-
sion effect. We derive efficient influence functions and subsequently propose multiply-robust estimators for these mediation effects. The estimators
are multiply-robust and accommodate flexible machine learning algorithms and cross-fitting. In settings where the treatment assignment mechanism
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is known, such as the micro-randomized trial (MRT), the estimators are doubly-robust. We establish the consistency and asymptotic normality of
the proposed estimators. Our methodology is illustrated using real-world data from the HeartSteps MRT and the SleepHealth observational study.

E1190: Identification and estimation of mediational effects of longitudinal modified treatment policies

Presenter: Ivan Diaz, NYU Langone Health, United States

A comprehensive semiparametric approach is demonstrated to causal mediation analysis, addressing the complexities inherent in settings with
longitudinal and continuous treatments, confounders, and mediators. The methodology utilizes a nonparametric structural equation model and
a cross-fitted sequential regression technique based on doubly robust pseudo-outcomes, yielding an efficient, asymptotically normal estimator
without relying on restrictive parametric modeling assumptions. The motivation is a recent scientific controversy regarding the effects of invasive
mechanical ventilation (IMV) on the survival of COVID-19 patients, considering acute kidney injury (AKI) as a mediating factor. The possibility
of "inconsistent mediation" is highlighted, in which the direct and indirect effects of the exposure operate in opposite directions. The significance
of mediation analysis is discussed for scientific understanding and its potential utility in treatment decisions.

EO037 Room 603 STATISTICAL INFERENCE WITH COMPLEX MODELS Chair: Yuedong Wang

E0185: Reluctant interaction inference

Presenter:  Guo Yu, University of California Santa Barbara, United States

Additive models enjoy the flexibility of nonlinear models while still being readily understandable to humans. By contrast, other nonlinear models,
such as neural networks, despite their popularity in the past decade, involve modeling interactions between features, which are much harder to
interpret because they require describing how one or more features modulate the effect that other features are having on the response. Given the
complexity of interpreting models with interactions, an analyst should be reluctant to move beyond an additive model unless it is truly warranted.
The focus is on the high-dimensional setting and high standard of evidence for the existence of an interaction between two features. In particular, it
is examined whether there is evidence that a linear interaction between features is at play after having fit a sparse additive model. This is formulated
as a hypothesis testing problem in which an additive model acts as the null model. The p-values make use of recently developed machinery for
selective inference after the group lasso.

E0197: A new class of mark-specific proportional hazards models for recurrent events

Presenter:  Yi Li, University of Michigan, United States

Recurrent events can have continuously varying ‘marks,” such as dosage levels in prescription refills. In a study on post-surgical opioid prescription
refills, identifying patient factors associated with the time between refills is crucial for improving pain management and reducing opioid misuse.
As associations may differ across dosage levels, existing methods struggle to capture these dynamics. A new class of mark-specific proportional
hazards models is proposed for recurrent events to model hazards of refill at given dosages. A marginal model is developed on the gap time scale
with a novel dual-weighting scheme to allow for events’ information to be weighted depending on their proximity to the mark of interest while
addressing the informative nature of each subject’s number of recurrences. Consistency and asymptotic normality of the estimator are established,
and a sandwich variance estimator for robust inference is developed. Simulations show that the method performs better than competing methods
in finite samples. The method is used to study post-surgical opioid prescription refills, identifying factors associated with opioid prescription refill
recurrence corresponding to dosages of interest.

E0684: Regression modeling of zero-inflated functional data

Presenter: Pang Du, Virginia Tech, United States

Co-authors: Anbin Rhee

Zero-inflated functional data appear when an excessive number of zeros are recorded for some functional variables due to the threshold of detection
limits. To analyze this kind of data, a two-part mixed-effects functional regression model is proposed. The first part models the probability
function of the functional response taking nonzero values via a mixed-effects functional logistic regression model. The second part models
the log-transformed true response function by a mixed-effects functional linear model. Smoothing splines are used to estimate both the fixed and
random effect functions. The estimation procedures for the two parts are respectively penalized quasi-likelihood and a REML-based EM algorithm.
Extensive simulations are presented to evaluate the numerical performance of the method. The method is also applied to a Northwestern ICU study
to investigate the relationship between total calcium and albumin measurements in repeated blood tests during each of the multiple ICU visits
of a patient. Results show that the proposed approach effectively handles zero inflation while recovering the functional relationship between the
variables of interest.

E0886: Density and graph estimation with smoothing splines and conditional Gaussian graphical models

Presenter:  Anna Liu, University of Massachusetts, Amherst, United States

Density estimation and graphical models play important roles in statistical learning. The estimated density can be used to construct a graphical
model that reveals conditional relationships, whereas a graphical structure can be used to build models for density estimation. Denote Z as the vector
of interest with density f(z). The goal is to obtain simultaneously an estimate of f(z) and an estimate of the conditional independence network for
Z. This goal is approached by splitting Z into two parts, Z = (X7 ,¥7)T, and decomposing f(z) as f(x)f(y|x). A semiparametric framework that
models f(x) nonparametrically is proposed using a smoothing spline ANOVA (SS ANOVA) model and f(y|x) parametrically using a conditional
Gaussian graphical model (cGGM). This flexible framework allows for dealing with high-dimensional data without the Gaussian assumption. The
contributions are a new edge selection algorithm for the conditional independence network, new theoretical results for both the overall density and
the parameter estimates in the cGGM part under a random design, and a new efficient backfitting procedure for estimating tuning parameters in the
c¢GGM. The experimental results show that the proposed framework outperforms both parametric and nonparametric baselines.

EO181 Room 604 INNOVATIVE STATISTICAL APPROACHES IN WASTEWATER-BASED EPIDEMIOLOGY Chair: Kangyi Peng

E0306: A functional regression for predicting COVID-19 case counts from wastewater surveillance

Presenter: Xiaotian Dai, Illinois State University, United States

Wastewater-based surveillance (WBS) has become a critical tool for research groups and public health agencies investigating and monitoring the
COVID-19 pandemic. However, recorded viral copy numbers in municipal wastewater can include measurement errors and missing values due
to irregular or sparse sampling. A Bayesian functional regression framework is presented for predicting daily positive cases based on irregular
wastewater observations, utilizing advanced statistical techniques. The proposed framework has two main goals: 1) Estimating a smooth and
continuous time-based function from the irregularly observed and noisy SARS-CoV-2 RNA wastewater data, and 2) combining this smooth function
with recorded COVID-19 cases to demonstrate the potential for predicting future positive cases from SARS-CoV-2 RNA in wastewater. The
proposed framework is adaptable to varying vaccination rates, weather patterns, seasonal factors in different jurisdictions, and, importantly, the
participation bias in COVID-19 testing, making it applicable to other WBS studies.
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E0475: Respiratory virus season surveillance in the United States using wastewater metrics, 2023-2024

Presenter: Elana Chan, Stanford University, United States

Co-authors: Alexandria Boehm

Wastewater measurements represent an entire contributing population and can be available within 24 hours. Enhanced information about disease
occurrence can improve population health through better timing of policies and interventions. Seasonal occurrence patterns for common respiratory
viruses were inferred alongside transmission dynamics for SARS-CoV-2 across the USA using wastewater samples. RNA concentrations of in-
fluenza A and B (IAV/IBV), respiratory syncytial virus (RSV), human metapneumovirus (HMPV), and SARS-CoV-2 were measured in wastewater
samples from 175 treatment plants (July 2023 to June 2024). For IAV, IBV, RSV, and HMPV, epidemic onset, offset, peak, and duration at national
and subnational scales were determined. For SARS-CoV-2, wastewater measurements were categorized based on recent wastewater levels and
trends. Epidemic onset occurred in November for IAV and RSV, which aligned with pre-pandemic norms. Onset occurred in January for IBV
and April for HMPV, which were later than expected, according to historical data. The duration was longer for IAV and shorter for IBV, RSV,
and HMPV than expected based on historical data. Epidemic peak dates were consistent with pre=pandemic norms for all viruses. Peak dates for
influenza and RSV coincided with high, upward-trending SARS-CoV-2 RNA concentrations, suggesting potential co-occurrence of SARS-CoV-2
with these viruses.

E0882: Generalized profiling for wastewater-based epidemiology

Presenter:  'Wouter Hetebrij, Dutch National Institute for Public Health and the Environment, Netherlands

Co-authors: Michiel van Boven, Deb Panja, Matthijs Romeijnders, Lotte Weedage

Wastewater-based epidemiology has been used globally during the COVID-19 pandemic to track the spread of SARS-CoV-2 based on viral loads in
wastewater. This was done by either modeling the trend of the wastewater measurements separately and comparing this with the other epidemiolog-
ical indicators or by including the wastewater data as a separate compartment in an epidemiological model. The aim is to combine both approaches
in wastewater-based epidemiology using the generalized profiling framework, with a focus on the early phase of a pandemic. At the start of a
pandemic, existing infrastructure for wastewater surveillance can be used to provide real-time information about the trajectory of the pandemic.
However, forecasting the trajectory based on only the wastewater trend might be difficult as the underlying epidemiological process is not taken
into account. On the other hand, if there is only limited information about the pathogen characteristics available, forecasting the model based purely
on a compartmental epidemiological model would also be difficult. By combining both approaches in the generalized profiling framework, the aim
is to provide better, short-term predictions of the trajectory of the pandemic.

E0900: Wastewater-based surveillance for early COVID-19 case detection and mass testing prediction in long-term care facilities
Presenter:  Jiabi Wen, University of Alberta, Canada

Co-authors: Kangyi Peng, Bonita E Lee, Rhonda J Rosychuk, Tiejun Gao, Judy Y Qiu, Michael Y Li, Eleanor Risling, Lorie A Little, Christopher
Sikora, Xiao L Pang, Arto Ohinmaa

Long-term care facilities (LTCFs) were disproportionately affected during the COVID-19 pandemic. While mass testing aids outbreak control, it is
invasive and resource-intensive. Site-specific wastewater-based surveillance (WBS) offers a non-invasive alternative by capturing collective viral
signals in facility wastewater. The effectiveness of WBS is assessed in detecting new COVID-19 cases in nine Edmonton LTCFs from January 2021
to May 2023. Constrained distributed lag models are used to identify critical windows when wastewater viral loads were significantly associated
with new cases. The predictive accuracy of wastewater samples collected within these windows for mass testing outcomes is then evaluated, defined
as testing 10100% of facility residents and staff. Statistical comparisons (Fisher’s exact and Mann-Whitney U tests) examined WBS accuracy by
result type, population group, outbreak and wastewater operational factors. Prior to clinical testing scale-down in 2022, eight of nine facilities had
critical detection windows within three days. Among 198 mass testing events, 140 had wastewater samples collected 13 days prior. Wastewater
predicted 85% of negative and 60% of positive testing outcomes and had higher accuracy for predicting resident than staft cases (74% vs. 33%,
p=0.02). These findings support the use of WBS for timely outbreak response and more targeted testing in LTCFs.

EO0222 Room 605 ESTIMATION AND INFERENCE ON FUNCTIONAL AND HIGH-DIMENSIONAL DATA Chair: Zhenhua Lin

E0375: Ordinary differential equation models for a collection of discretized functions

Presenter:  Lingxuan Shao, Fudan University, China

Co-authors: Fang Yao

The exploration of dynamic systems governed by ordinary differential equations (ODEs) holds great interest in the field of statistics. Existing
research mainly focuses on a single function. This study generalizes the scope to analyze a collection of functions observed at discretized times,
with sampling frequencies varying from sparse to dense designs. The range of ODE models studied caters to diverse, dynamic systems and
includes complex, non-linear, and non-Lipschitz scenarios. A new concept is introduced, named the functional moment method, a novel approach
for parameter estimation within these ODE models and facilitating the recovery of curves for the discretely observed functions. The numerical
analysis underscores the method’s applicability across various application fields, including sociology, physics, and epidemiology.

E0421: Tensor additive quantile regression

Presenter:  'Wenqi Lu, Nankai University, China

Additive nonparametric models are increasingly favored for analyzing tensor data, offering a flexible and parsimonious approach. A tensor additive
quantile regression model is introduced, aiming to provide a more robust and detailed understanding of how covariates influence the response in
tensor data. The component functions are estimated using basis function approximations. The splines are stacked as an additional tensor dimension,
which allows the leverage of the tensor structure, and Tucker decomposition is applied for dimension reduction. In high-dimensional settings, a
sparse tensor additive quantile regression model that incorporates a group penalty for variable selection is proposed. A key challenge addressed is
connecting sparse tensor elements within the structure of Tucker decomposition. An innovative approach is proposed that identifies a broader set
of relevant features than the oracle while enabling efficient algorithms to navigate the high-dimensional space. The large sample properties of the
proposed estimators is established, the finite sample performance of the method is evaluated through Monte Carlo simulations, and its application
is demonstrated on real-world datasets, including stock market and head pose image data.

E0795: Two-sample distribution tests in high dimensions via max-sliced Wasserstein distance and bootstrapping

Presenter: Xiaoyu Hu, Xian Jiaotong University, China

Two-sample hypothesis testing is a fundamental statistical problem for inference about two populations. A novel test statistic is constructed to detect
high-dimensional distributional differences based on the max-sliced Wasserstein distance to mitigate the curse of dimensionality. By exploiting an
intriguing link between the distance and suprema of empirical processes, an effective bootstrapping procedure is developed to approximate the null
distribution of the test statistic. One distinctive feature of the proposed test is the ability to construct simultaneous confidence intervals for the max-
sliced Wasserstein distances of projected distributions of interest. This enables not only the detection of global distributional differences but also
the identification of significantly different marginal distributions between two populations without the need for additional tests. The convergence
of Gaussian and bootstrap approximations of the proposed test is established, based on which we show that the test is asymptotically valid and
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powerful as long as the considered max-sliced Wasserstein distance is adequately large. The merits of the approach are illustrated via simulated
and real data examples.

E0867: Hypothesis testing for functional linear models via bootstrapping

Presenter: Zhenhua Lin, National University of Singapore, Singapore

Co-authors: Yinan Lin

Hypothesis testing for the slope in functional linear regression is both practically and theoretically important. A novel test is introduced for the
nullity of the slope function by recasting it as a high-dimensional vector testing problem via functional principal component analysis (FPCA). This
transformation overcomes the ill-posedness inherent in functional regression and enhances numerical stability. The approach employs a bootstrap
of the maximum statistic and capitalizes on the natural variance-decay in functional data, yielding higher empirical power in small samples or
under weak signals. The tests’ validity and consistency are proven when principal components are estimated from data, and it is shown that their
asymptotic properties remain intact even if all empirical components are included. This stands in sharp contrast to slope estimation, where one
must carefully choose most root-n components to ensure consistency. This highlights a key divergence between estimation and inference in this
setting. To the best of knowledge, this is the first test to leverage all empirical FPCA components.

EO145 Room 606 RECENT ADVANCES IN TIME SERIES AND ECONOMETRICS Chair: Kun Chen

E0212: FinTech adoption, Confucian culture norms, and housework division

Presenter: Ying Tan, Southwestern University of Finance and Economics, China

Co-authors: Xun Zhang, Zi Yang

Empirical evidence on how modern technology applications affect gender inequality in the presence of traditional cultural norms is provided. By
combining regional indicators of Confucian cultural norms with representative household-level data on housework division in China, it is found that
Confucian cultural norms are associated with increasing gender inequality in the division of housework. Importantly, when the effect of FinTech
adoption is incorporated, it is found that it helps reduce the housework time of wives in households strongly influenced by Confucian culture
norms, thus reducing the gender gap in housework. In addition, results are robust by using the geographic distance to Hangzhou and the fiber-optic
backbone network city as instruments, which can isolate the exogenous variation in FinTech adoption. Mechanism analysis shows that through
FinTech’s role in increasing consumption and improving housework efficiency, as well as creating new flexible job opportunities and increasing the
opportunity cost of housework, a higher level of FinTech adoption helps narrow housework division inequality.

E0252: Variable selection for high-dimensional heteroscedastic regression and its applications

Presenter: Hsueh-Han Huang, Academia Sinica, Taiwan

Variable selection is examined in high-dimensional linear heteroscedastic models. Drawing inspiration from the connection between the linear
heteroscedastic function and the interaction model, a two-stage algorithm is developed to identify the relevant variables in the model mentioned
above. The selection consistency of the proposed two-stage method is demonstrated, and its efficacy is highlighted through numerical simulations.
Furthermore, the method is leveraged to pinpoint defective tools during the semiconductor manufacturing process.

E0257: A practical interval estimation method for spectral density function

Presenter: Haihan Yu, University of Rhode Island, United States

The spectral density function can play a key role in time series analysis, where nonparametric interval estimation of the spectral density is a
fundamental issue. However, the prevailing pointwise interval methods for spectral densities, including chi-square approximation and frequency
domain bootstrap (FDB), can be misleading in practice, perhaps more so than appreciated, as confidence intervals often exhibit low coverage
accuracy as well as high sensitivity to tuning parameters. To provide a practical alternative, a new hybrid method is proposed that combines
the strengths of empirical likelihood (EL) and FDB. The method involves developing an EL statistic for spectral density inference along with a
corresponding bootstrap approximation under time dependence, where general time processes as well as for two different types of kernel smoothing
found in application (so-called A- or K-windows) are allowed for. Such windows require differing theories and implementations in practice. As
an advantage, the FDB-EL procedure is formally valid under mild conditions for application to a broad range of processes, including both linear
and nonlinear time series. Simulation studies demonstrate that FDB-EL-based confidence intervals are effective compared to other methods, as
intervals maintain good coverage accuracy while being less sensitive to bandwidth parameters. The confidence interval procedure is illustrated with
an application to studying the wind spectrum.

E0341: Spectral functional classification for time series with an application to epileptic detection

Presenter:  Kun Chen, Southwestern University of Finance and Economics, China

Co-authors: Rui Huang, Chun Yip Yau, Xingzuo He

Statistical diagnosis of epileptic seizures based on electroencephalogram (EEG) signals is often challenging to implement due to time dependency
and the possible existence of measurement errors. By reframing the seizure detection as a classification problem for stationary time series processes,
a novel frequency domain functional approach is proposed to simultaneously account for time dependency and noise reduction. The procedure
is based on the spectral theory of time series and identifies series whose spectral density shares similar shapes or oscillations. The main tool of
the proposed method is the logarithm of the periodogram, which serves as an asymptotically consistent estimator for the logarithm of the spectral
density. By employing the functional principal component analysis combined with a distance-based rule, similarities between smoothed log-
periodogram functions and, thus, spectral density functions in logarithms can be identified. Under mild conditions, it is theoretically demonstrated
that the misclassification rates tend to be zero. Based on extensive simulations in various scenarios and real applications to EEG data of epilepsy
patients, the efficacy of the proposed method is proven.

EO035 Room 817 RECENT ADVANCES IN CAUSAL INFERENCE Chair: Caleb Miles

E0530: Local effects of continuous instruments without positivity

Presenter: Luke Keele, University of Pennsylvania, United States

Instrumental variables are a popular study design for the estimation of treatment effects in the presence of unobserved confounders. In the
canonical instrumental variables design, the instrument is a binary variable. In many settings, however, the instrument is continuous. Standard
estimation methods can be applied with continuous instruments, but they require strong assumptions. While recent work has introduced more
flexible estimation approaches, these methods require a positivity assumption that is implausible in many applications. A novel family of causal
estimands is derived using stochastic dynamic interventions that allow a range of intervention distributions that are continuous with respect to the
observed distribution of the instrument. These estimands focus on a specific local effect but do not require a positivity assumption. Next, doubly
robust estimators are developed for these estimands that allow for the estimation of the nuisance functions via nonparametric estimators. Empirical
process theory and sample splitting are used to derive asymptotic properties of the proposed estimators under weak conditions. In addition, methods
are derived for profiling the principal strata, as well as a method of sensitivity analysis. The methods are evaluated via simulation and demonstrate
their feasibility using an application on the effectiveness of surgery for specific emergency conditions.
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E0576: Higher-order estimators of time-varying effects in anisotropic smoothness models

Presenter: Matteo Bonvini, Rutgers University, United States

Co-authors: Edward Kennedy, Luke Keele

The general theory of higher-order influence functions (HOIF) has been successfully applied to several pathwise differentiable parameters arising in
causal inference, such as the expected conditional covariance and the treatment-specific mean. Such theory has been shown to yield minimax opti-
mal estimators in certain nonparametric models, e.g., those indexed by smooth nuisance parameters. More recently, minimax optimal, higher-order
estimators have been derived for some non-pathwise differentiable causal parameters, an example of which is the conditional average treatment
effect. The aim is to extend the application of HOIF theory to causal parameters defined by a time-varying treatment. As a leading example, the
two-time point case g-formula is considered functional in an anisotropic smoothness model where the nuisance functions are allowed to depend
more smoothly on certain covariates. More structured models are also considered, such as additive ones. In each setting, a higher-order estimator
is designed and its bias and variance are calculated, and for some of them, it is shown that the convergence rates established are minimax optimal.
The findings are complemented with a simulation study.

E0657: Statistical learning under causal (path-specific) effect constraints

Presenter: Razieh Nabi, Emory University, United States

Co-authors: David Benkeser

The estimation of a function-valued parameter defined as the minimizer of a risk criterion is studied, subject to constraints on one or more real-
valued parameters of the observed data distribution, typically requiring them to be zero or bounded. A central focus is on counterfactual and causal
constraints, particularly those derived from path-specific effects, which have gained prominence as formal tools for expressing fairness in decision-
making. In many cases, closed-form solutions exist for the optimal function under these constraints, shedding light on how causal considerations
shape predictive models. These solutions also motivate natural estimators for the constrained parameter, often constructed by combining estimates
of unconstrained components from the data-generating process. As a result, constrained learning procedures can be readily implemented seamlessly
with existing statistical or machine learning methods using off-the-shelf software.

E0919: Method-of-moments inference for GLMs and doubly robust functionals under proportional asymptotics

Presenter: Rajarshi Mukherjee, Harvard T.H. Chan School of Public Health, United States

The purpose is to consider the estimation of regression coefficients and signal-to-noise (SNR) ratio in high-dimensional generalized linear models
(GLMs) and explore their implications in inferring popular estimands, such as average treatment effects in high-dimensional observational studies.
Under the "proportional asymptotic” regime and Gaussian covariates with known (population) covariance (Sigma), root-n-consistent and asymp-
totically normal (CAN) estimators of the targets of inference are derived through a method-of-moments type of estimators that bypasses estimation
of high dimensional nuisance functions and hyperparameter tuning altogether. Additionally, under non-Gaussian covariates, the universality of the
results is demonstrated under certain additional assumptions on the regression coefficients and Sigma. It is also demonstrated that knowing Sigma
can be relaxed in the proposed methodology. Finally, the theoretical results are complemented with extensive numerical experiments in comparison
with competing methods.

EO107 Room 701 FROM RANDOM OBJECTS TO CAUSAL INFERENCE Chair: Peter Radchenko

E0628: How are random objects distributed in a metric space?

Presenter: Yaqing Chen, Rutgers University, United States

Co-authors: Paromita Dubey, Hans-Georg Mueller

New tools are proposed for the geometric exploration of data objects taking values in a general separable metric space. For a random object,
the concept of distance profiles is first introduced. Specifically, the distance profile of a point in a metric space is the distribution of distances
between the point and the random object. Distance profiles can be harnessed to define transport ranks based on optimal transport, which captures
the centrality and outlyingness of each element in the metric space with respect to the probability measure induced by the random object. The
properties of transport ranks are studied, and it is shown that they provide an effective device for detecting and visualizing patterns in samples of
random objects. In particular, the theoretical guarantees are established for the estimation of the distance profiles and the transport ranks for a wide
class of metric spaces, followed by practical illustrations.

E0665: Difference-in-differences for random objects

Presenter: Daisuke Kurisu, The University of Tokyo, Japan

Co-authors: Yidong Zhou, Taisuke Otsu, Hans-Georg Mueller

Geodesic difference-in-differences (GDID) is proposed, a novel DID framework for outcomes in geodesic metric spaces, such as distributions,
networks, and manifold-valued data. The geodesic average treatment effect is first introduced on the treated (ATT) as the causal estimand. Then,
the identification of the geodesic ATT is established, and the convergence rate of its sample versions is derived. This framework can be further
extended to the case of staggered DID settings, allowing for multiple time periods and varying treatment timings. To illustrate the practical utility
of the GDID, the proposed method is applied to several real-world datasets.

E1003: Deep orthogonal learner for conditional quantile treatment effect estimation

Presenter:  Qixian Zhong, Xiamen University, China

In recent years, orthogonal statistical learning has been widely recognized for its ability to reduce sensitivity with respect to nuisance parameters to
estimate target parameters, making it an important tool in causal inference, particularly in the estimation of the conditional average treatment effect
(CATE). However, its application on conditional quantile treatment effect (CQTE), which offers a more expansive view of the treatment effect
than CATE, has not yet been explored comprehensively. A novel method is proposed for learning CQTE. This method shares Neyman orthogonal
property, which produces CQTE estimators that are insensitive to small perturbations of nuisance functions. The CQTE nonparametrically is
first modeled, and deep learning is used to approach it. The convergence rate of the neural network estimator is established, demonstrating
that it achieves the minimax optimal rate of convergence (up to a polylogarithmic factor). This highlights deep learning’s ability to identify low-
dimensional structures in high-dimensional data. Additionally, CQTE linearly is then modeled to facilitate interpretation and statistical inference. It
is proven that the corresponding coefficient and CQTE estimators achieve root-n consistency and asymptotic normality, even if the estimators of the
nuisance parameters converge at a slower rate. Through empirical evaluation for numerical studies, the superiority of the method is demonstrated
compared to competing methods.

E1284: Regression adjustment with high-dimensional covariates

Presenter: Dogyoon Song, University of California Davis, United States

Regression adjustment is a classical technique in causal inference that leverages covariates to improve precision in randomized controlled trials
(RCTs) or to adjust for confounding in observational studies. While well-understood in low-dimensional settings, its behavior in modern high-
dimensional regimes—where the number of covariates may exceed the number of observations—remains less explored. In particular, existing
theoretical results are largely asymptotic, rely on residual-based analysis, and provide limited insights about finite-sample inference when p > n.
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Regression adjustment in high-dimensional RCT settings is revisited. We present a non-asymptotic analysis of the regression-adjusted average
treatment effect estimator, by leveraging tools from concentration of measure to quantify uncertainty without relying on classical asymptotic
variance estimation, and further controlling finite-sample bias via Steins method. Thereafter, we conclude by discussing potential extensions of
these techniques to causal inference problems involving random objects beyond real-valued responses.

EO139 Room 702 STATISTICAL INNOVATIONS WITH SERIAL AND CORRELATED DATA Chair: Thomas Fung

E1178: Model-agnostic feature selection for high-dimensional bushfire Data

Presenter: Houying Zhu, Macquarie University, Australia

Bushfires are a frequent and destructive natural hazard in Australia, posing serious threats to communities, ecosystems, and the economy. Modeling
bushfire risk and associated losses are particularly challenging due to the integration of diverse and high-dimensional data sources, including satellite
imagery, weather sensor data, digital terrain models, historical fire records, loss statistics, and infrastructure information. Although rich bushfire-
related data are available, building reliable and interpretable models that effectively synthesize these heterogeneous inputs remains a significant
methodological hurdle. Ensemble learning methods such as random forests can improve predictive performance but often function as black boxes,
limiting transparency around the contribution of individual variables. This lack of interpretability is especially problematic in disaster risk contexts,
where transparent and explainable models are essential for informed decision-making. The aim is to present a model-agnostic feature selection
framework based on the Shapley value to identify and explain key drivers of bushfire risk. This approach enables a clearer interpretation of
complex models by quantifying the marginal contribution of each feature to the prediction. By enhancing both accuracy and transparency, the
method supports more informed and accountable decision-making in bushfire risk management.

E1127: Scaling up coherent estimation: Evaluating COVID-19s crime impact across U.S. cities using hierarchical time series

Presenter: Thomas Fung, Macquarie University, Australia

Co-authors: Joanna Wang

In response to the COVID-19 pandemic, many U.S. cities experienced significant shifts in crime patterns. A prior study examined these impacts
using data from 25 large cities, focusing on the early stages of the pandemic. However, traditional approaches to crime analysis often model disag-
gregated series independently or rely on simple aggregation, which can lead to inconsistencies and reduced accuracy when evaluating intervention
effects. Building on a previous work, which utilized grouped time series structures to reconcile estimates across hierarchical levels, this follow-up
study expands the analysis to the full set of cities included in the referenced study. A hierarchical time series modelling framework is applied that
ensures coherent estimation across both disaggregated and aggregated levels. Using updated data and a more comprehensive city sample, a detailed
evaluation of crime pattern changes is offered during the pandemic, and it is demonstrated how estimation reconciliation techniques can improve
both predictive performance and the evaluation of policy interventions in the context of criminal justice research.

E1187: Integrated species distribution models: A single-index approach

Presenter:  Quan Vu, Australian National University, Australia

In ecology and fisheries, species abundance data are often collected using a number of surveys that have different characteristics. Spatio-temporal
statistical models can be used to integrate information from these datasets to improve both interpretability and prediction of the abundance rather
than modeling the surveys independently. The single-index integrated species distribution model is introduced, based on a single index representing
the latent spatial distribution of the species abundance and survey-specific link functions representing the different catchability properties of each
survey. The use of the model is demonstrated through an analysis of scallop data collected from two surveys: a bottom trawl survey, which
covers a wide spatial domain but is less efficient, and a hydraulic dredge survey, which is more efficient and spatially targeted. Results show
that the model offers meaningful interpretations of covariate effects, spatial distribution, and survey catchability differences and achieves superior
predictive performance compared to contemporary species distribution models.

E1179: Adjusted predictions in generalized estimation equations

Presenter:  Francis Hui, The Australian National University, Australia

Generalized estimating equations (GEEs) are a popular regression approach that requires specification of the first two marginal moments of the
data, along with a working correlation matrix capturing the covariation between responses, e.g., temporal correlations within clusters in longitudinal
data. The majority of research and application of GEEs has focused on the estimation and inference of regression coefficients in the marginal mean.
When it comes to prediction using GEEs, practitioners often also base it on the regression model characterizing the marginal mean. The aim is
to propose an adjustment to predictions in GEEs based on utilizing information in the assumed working correlation matrix. By viewing the GEE
from the perspective of solving a working linear model, ideas are borrowed from universal kriging to construct a predictor that leverages temporal
correlations between the new and current observations within the same cluster. Some theoretical conditions are established for the proposed adjusted
GEE predictor to outperform the standard unadjusted predictor. Simulations show that even when the working correlation is misspecified, adjusted
GEE predictors can achieve better performance relative to standard GEE predictors, the so-called "oracle” GEE predictor using all time points, and
potentially even cluster-specific predictions from a generalized linear mixed model.

EO0230 Room 703 ADVANCES IN LOW-RANK AND BAYESIAN METHODS FOR COMPLEX DATA ANALYSIS Chair: Hsin-Hsiung Huang

E0277: Low-rank regularization of Frechet regression models for distribution function response

Presenter: Kyunghee Han, University of Illinois at Chicago, United States

Co-authors: Hsin-Hsiung Huang

Frechet regression has emerged as a promising approach for modeling non-Euclidean response variables in relation to Euclidean covariates. A
novel estimation method is introduced that integrates rank regularization into the underlying model for metric-space-valued responses. Specifically
focusing on distribution function responses, it is demonstrated how this framework employs low-rank regularization techniques for functional
linear regression to enhance the efficiency and accuracy of the global Frechet regression estimator. By leveraging the low-rank structure, the
method enables more robust modeling and estimation, particularly in high-dimensional settings. A detailed theoretical analysis of the large-sample
properties of the proposed estimator is presented. Numerical experiments further validate these theoretical results.

E0291: Cumulant-based approximation for fast and efficient prediction of species distribution

Presenter: Osamu Komori, Seikei University, Japan

Co-authors: Shinto Eguchi, Yusuke Saigusa

Species distribution modeling plays a crucial role in estimating the habitat suitability of species based on environmental variables. Popular and
powerful methods, such as Maxent and the Poisson point process, are extensively employed across ecological and biological sciences. However,
these methods face significant computational challenges, particularly when dealing with large background datasets, as is often the case with
fine-resolution data or global-scale estimations. To address this issue, a computationally efficient species distribution model is proposed using a
cumulant-based approximation (CBA) applied to the loss function of -divergence. Additionally, a sequential estimation algorithm is introduced,
incorporating an L1 penalty to identify key environmental variables strongly associated with species distribution. The regularized geometric-mean
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method, derived from the CBA, demonstrates both high computational efficiency and robust estimation accuracy. Furthermore, by applying CBA
to Maxent, an equivalence is established between Maxent and Fisher’s linear discriminant analysis under a normality assumption. This equivalence
enables the development of a highly efficient computational approach for estimating species distributions. The effectiveness of the proposed
methods is demonstrated through simulation studies and analyses of datasets, including 226 species from the National Centre for Ecological
Analysis and Synthesis and 709 Japanese vascular plant species.

E0848: Bayesian sparse Kronecker product decomposition

Presenter: Shao-Hsuan Wang, National Central University, Taiwan

The sparse Kronecker product decomposition (SKPD) for tensor data was introduced by a recent study. This method represents the first frequentist
framework designed for signal region detection in high-resolution, high-order image regression problems. It demonstrated the strong performance
of SKPD in various applications. A Bayesian version of SKPD is introduced, referred to as Bayesian SKPD. From a Bayesian perspective, a
three-parameter beta-normal prior family is applied to the parameters of interest. Additionally, tensor regression data is addressed with mixed-type
responses using polya-gamma augmentation. This approach allows for credible region detection through direct Gibbs sampling. The theoretical
results are presented, and the effectiveness of Bayesian SKPD is demonstrated using real brain imaging data from the OASIS.

E1017: Bayesian fine mapping of phenome-wide transcriptome-wide association studies

Presenter: Tianzhou Ma, University of Maryland, United States

Transcriptome-wide association studies (TWAS) integrate genome-wide association studies and reference expression quantitative trait loci studies
to identify genes with genetically predicted expression associated with a complex trait. Fine mapping methods have been developed to identify the
potentially causal genes in the TWAS associated regions, possibly pointing to the molecular mechanism behind the association. The expansion of
phenomic data like those from electronic health records (EHRs) in the past decade(s) has shifted the field from single trait studies to phenome-wide
studies where a wide range of closely related phenotypes are jointly analyzed and how they are genetically regulated is studied. The focus is on a
new Bayesian fine mapping method, FM-GPT (fine-mapping of causal genes for phenome-wide transcriptome-wide association studies), to identify
causal genes for a multitude of phenotypes with possibly mixed data types in phenome-wide transcriptome-wide association studies. It is shown in
simulations that FM-GPT was more powerful than other single-trait and multi-trait fine mapping methods in identifying the true set of causal genes
without losing the false discovery rate control. The method is applied to two real data examples with multiple complex traits from UK Biobank
and identified critical genes that potentially regulated subregional cortical thickness and clinical phenotypes spanning multiple systems.

EO188 Room 705 ADVANCES IN SEQUENTIAL ANALYSIS Chair: Yan Zhuang

E0241: Effect size comparison for populations with an application in psychology

Presenter: Sudeep Bapat, Indian Institute of Technology Bombay, India

Co-authors: Bhargab Chattopadhyay

Effect size estimates are widely reported in various behavioral studies. In precise estimation or power analysis studies, sample size planning
revolves around the standard error (or variance) of the effect size. These studies are generally carried out under sampling-budget constraints.
Hence, the optimum allocation of resources to populations with different inherent population variances is important, as this affects the effect size
variance. Sequential analysis is used to determine the theoretically optimal sample size, which maximizes either the power of the test for a testing
problem or the precision of estimation by minimizing the variance under budget constraints. In the process, sequential theory is used to arrive
at optimum sample sizes of the corresponding populations to achieve minimum variance. The developed sequential method is a distribution-free
method and does not need knowledge of population parameters. Mathematical justification of the characteristics enjoyed by this method is laid out
along with simulation studies. Wide applicability is demonstrated in the effect size comparison context.

E0720: Change point estimation for Gaussian time series data with copula-based Markov chain models

Presenter: 'Yu Kai Wang, Graduate Institute of Statistics of National Central University, Taiwan

Co-authors: Li-Hsien Sun, Lien Hsi Liu, Takeshi Emura, Chi-Yang Chiu

The aim is to propose a method for change-point estimation, focusing on detecting structural shifts within time series data. Traditional maximum
likelihood estimation (MLE) methods assume either independence or linear dependence via auto-regressive models. To address this limitation,
copula-based Markov chain models are introduced, offering more flexible dependence modeling. These models treat a Gaussian time series as a
Markov chain and utilize copula functions to handle serial dependence. The profile MLE procedure is then employed to estimate the changepoint
and other model parameters, with the Newton-Raphson algorithm facilitating numerical calculations for the estimators. The proposed approach is
evaluated through simulations and real stock return data, considering two distinct periods: the 2008 financial crisis and the COVID-19 pandemic
in 2020.

E0758: Change point estimation under a copula-based Markov chain model for binomial time series

Presenter: Takeshi Emura, Hiroshima University, Japan

Co-authors: Li-Hsien Sun

Estimation of a change point is a classical statistical problem in sequential analysis and process control. For binomial time series, the existing
maximum likelihood estimators (MLEs) for a change point are limited to independent observations. If the independence assumption is violated,
the MLEs substantially lose their efficiency, and a likelihood function provides a poor fit to the data. A novel change point estimator is proposed
under a copula-based Markov chain model for serially dependent observations. The main novelty is the adaptation of a three-state copula model,
consisting of the in-control state, out-of-control state, and transition state. Under this model, an MLE is proposed with the aid of profile likelihood.
A parametric bootstrap method is adopted to compute a confidence set for the unknown change point. The simulation studies show that the proposed
MLE is more efficient than the existing estimators when serial dependence in observations are specified by the model. The proposed method is
illustrated by the jewelry manufacturing data, where the proposed model gives an improved fit.

E0823: Operationally convenient and risk efficient estimation of the mean exponential lifetime under interval censoring

Presenter:  Jun Hu, Oakland University, United States

A novel two-stage sampling scheme is introduced for the minimum risk point estimation (MRPE) of the mean exponential lifetime under interval
censoring, addressing the limitations of existing risk-efficient sequential procedures that require continuous monitoring and real-time detection
of failures and are often operationally inconvenient. The proposed procedure involves a first-stage sample size determined by a lower bound of
the optimal sample size, followed by a second-stage sample size based on data-driven adjustment. The asymptotic efficiency and risk efficiency
properties are established through theoretical proofs and extensive Monte Carlo simulations. To illustrate the practical applicability of the procedure,
areal-world dataset is analyzed on remission times for bladder cancer patients, demonstrating its ability to efficiently estimate the exponential mean
with a reduced sample size.
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EO109 Room 708 NEXT-GENERATION NETWORK MODELING AND GRAPH ANALYSIS Chair: Joshua Cape

E0245: Graph sub-sampling for divide-and-conquer algorithms in large networks

Presenter: Eric Yanchenko, Akita International University, Japan

As networks continue to increase in size, handling large numbers of nodes and edges is practically relevant. Instead of working directly with the
entire (large) network, analyzing sub-networks has become a popular approach. Due to a network’s inherent inter-connectedness, sub-sampling
is not always easy. While this problem has gained attention in recent years, it has not received sufficient attention from the statistics community.
A thorough comparison of seven graph sub-sampling algorithms is provided by applying them to divide-and-conquer algorithms for community
structure and core-periphery (CP) structure. After discussing the various algorithms and sub-sampling routines, theoretical results are derived for
the misclassification rate of the divide-and-conquer algorithm for the CP structure under various sub-sampling schemes. Extensive experiments are
then performed on both simulated and real-world data to compare the various methods. For the community detection task, it is found that sampling
nodes uniformly at random yields the best performance. For the CP structure, on the other hand, there was no single winner, but algorithms that
sampled core nodes at a higher rate consistently outperformed other sampling routines, e.g., random edge sampling and random walk sampling.
The varying performance of the sampling algorithms on different tasks demonstrates the importance of carefully selecting a sub-sampling routine
for the specific application.

E0731: Statistical modeling of combinatorial response data with application on cascading failure network

Presenter: Leo Duan, University of Florida, United States

In categorical data analysis, there is rich literature for modeling binary and polychotomous responses. However, existing methods are inadequate for
handling combinatorial responses, where each response is an array of integers subject to additional constraints. Such data are increasingly common
in modern applications, such as surveys collected under skip logic, event propagation on a network, and observed matching in ecology. Ignoring the
combinatorial structure in the response data may lead to biased estimation and prediction. The fundamental challenge for modeling these integer-
vector data is the lack of a link function that connects a linear or functional predictor with a probability respecting the combinatorial constraints.
A novel augmented likelihood is proposed, in which a combinatorial response can be viewed as a deterministic transform of a continuous latent
variable. The transform is specified as the maximizer of an integer linear program, and useful properties such as dual thresholding representation
are characterized. When taking a Bayesian approach and considering a multivariate normal distribution for the latent variable, the method becomes
a direct generalization to the celebrated probit data augmentation and enjoys straightforward computation via Gibbs sampler. The effectiveness of
the method is demonstrated through simulation studies and a data application associated with the power delivery network.

E0737: Exchangeable random permutations for Bayesian graph matching

Presenter: Nathaniel Josephs, North Carolina State University, United States

The graph-matching problem is a classic task that involves finding the correspondence between the vertices of two graphs. A new class of
nonparametric priors is introduced for permutations by borrowing ideas from the extensive literature on partition structures. This enables a Bayesian
approach to graph matching that combines the position-aware Chinese restaurant process with a correlated stochastic block model likelihood. A
node-wise blocked Gibbs sampler is proposed for posterior inference, as well as an efficient posterior summary technique that leverages variation-of
information (VI) summaries for partitions.

E0757: Random-walk debiased inference for contextual ranking model with application in large language model evaluation

Presenter:  Yichi Zhang, Statistics Department, Indiana University Bloomington, United States

A debiased inference framework is proposed to infer the ranking structure in the contextual Bradley-Terry-Luce (BTL) model. A nonparametric
maximum likelihood estimation method is first adopted using ReLU neural networks to estimate unknown preference functions in the model.
For the inference of pairwise ranking, a novel random-walk debiased estimator is introduced, that efficiently aggregates all accessible estimating
scores. In particular, under mild conditions, the debiased estimator yields a tractable distribution and achieves the semiparametric efficiency bound
asymptotically. The method is further extended by incorporating multiplier bootstrap techniques for the uniform inference of ranking structures,
and adapting it to accommodate the distributional shift of contextual variables. Thorough numerical studies are provided to validate the statistical
properties of the method, and showcase its applicability in evaluating large language models based on human preferences under different contexts.

EO063 Room 709 STATISTICAL METHODS FOR SPATIOTEMPORAL AND SURVIVAL DATA Chair: Pei-Sheng Lin

E0420: Threshold boundary logistic regression for binary data

Presenter: ChihHao Chang, National Chengchi University, Taiwan

Co-authors: Shih-Feng Huang

The threshold boundary logistic regression (TBLR) model is explored for binary data analysis, integrating multiple covariates into both logistic
regression and threshold functions. The threshold function, which can be linear or nonlinear, defines a hyperplane that partitions data for distinct
logistic models. To estimate TBLR, an iterative two-stage sample-splitting algorithm is proposed that transforms the non-differentiable maxi-
mum likelihood estimation into an optimization framework. The method optimizes a weighted classification error for threshold estimation while
maximizing likelihood functions for logistic regression. Under suitable conditions, consistency, optimal convergence rates, and the asymptotic dis-
tribution of estimators are established. To enhance computational efficiency, the weighted support vector machine (WSVM) is used for initializing
linear threshold estimation via mixed-integer programming (MIP). When MIP struggles with nonlinear threshold functions, WSVM serves as an
alternative for constructing nonlinear structures. Extensive simulations and real-data applications highlight the method’s superior performance in
modeling nonlinear binary data.

E0499: Two-stage estimation procedure for PH, PO and AFT models under double censored data

Presenter:  Jin-Jian Hsieh, Department of Mathematics, National Chung Cheng University, Taiwan

The focus is on the estimation of regression coefficients in survival models with doubly censored data. It employs the GAFT (generalized accel-
erated failure time) model introduced in a past study to formulate the widely used PH (Proportional Hazards), PO (Proportional Odds), and AFT
(Accelerated Failure Time) models in survival analysis. To enhance parameter estimation accuracy, a two-stage estimation approach is proposed,
integrating the partial rank estimator outlined by a prior study along with model information. Subsequently, the proposed method’s performance is
assessed through simulation experiments with finite samples. Finally, the two-stage estimation method is applied to analyze a real HIV dataset.

E0575: Unraveling hybrid diffusion structures in epidemics: A Bayesian spatiotemporal modeling framework

Presenter: Tzai-Hung Wen, National Taiwan University, Taiwan

Understanding the spatial structure of disease transmission is essential for analyzing the diffusion dynamics of epidemics across time and space.
Epidemic spread commonly follows expansion, relocation, or hybrid diffusion patterns, each shaped by distinct transmission mechanisms. Tra-
ditional spatial statistical models, which rely on adjacency or mobility-based assumptions, often fail to capture the complex and heterogeneous
nature of these processes, particularly when hybrid patterns emerge. To address this limitation, a Bayesian framework is introduced using a con-
ditional autoregressive adaptive model to estimate the spatial structure of dengue transmission in Tainan City, Taiwan. This approach enables the
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data-driven construction of spatial weight matrices that capture both localized expansion and broader relocation dynamics. The model successfully
identifies spatial heterogeneity and interregional dependencies in transmission pathways, offering a more realistic representation of disease spread.
By capturing these nuanced diffusion structures, methodological approaches are advanced to spatial epidemiology, and the interpretability of spatial
interactions is enhanced in disease dynamics. The findings provide valuable insights for designing context-specific public health interventions and
contribute to the development of more effective strategies for epidemic prevention and control.

E0857: Permutation-based detection method for space-time interaction in infectious disease

Presenter: Feng-Chang Lin, University of North Carolina at Chapel Hill, United States

Co-authors: Yuanyuan Yan, Pei-Sheng Lin

Space-time interaction is commonly defined as cases that are relatively near in space and close in time, a typical characteristic of infectious diseases.
Hence, space-time interaction detection methods play a critical role in understanding the spread of contagious diseases by uncovering the dynamic
process of spreading patterns. Hypothesis testing methods have been widely used to detect whether space and time interact in the spatiotemporal
point process. The Knox test, a testing statistic based on the pairing method, is commonly used to assess the space-time interaction by counting
pairs of events within defined spatial and temporal thresholds. Although several methods have been proposed to improve its testing characteristics, it
remains unclear whether the testing procedure suits infectious diseases when the clustering is usually dense and imminent. The aim is to show that a
conventional Knox test may not have adequate testing characteristics, such as inflated Type I errors and low statistical power. A permutation-based
method is proposed that handles the dependence between case pairs in a fully nonparametric approach that maintains the dependence structure
when deriving the distribution of the Knox statistics. The method is demonstrated through comprehensive simulation scenarios and applied to data
on the spread of Dengue disease in Taiwan.

EO071 Room710 ADVANCEMENTS IN STATISTICAL LEARNING AND COMPUTING Chair: Jing Zeng

E0978: Majorization minorization, Moreau envelopes, and deweighting weighted least squares

Presenter: Qiang Heng, Southeast University, China

The focus is on tactics for fast computation in least squares regression in high dimensions. These tactics include (a) the majorization-minimization
(MM) principle, (b) smoothing by Moreau envelopes, and (c) the proximal distance principle for constrained estimation. In iteratively reweighted
least squares, the MM principle can create a surrogate function that trades case weights for adjusted responses. Reduction to ordinary least squares
then permits the reuse of the Gram matrix and its Cholesky decomposition across iterations. This tactic is pertinent to estimation in L2E regression
and generalized linear models. For problems such as quantile regression, non-smooth terms of an objective function can be replaced by their
Moreau envelope approximations and majorized by spherical quadratics. Finally, penalized regression with distance-to-set penalties also benefits
from this perspective. The numerical experiments validate the speed and utility of deweighting and Moreau envelope approximations. Julia software
implementing these experiments is available online.

E1251: Sparse robust discriminant analysis for high-dimensional and heavy-tailed data

Presenter:  Jing Zeng, University of Science and Technology of China, China

With advancements in data-collecting techniques, large-scale data has become increasingly prevalent in medical science. For instance, gene
expression data provides information on tens of thousands of genes, while diagnostic imaging, such as magnetic resonance imaging, generates a
vast volume of pixels. While various sparse linear discriminant analysis methods have been developed to handle high-dimensional medical data,
they often assume the light-tailed predictors, which is frequently violated in real applications. In this paper, we propose a robust classifier under
an elliptically-contoured discriminant analysis (EDA) model, which accommodates both light-tailed and heavy-tailed data. In addition, we assess
the prediction accuracy using the balanced rate, a more appropriate metric when the data is imbalanced. Under the EDA model, we identify the
intrinsic dimension-reduction subspace that captures all information from predictors for achieving the lowest balanced rate. By leveraging this
dimension reduction subspace, we propose a robust high-dimensional classifier, which reduces data dimensionality through subspace projection,
followed by prediction on the reduced data. Theoretically, our proposal simultaneously enjoys the consistency of subspace estimation, variable
selection, and prediction accuracy under only finite fourth-moment conditions on the predictors.

E0971: Theoretical guarantees for sparse principal component analysis based on the elastic net

Presenter: Teng Zhang, University of Central Florida, United States

Sparse principal component analysis (SPCA) is widely used for dimensionality reduction and feature extraction in high-dimensional data analysis.
Despite many methodological and theoretical developments in the past two decades, the theoretical guarantees of the popular SPCA algorithm
proposed in a prior study are still unknown. The aim is to address this critical gap. The SPCA algorithm of the prior study is first revisited, and
the implementation is presented. A computationally more efficient variant of the SPCA algorithm is also studied, which can be considered as the
limiting case of SPCA. The guarantees of convergence to a stationary point are provided for both algorithms, and it is proven that, under a sparse
spiked covariance model, both algorithms can recover the principal subspace consistently under mild regularity conditions. It is shown that their
estimation error bounds match the best available bounds of existing works or the minimax rates up to some logarithmic factors. Moreover, the
competitive numerical performance of both algorithms is demonstrated in numerical studies.

E0990: Double machine learning for nonresponse in surveys

Presenter: Mehdi Dagdoug, McGill University, Canada

Co-authors: David Haziza

Predictive models are increasingly integrated into survey strategies, supporting tasks such as model-based estimation, model-assisted estimation,
and the treatment of nonresponse through imputation and reweighting. In recent decades, the rise of statistical learning has provided survey
statisticians with highly flexible new tools alongside new theoretical and computational advancements. However, incorporating statistical learning
into survey estimation poses challenges for conducting valid inference. An extension of the double machine learning framework is proposed for
survey sampling, focusing on the treatment of nonresponse through augmented inverse probability weighting (AIPW) estimators. It is established
that the resulting AIPW estimators are square-root n consistent and asymptotically normal under realistic rate conditions on the statistical learning
algorithms. A consistent variance estimator is further proposed, enabling the construction of asymptotically valid confidence intervals. Issues
related to model selection and aggregation will also be discussed. Simulation studies demonstrating the strong performance of the proposed
methods will be presented.
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EO221 Room 711 FUNCTIONAL DATA ANALYSIS IN THE ERA OF Al Chair: Ana-Maria Staicu

E0931: Ultra-efficient MCMC for Bayesian longitudinal functional data analysis

Presenter: Daniel Kowal, Cornell University, United States

Co-authors: Thomas Sun

Functional mixed models are widely useful for regression analysis with dependent functional data, including longitudinal functional data with
scalar predictors. However, existing algorithms for Bayesian inference with these models only provide either scalable computing or accurate
approximations to the posterior distribution, but not both. A new MCMC sampling strategy is introduced for highly efficient and fully Bayesian
regression with longitudinal functional data. Using a novel blocking structure paired with an orthogonalized basis reparameterization, the algorithm
jointly samples the fixed effects regression functions together with all subject- and replicate-specific random effects functions. Crucially, the joint
sampler optimizes sampling efficiency for these key parameters while preserving computational scalability. Perhaps surprisingly, the new MCMC
sampling algorithm even surpasses state-of-the-art algorithms for frequentist estimation and variational Bayes approximations for functional mixed
models while also providing accurate posterior uncertainty quantification and is orders of magnitude faster than existing Gibbs samplers. Simulation
studies show improved point estimation and interval coverage in nearly all simulation settings over competing approaches. The method is applied
to a large physical activity dataset to study how various demographic and health factors are associated with intraday activity.

E0937: Deep neural network for functional graphical models structure learning

Presenter: Shuoyang Wang, University of Louisville, United States

Functional data refers to data that are realizations of random functions varying over a continuum, such as images or signals. In many modern
fields, including neuroscience, medical science, and traffic monitoring, observations are better modeled as multivariate random functions rather
than as vectors. To capture the conditional independence structure of such multivariate functional data, functional graphical models have been
developed. A novel and flexible method is proposed to estimate the neighborhood of each node using a deep neural network-based functional
data regression and feature selection approach with an arbitrary nonparametric form. The full graph structure is then recovered by combining
the estimated neighborhoods. The approach avoids common distributional assumptions on the random functions and circumvents the need for a
well-defined precision operator, which may not exist in the functional data context. Furthermore, model consistency is established for the proposed
algorithm. The convergence rate reaches the classical nonparametric regression rate up to a logarithmic factor. A novel critical sampling frequency
is discovered that governs the convergence rates of the deep neural network estimator. The empirical performance of the method is demonstrated
through simulation studies and a real data application.

E0981: Imaging data classification with crowdsourced noisy annotations

Presenter: Guanqun Cao, Michigan State University, United States

In typical label collection processes for imaging data, multiple annotators provide subjective, noisy estimates of the truth, influenced by their
varying skill levels and biases. Treating these noisy labels as ground truth can significantly hinder the accuracy of learning algorithms, particularly
in cases of strong disagreement. To address this challenge, the annotated functional deep neural network (afDNN) method is proposed, a novel data
mining and classification framework for noisy annotated imaging data by modeling it as noisy labeled functional data. This architecture leverages a
sparse deep neural network to jointly model individual annotator behavior and infer the underlying true label distribution from noisy observations.
To enhance performance, a regularization term is incorporated into the loss function, encouraging convergence toward the true annotator confusion
matrix. Additionally, the convergence rates of the misclassification risk functions have been derived for both densely and sparsely observed imaging
data. The effectiveness of afDNN is demonstrated through simulations and applications of two real biomedical imaging datasets.

E1033: A functional joint model for longitudinal and survival data with a baseline functional covariate

Presenter: Luo Xiao, North Carolina State University, United States

Motivated by the Women’s Health Initiative (WHI) OPACH ancillary study, a joint model for longitudinal and survival data is proposed with a
baseline functional covariate. The longitudinal data is modeled by functional principal components and links to the survival data via functional
principal component scores. In both sub-models, scalar-on-function regression forms are used to account for the effect of the baseline functional
covariate. For model estimation, an efficient EM algorithm coupled with penalized splines is proposed. The proposed model gives sensible
associations of accelerometry-data-derived sitting-bout-length profiles of older women in the OPACH study with physical function and all-cause
mortality.

EO180 Room 818 STATISTICAL AND MACHINE LEARNING INNOVATIONS FOR PUBLIC HEALTH Chair: Tianying Wang

E0360: Dealing with heterogeneity in large scale genomic studies

Presenter: luliana Ionita-Laza, Columbia University, United States

Genome-wide association studies (GWAS) for biomarkers can lead to clinically relevant discoveries. Numerous lines of evidence from both model
organisms and human studies suggest that genetic associations can be highly heterogeneous, dynamic, and context-dependent. Despite twenty
years of GWAS, most studies are based on statistical models that fail to account for such heterogeneity. Alternative approaches based on quantile
regression (QR) models are discussed that naturally extend linear regression models to the analysis of the entire conditional distribution of a
phenotype of interest. The advantages of QR are illustrated in the context of genetic discovery, showing improved power to identify heterogeneous
genetic associations that may have larger effects on high-risk subgroups of individuals but with lower or no contribution overall and increased
ability to adjust for subtle population structure. Potential applications to phenotype prediction are also discussed.

E0818: Bayesian Mendelian randomization analysis of latent exposures leveraging GWAS summary statistics for observed biomarkers
Presenter:  Jin Jin, University of Pennsylvania, United States

Co-authors: Yue Yu, Andrew Lakkis, Bingxin Zhao

Mendelian randomization analysis is a popular method to infer causal relationships between exposures and outcomes, utilizing data from genome-
wide association studies (GWAS) to overcome the limitations of observational research by treating genetic variants as instrumental variables. The
focus is on a specific problem setting, where causal signals may exist among a series of correlated traits, but the exposures of interest, such as
biological functions or lower-dimensional latent factors that regulate the observable traits, are not directly observable. A Bayesian Mendelian
randomization analysis framework is proposed that allows joint analysis of the causal effects of multiple latent exposures on a disease outcome
leveraging GWAS summary-level association statistics for traits co-regulated by the exposures. Simulation studies are conducted to show the valid-
ity and superiority of the method in terms of type I error control and power due to a more flexible modeling framework and a more stable algorithm
compared to an alternative approach and traditional single- and multi-exposure analysis approaches not specifically designed for the problem. The
method is also applied to reveal evidence of the causal effects of psychiatric factors, including compulsive, psychotic, neurodevelopmental, and
internalizing factors, on neurodegenerative, autoimmune, digestive, and cardiometabolic diseases.
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E0849: Simultaneous inference of causal existence and direction via the coefficient of determination

Presenter: Huiling Liao, Illinois Institute of Technology, United States

In Mendelian randomization, two single SNP-trait correlation-based methods have been developed to infer the causal direction between an exposure
(e.g., a gene) and an outcome (e.g., a trait), called MR Steiger’s method and its recent extension called causal direction-ratio (CD-Ratio). Motivated
by the limited variance explained by individual SNPs and potential linkage disequilibrium among SNPs, a new method is introduced that leverages
R2, the coefficient of determination, to aggregate information from multiple, possibly correlated, SNPs. The approach extends the existing method
to accommodate multiple instrumental variables (IVs), enabling joint inference of both the existence and direction of causality simultaneously.
This is particularly advantageous in transcriptome-wide association studies (TWASs), where expression datasets often have limited sample sizes.
The method can be applied to GWAS (genome-wide association study) summary statistics using a suitable reference panel. To address the issue of
invalid IVs, a complementary procedure is also proposed, R2S, which identifies and removes such IVs to improve robustness and other potential
extensions.

E0877: Bayesian sequential batch design with hierarchical Gaussian processes

Presenter: Shuang Zhou, Arizona State University, United States

Co-authors: Ping-Han Huang

Longitudinal studies are often challenged by noisy, irregularly sampled, and sparse data. Traditional functional data analysis relies heavily on
frequentist methods, which struggle to incorporate uncertainties in model parameter estimation. Although Bayesian approaches mitigate this by
accounting for uncertainty, their use in sequential batch designs essential for information updating and cost efficiency has been largely overlooked.
A hierarchical Gaussian process (GP) model that leverages structural relationships between subjects is proposed to reduce uncertainty in trajectory
recovery. This model underpins a novel utility function based on Shannon information between posterior predictive distributions, enabling the
sequential identification of optimal designs for new subject batches. The approach enhances the quality of model estimation and analysis in sparse
data settings, paving the way for adaptive and efficient longitudinal study designs. Numerical results in both simulation studies and health data
applications demonstrate that the method outperforms alternatives, such as functional PCA.

EO194 Room 801 TOPICS IN APPLIED STATISTICS Chair: Jong Soo Lee

E0666: Double truncation method for controlling local false discovery rate in case of spiky null

Presenter:  Jaesik Jeong, Chonnam National University, Korea, South

Many multiple test procedures, which control the false discovery rate, have been developed to identify some cases (e.g., genes) showing statistically
significant differences between two different groups. However, a common issue encountered in some practical data sets is the presence of highly
spiky null distributions. Existing methods struggle to control type I error in such cases due to the inflated false positives," but this problem has not
been addressed in previous literature. This issue has been recently encountered while analyzing SET4 gene deletion data and proposed modeling
the null distribution using a scale mixture normal distribution. However, the use of this approach is limited due to strong assumptions on the spiky
peak. A novel multiple-test procedure is presented that can be applied to any type of spiky peak data, including situations with no spiky peak or
with one or two spiky peaks. It is demonstrated numerically that the proposed method effectively controls the false discovery rate at the desired
level using simulated data. Furthermore, the method is applied to two real data sets, namely the SET protein data and peony data.

E0770: 10-regularized item response theory model for robust ideal point estimation

Presenter:  Johan Lim, Seoul National University, Korea, South

Ideal point estimation methods face a significant challenge when legislators engage in protest voting, strategically voting against their party to
express dissatisfaction. Such votes introduce attenuation bias, making ideologically extreme legislators appear artificially moderate. A novel
statistical framework is proposed, called emRIRT-LO, that extends the fast EM-based estimation approach of a prior study to handle protest
votes. The method introduces shift parameters with 10-regularization to systematically identify protest votes. Through simulation studies, it
is demonstrated that emRIRT-LO maintains estimation accuracy even with high proportions of protest votes while being substantially faster than
MCMC-based methods. Applying the method to the 116th and 117th U.S. House of Representatives, the extreme liberal positions of "the Squad" are
successfully recovered, whose protest votes had caused conventional methods to misclassify them as moderates. While conventional methods rank
Ocasio-Cortez as more conservative than 69% of Democrats, the method places her firmly in the progressive wing, aligning with her documented
policy positions. This approach provides both robust ideal point estimates and systematic identification of protest votes, facilitating deeper analysis
of strategic voting behavior in legislatures

E0994: Bayesian donor set selection in synthetic control method

Presenter:  Joungyoun Kim, University of Seoul, Korea, South

Co-authors: Johan Lim, Seul Lee

The synthetic control method (SCM) is a methodology designed to assess the effect of a specific event by (i) finding a donor set that is not exposed to
the event and (ii) predicting counterfactual outcomes of the event from the actual outcomes of a donor set. No doubt, the selection of an appropriate
donor set is an important step in SCM, but it has rarely been researched in the literature. A new Bayesian hierarchical model is proposed, which
incorporates a donor set selection process to the existing Bayesian synthetic control models. The new model relaxes the Dirichlet prior for the
constrained regression coefficients in the existing Bayesian models as a hierarchical prior with Gamma variables and indicator variables for the
donor set. A Markov chain Monte Carlo steps are developed to estimate the model. It is numerically shown how the inclusion of the donor set
selection process improves the prediction of the counterfactual outcomes and, thus, the estimation of the effect of the event, compared to the
existing Bayesian models without the selection of a donor set. The model is finally applied to the GDP trajectory of West Germany.

E1152: Modelling consumer heterogeneity in ranking conjoint data via structural equation modeling

Presenter:  Chung-Ping Cheng, National Cheng Kung University, Taiwan

Conjoint analysis decomposes product choice into part-worth utilities but usually assumes all consumers share the same utilities. Using structural
equation modeling (SEM), heterogeneity can be addressed by treating each respondent’s part-worth vector as multivariate-normal random effects,
jointly estimating mean utilities and their covariance structure. This SEM framework is extended to ranking data, converting rankings into pairwise
comparisons that yield binary indicators for every product pair. Using data from 87 consumers, eight low-calorie chocolate profiles (28 compar-
isons per person) are analyzed. The SEM shows an acceptable fit. Four of seven random-effect variances are significant, revealing pronounced
heterogeneity, especially for flavor and packaging, while fixed effects confirm strong preferences for walnut flavor, deluxe packaging, and moder-
ate price sensitivity. This ranking-based SEM recovers individual differences lost in fixed-effect models, enables richer market segmentation and
what-if simulations, and demonstrates how mixed-effects conjoint analysis can accommodate rating, ranking, or binary data within a single unified
framework.
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EO054 Room 802 ADVANCED METHODS IN BIOSTATISTICAL RESEARCH Chair: Li-Pang Chen

E0452: Robust surrogate marker evaluation for survival outcomes: Leveraging instrumental variables in causal mediation analysis
Presenter: An-Shun Tai, National Tsing Hua University, Taiwan

Surrogate markers are commonly used in clinical and epidemiological studies to enable early assessment of treatment effects on long-term out-
comes, particularly in survival analysis. However, traditional methods for surrogate evaluation can be misleading in the presence of unmeasured
confounding, often resulting in the surrogate paradox, where the surrogate appears beneficial, but the treatment ultimately harms the true outcome.
To address this issue, a robust causal mediation framework is proposed for surrogate marker evaluation that leverages instrumental variables to
identify and estimate key causal effects, even when standard identification assumptions are violated. The method accommodates time-to-event
outcomes and properly handles censoring, making it well-suited for survival data. Identification conditions are derived, a corresponding estimation
procedure is developed, and the asymptotic properties of the proposed estimators are established. Extensive simulation studies demonstrate the
robustness and efficiency of the approach compared to existing methods.

E0520: Functional causal mediation analysis with zero-inflated count data

Presenter:  Yeying Zhu, University of Waterloo, Canada

Mediation analysis is crucial for understanding how a treatment exerts effects on an outcome via an intermediate variable known as the mediator.
Zero-inflated count outcomes and time-varying mediators are prevalent in fields such as biomedicine and biostatistics. To address the complex
structure of the data, existing mediation analysis methodologies are extended by integrating a functional mediator in the context of zero-inflated
count outcomes. The potential outcomes framework is employed to define the mediation effects of interest in this context and to provide the
theoretical underpinning for the approach, including conditions for effect identification. Estimation and inference on the direct and indirect effects
are performed by a quasi-Bayesian Monte Carlo approximation method, using the well-known mediation formula. The methods are applied to
study gender disparity in the number of re-admission to ICU for patients in MIMIC-1V, an electronic health record database.

E0682: An objective length-based evaluation for binomial confidence intervals

Presenter:  Chung-Han Lee, National Cheng Kung University, Taiwan

Co-authors: Zong-Lin Lin

Evaluating the performance of a confidence interval based solely on its length is inherently subjective. Although the lengths of two intervals can be
objectively compared under equal coverage probability, this condition is rarely satisfied for binomial confidence intervals, where coverage proba-
bility varies with the true parameter. As a result, comparing interval lengths across different methods often lacks true objectivity due to coverage
discrepancies. To address this limitation, an objective, length-based evaluation criterion for binomial confidence intervals is proposed. Specifically,
the concept of local unbiasedness is applied to interval length evaluation, providing a new framework for objectively assessing confidence intervals.
The locally unbiased ratio is defined as the proportion of the parameter space where local unbiasedness holds. Using the locally unbiased ratio as a
criterion, existing binomial confidence intervals are evaluated, and recommendations are provided based on the findings.

E0773: High dimensional recurrent event analysis with error-contaminated covariates

Presenter: Kaida Cai, Southeast University, China

In the analysis of recurrent event data with high-dimensional covariates, measurement error in covariates poses significant challenges for reliable
variable selection and risk estimation. Naively ignoring measurement errors often leads to biased and misleading results. To address this issue,
variable selection is considered for recurrent event data with high-dimensional covariates contaminated by measurement error. A penalized cor-
rected likelihood approach is proposed to simultaneously adjust for measurement error and perform variable selection. The method is based on a
corrected score function that accounts for the measurement error through an additive error model and a piecewise constant baseline hazard function.
The theoretical properties of the proposed estimator are established, including consistency and the oracle property. Simulation studies demonstrate
that the method yields improved selection accuracy and reduced false discovery rate compared to naive approaches. The utility of the method is
further illustrated using a real dataset on recurrent events.

EO0099 Room 803 RECENT ADVANCES IN OPTIMAL AND ORTHOGONAL DESIGNS Chair: Chenlu Shi

E0550: Balanced orthogonal equivalent estimation split-plot designs

Presenter: Po Yang, University of Manitoba, Canada

Many industrial experiments involve factors whose levels are hard or costly to change. In such cases, split-plot designs are often employed.
To estimate model parameters, generalized least squares is typically used. However, for certain split-plot designs, the generalized least squares
estimator is equivalent to the ordinary least squares estimator. As a result, estimating variance components is unnecessary when estimating model
parameters. These designs are referred to as equivalent estimation designs. Using integer programming methods, a catalog of three-level balanced
orthogonal split-plot designs is constructed, in which main effects and second-order effects are not aliased. The performance of the selected designs
is then evaluated using various criteria.

E0609: Stratum order-of-addition designs

Presenter: Guanzhou Chen, Nankai University, China

Co-authors: Min-Qian Liu, Ze Liu, Liushan Zhou

Order-of-addition experiments are widely employed in many fields of science and industry to study how the order of components being added
influences the response. Although several classes of attractive order-of-addition designs have been proposed in recent years, the performance of
these designs often relies on prespecified models, and their run sizes are typically large unless the number of components is very small. A model-
free approach is put forward, called stratum order-of-addition designs, for order-of-addition experiments. By achieving stratum orthogonality of
various strengths, the proposed designs are not only economical in run size but also robust to model uncertainty. Theoretical justifications for
these designs are established under a broad class of models for order-of-addition experiments. In addition, several deterministic methods are
developed for constructing such designs with flexible run sizes. Numerical studies demonstrate that the proposed designs are competitive under
many model-based and model-free criteria, as compared with existing designs in the literature.

E0718: Cyclic SOAs and moving window criteria for space-filling designs

Presenter: Cheng-Yu Sun, National Tsing Hua University, Taiwan

Co-authors: Wei-Chun Kang

Space-filling designs are essential in computer experiments to ensure that design points are uniformly distributed across the input space. Among
them, strong orthogonal arrays (SOAs) are widely used for their stratification properties on fixed grids formed by collapsing adjacent factor levels.
However, these grids lack flexibility and cannot adapt to local structures. A moving window approach is introduced that evaluates uniformity over
sliding regions across the space. By specifying a window size and selecting a subset of positions, a more fine-grained space-filling criterion is
defined that generalizes several existing methods. Within this framework, cyclic SOAs are further proposed: SOAs that preserve their stratification
properties under cyclic shifts of factor levels. These designs exhibit a structural invariance that is particularly useful in settings involving periodicity
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or level relabeling. Their optimality properties are established, and construction methods are presented, positioning cyclic SOAs as a flexible and
robust addition to the space-filling design toolkit.

E0825: A generalized global optimal design for GLMs

Presenter:  Yiou Li, DePaul University, United States

Optimal experimental design for generalized linear models (GLMs) is often sensitive to model specifications, including the choice of link function,
predictors, and unknown parameters such as regression coefficients. To deal with the uncertainty inherent in these specifications, it is essential to
construct designs that maintain high efficiency across a range of model specifications. Existing methods include Bayesian designs that incorporate
prior distributions to handle such uncertainty and maximin designs that focus on optimizing the worst-case performance. The aim is to propose a
unified framework of generalized global-optimal designs that includes Bayesian and maximin designs as special cases. Based on the theoretical
properties of the proposed design criterion, an efficient algorithm is developed with a sound convergence property to construct optimal designs.
Through a series of numerical examples, the robustness and superior performance of the proposed approach are demonstrated under various model
uncertainties.

EO174 Room 804 RECENT ADVANCES IN DISTRIBUTION ANALYSIS AND DISEASE/COST MODELLING Chair: Rui Fu

E0895: A Newton-Raphson method for estimating the B-spline copula

Presenter:  Xiaoling Dou, International Christian University, Japan

The B-spline copula is defined by using normalized B-spline basis functions. It has been shown that the B-spline copula is flexible enough for
practical use. So far, an EM algorithm for estimating B-spline copula has been developed. A Newton-Raphson method is proposed to estimate
the B-spline copula by maximizing a penalized pseudo-likelihood function. Different penalty functions may be used for different purposes that
depend on the particular application being made. The interest is in the smoothness of the estimated copula density, and a roughness functional is
introduced into the pseudo-likelihood. The cross-validation is first used to determine the size of parameter, and the smoothing parameter, then the
Newton-Raphson method is applied to estimate the parameter of the copula.

E0959: Quantifying income inequality: The Lorenz dominance index

Presenter: 'Weiwei Zhuang, University of Science and Technology of China, China

Lorenz dominance is a classical criterion for comparing income distributions in terms of inequality and social welfare. However, in its binary
nature, where one distribution either dominates or does not often leads to inconclusive assessments when empirical Lorenz curves intersect. To
address this limitation, the Lorenz dominance index (LDI) is introduced, a continuous measure that quantifies the extent to which one Lorenz curve
lies above another. The LDI provides an interpretable, population-based assessment of partial or near dominance, enhancing its applicability in
empirical contexts. The index’s asymptotic distribution is derived, and a nonparametric bootstrap procedure is proposed for constructing confidence
intervals and conducting inference. Monte Carlo simulations demonstrate that the proposed estimator exhibits strong finite-sample performance
and nominal coverage. An application to household income data from China illustrates the LDI’s practical utility in distributional analysis.

E0391: Multivariable behavioral change epidemic models

Presenter: Rob Deardon, University of Calgary, Canada

Epidemic models are essential tools for understanding the spread of infectious diseases and developing strategies for their control, as well as for
informing public health policies and resource allocation. While the COVID-19 pandemic highlighted the value of these models, it also exposed
several limitations in existing modeling approaches. One significant shortcoming is the failure to account for human behavioral change, a key
driver of infectious disease transmission. Recently, Bayesian behavioral change epidemic models were introduced, which allow the outbreak-
related behavioral change exhibited by a population to be captured by a so-called alarm function. The purpose is to extend these models to
enable population behavioral change to be dynamically influenced by multiple data sources, including case numbers and deaths, in the context
of a COVID-19 model that allows for the effect of asymptomatic cases and hospitalizations. A thorough investigation of the proposed model’s
properties is conducted through simulation, and its effectiveness is demonstrated using COVID-19 data from Montreal and Miami.

E0760: Costing analysis in cancer care: A proposed analytical framework

Presenter:  Rui Fu, University of Calgary, Canada

Co-authors: Qing Li, Antoine Eskander

Cancer treatment has immense economic consequences for patients/families, the healthcare system, and society. The most resource-intensive
periods for cancer patients are usually the first year following the diagnosis and the last year of life. A proposed analytical pipeline is discussed
to allow for a comprehensive assessment on the direct medical costs of cancer, using head & neck cancers, the seventh most common cancer type
globally, as a case study. This framework directs researchers to use routinely collected health administrative data to conduct the following costing
analyses focusing on distinct clinically meaningful phases of cancer care: 1) a cost-of-illness study estimating the wholesome attributable cost;
2) an investigation on high users of health care (i.e., a minority of the total patient population accounting for a large proportion of total health
spending) during the first year after diagnosis; 3) a focused examination on use of palliative/hospice care and incurred cost towards the end of life
(i.e., last year of life); and 4) a study on the association between patient-reported outcomes and immediate healthcare costs incurred afterward. The
use of suitable health economics/statistical methods will be highlighted. The concepts of indirect costs and societal perspective are introduced to
conclude on costing exercises beyond direct medical costs.

EO094 Room 811 STATISTICAL MODELING FOR COMPLEX DATA Chair: Dan Yang

E0983: MOSAICA with application to global factor investment

Presenter: Haipeng Shen, The University of Hong Kong, Hong Kong

Co-authors: Dan Yang, Jianlong Shao, Yan Xu

International stock returns are known to display non-Gaussian distributional and series dependence patterns, rendering conventional cross-sectional
factor models based on Gaussian and temporally independent assumptions, such as PCA, less preferred than independent component analysis (ICA).
The aim is to propose a novel ICA model suited for identifying factors from such patterns and to develop a hierarchical ICA model to identify
factor structures of stock markets across multiple countries. The proposed model accommodates differences in factor structures between developed
countries and emerging markets while maintaining homogeneity within each group. The statistical merits of the method are demonstrated through
numerical experiments, and superior forecasts of size and momentum factor returns are leveraged to create a market timing strategy, significantly
enhancing the performance of various long-short zero-cost portfolios.

E0691: Regularized estimation of loading matrix in factor models for high-dimensional time series

Presenter: Xialu Liu, San Diego State University, United States

Co-authors: Xin Wang

High-dimensional data analysis using traditional models suffers from over-parameterization. There are two types of techniques commonly used to
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reduce the number of parameters involved- (1) regularization and (2) dimension reduction. The purpose is to combine them by imposing a sparse
factor structure and propose a regularized estimator to further reduce the number of parameters in factor models. One issue for factor models is
that factors are hard to interpret since both factors and the loading matrix are unobserved. When estimating the loading matrix, a penalty term is
introduced for a sparse estimate. Hence, each factor only drives a smaller subset of time series that exhibit the strongest correlation, making factor
interpretation much clearer. The theoretical properties of the proposed estimator are investigated. The simulation results are presented to confirm
that our algorithm performs well. The method is applied to Hawaii tourism data. Results show that two groups of people driving the number of
domestic tourists in Hawaii are visitors from states in high latitudes (factor 1) and visitors from inland or states in low latitudes (factor 2). It reveals
two main reasons that people visit Hawaii to (1) escape the cold and (2) enjoy the beach and water activities.

E0436: Estimation of out-of-sample Sharpe ratio for high dimensional portfolio optimization

Presenter:  'Weichen Wang, The University of Hong Kong, Hong Kong

Co-authors: Xuran Meng, Yuan Cao

Portfolio optimization aims at constructing a realistic portfolio with significant out-of-sample performance, which is typically measured by the
out-of-sample Sharpe ratio. However, due to in-sample optimism, it is inappropriate to use the in-sample estimated covariance to evaluate the
out-of-sample Sharpe. A novel method is proposed to estimate the out-of-sample Sharpe ratio using only in-sample data based on random matrix
theory. Furthermore, portfolio managers can use the estimated out-of-sample Sharpe as a criterion to decide the best tuning for constructing their
portfolios. Specifically, the classical framework of Markowitz mean-variance portfolio optimization is considered under the high-dimensional
regime of p/n — ¢ € (0,00), where p is the portfolio dimension and 7 is the number of samples or time points. It is proposed to correct the sample
covariance by a regularization matrix and provide a consistent estimator of its Sharpe ratio. The new estimator works well under either of the
following conditions: (1) bounded covariance spectrum, (2) arbitrary number of diverging spikes when ¢ < 1, and (3) fixed number of diverging
spikes with weak requirement on their diverging speed when ¢ > 1. The results can also be extended to construct a global minimum variance
portfolio and correct out-of-sample efficient frontier. The effectiveness of the approach is demonstrated through comprehensive simulations and
real data experiments.

E0949: A nonparametric statistics approach to variable selection in deep neural networks with theoretical guarantees

Presenter: Long Feng, University of Hong Kong, Hong Kong

The purpose is to address the problem of variable selection in an extremely challenging setting: E(y | x) = G(xg,), where S is the target variable
set, and G is an arbitrary unknown non-linear function with certain basic smoothness properties, such as being Holder smooth. To achieve this
goal, variable selection is first explored in deep neural networks. The strong approximation capability of neural networks is then leveraged, and the
proposed approach for any Holder smooth function is generalized. Unlike typical optimization-based deep learning methods, neural networks are
formulated into index models, and it is proposed to estimate .Sy using the second-order Stein’s formula. The approach is not only computationally
efficient by avoiding the gradient-descent-type algorithm for solving highly nonconvex deep-learning-related optimizations, but more importantly,
it can theoretically guarantee variable selection consistency for deep neural networks and arbitrary Holder smooth functions when the sample size
n = Q(p?), where p is the dimension of the input. Comprehensive simulations and real genetic data analyses further demonstrate the superior
performance of the approach.

’ EO048 Room 812 RECENT DEVELOPMENT ON STATISTICAL INFERENCE FOR COMPLEX DATA Chair: Zhao Ren

E0192: Efficient inference on high-dimensional logistic regression

Presenter:  Alexander Giessing, National University of Singapore, Singapore

Co-authors: Wenjie Guan, Yikun Zhang, Doudou Zhou

A novel procedure is proposed for inference on high-dimensional logistic regression models when the number of covariates is exponentially larger
than the sample size. The procedure yields semi-parametrically efficient estimates of the conditional log odds ratio and conditional case probabilities
for arbitrary future high-dimensional observations. Moreover, the procedure does not require positivity of case and control probabilities and is
thus more robust than existing methods. Finite sample simulation studies are provided that support the theoretical, large sample semiparametric
efficiency and robustness properties of the procedure. The efficacy of the procedure is further illustrated by proposing a risk prediction model
for T2D against demographic variables and genetic variants in a genome-wide association study from the Mass General Brigham (MGB) biobank
dataset.

E0282: Optimal nonparametric inference on network effects with dependent edges

Presenter:  'Wen Zhou, New York University, United States

Co-authors: Yuan Zhang, Wenqin Du

Testing network effects in weighted directed networks is a foundational problem in econometrics, sociology, and psychology. Yet, the prevalent edge
dependency poses a significant methodological challenge. Most existing methods are model-based and come with stringent assumptions, limiting
their applicability. In response, a novel, fully nonparametric framework is introduced that requires only minimal regularity assumptions. While
inspired by recent developments in U-statistic literature, the approach notably broadens their scopes. Specifically, the challenge of indeterminate
degeneracy in the test statistics is identified and carefully addressed, a problem that the aforementioned tools do not handle. Berry-Esseen type
bounds are established for the accuracy of type-I error rate control. With the original analysis, the minimax power optimality of the test is also
proved. Simulations underscore the superiority of the method in computation speed, accuracy, and numerical robustness compared to competing
methods. The method is also applied to the U.S. faculty hiring network data and discovered intriguing findings.

E0746: Optimization-based framework for nonparametric empirical Bayes inference

Presenter:  Zhigen Zhao, Temple University, United States

The purpose is to introduce a novel nonparametric empirical Bayes estimation method that approximates the unknown prior and, subsequently, the
posterior using B-splines. The approach optimizes the prior by minimizing the maximum mean discrepancy between the empirical distribution
and the model distribution. It provides a framework for nonparametric empirical Bayes inference using optimization. Extensive simulations and
comparisons with traditional empirical Bayes methods demonstrate that the method delivers superior performance.

E1082: Estimating signal-to-noise ratios for multivariate high-dimensional linear models

Presenter: Xiaodong Li, UC Davis, United States

Signal-to-noise ratios (SNR) are essential components in a wide range of statistical models, playing crucial roles in applications such as selecting
tuning parameters for predictive models and estimating heritability in genomics. The method-of-moments estimator is a widely used approach for
estimating SNR, primarily explored in single-response settings. The purpose is to extend the method-of-moments SNR estimation framework to
linear models with multivariate responses. The approach encompasses both fixed-effects and random-effects models, and for each case, the asymp-
totic distributions of the proposed estimators are derived. Furthermore, scenarios involving non-Gaussian or heterogeneous noise are addressed by
developing robust asymptotic inference procedures based on the theoretical findings. The effectiveness of the methods is demonstrated through
extensive numerical experiments.
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EO213 Room 819 RECENT ADVANCES IN METHODS FOR TIME-TO-EVENT DATA ANALYSIS Chair: Jing Qian

E1244: Estimation, regression and prediction for semi-competing risks data with left truncation

Presenter: Rebecca Betensky, New York University, United States

Co-authors: Jing Qian

Nonparametric estimation for semi-competing risks data are discussed, including regression analysis and prediction. Estimation is additionally
examined when risk is intermittent or unknown. Left truncation is considered, as well as various censoring models. Methods in simulation and in
application to Alzheimer’s disease data are evaluated.

E0451: Neural network on interval-censored data with application to the prediction of Alzheimer’s disease

Presenter: 'Tao Sun, Renmin University of China, China

Co-authors: Ying Ding

Alzheimer’s disease (AD) is a progressive and polygenic disorder that affects millions of individuals each year. Given that there have been few
effective treatments yet for AD, it is highly desirable to develop an accurate model to predict the full disease progression profile based on an
individual’s genetic characteristics for early prevention and clinical management. Data composed of all four phases of the Alzheimer’s Disease
Neuroimaging Initiative (ADNI) study is used, including 1,740 individuals with 8 million genetic variants. Several challenges are tackled in this
data, characterized by large-scale genetic data, interval-censored outcomes due to intermittent assessments, and left truncation in one study phase
(ADNIGO). Specifically, a semiparametric transformation model is first developed on interval-censored and left-truncated data, and parameters are
estimated through a sieve approach. Then, a computationally efficient generalized score test is proposed to identify variants associated with AD
progression. Next, a novel neural network is implemented on interval-censored data (NN-IC) to construct a prediction model using top variants
identified from the genome-wide test. Comprehensive simulation studies show that the NN-IC outperforms several existing methods in terms of
prediction accuracy. Finally, the NN-IC is applied to the full ADNI data, and subgroups with differential progression risk profiles are successfully
identified.

E0584: A mixture model to estimate prostate cancer progression risk and indolent fraction in active surveillance

Presenter: Chi Hyun Lee, Yonsei University, Korea, South

Co-authors: Yibai Zhao, Ruth Etzioni

Active surveillance has become a widely accepted management strategy to mitigate overtreatment among low-risk prostate cancer patients. Prostate
cancer is monitored through biopsies at scheduled visits to detect cancer upgrade to high-risk, leading to interval-censored outcomes when esti-
mating the time to progression. In addition to interval censoring, patient heterogeneity presents further challenges: Some individuals may have
undetected high-grade cancer at baseline due to imperfect diagnostics, while others may carry indolent cancers that never progress. All individuals
are also subject to misclassification during follow-up due to biopsy imperfection. A mixture model is assumed for prevalent cases, progressive, and
indolent cancers, where the proportional hazards model incorporates time-independent or time-varying covariates. A semiparametric likelihood-
based approach is proposed to handle interval-censored observations while accounting for biopsy misclassification. Its performance is assessed via
simulation and is applied to the Canary Prostate Active Surveillance Study to evaluate risk factors for progression and estimate the indolent fraction
under varying biopsy sensitivity.

E0719: Conformal prediction for time-to-event outcome subject to truncation

Presenter:  Jing Qian, University of Massachusetts Amherst, United States

Co-authors: Weidong Wang, Rebecca Betensky

Accurate predictions of clinically meaningful times-to-event are crucial for optimal resource allocation, such as determining insurance coverage for
expensive Alzheimer’s disease drugs and assessing eligibility for clinical trials. Conformal prediction offers a flexible framework for quantifying
uncertainty using arbitrary prediction algorithms, yielding prediction intervals with valid marginal coverage without distributional assumptions.
While conformal prediction methods for censored time-to-event data have been developed recently, they have not been developed for truncated
data. This is addressed by developing a conformal prediction method for left-truncated and right-censored data, facilitated by inverse probability
of censoring and truncation weighting. This approach is extended to accommodate other types of truncation, as well, such as right, double,
and sequential truncation. Simulations and semi-synthetic examples demonstrate the effectiveness and robustness of our methods in different
settings, supporting their usefulness in biomedical applications with truncated and censored data. An R package, cfTrunc, is developed to facilitate
implementation.

EO343 Room 820 OPTIMIZATION AND STATISTICAL MACHINE LEARNING Chair: Eric Chi

E0975: Hierarchical variational inequality problem and its algorithm for a noncooperative game theoretic equilibrium selection
Presenter: Isao Yamada, Institute of Science Tokyo, Japan

Co-authors: Shota Matsuo, Keita Kume

To achieve a fair equilibrium selection in a variational generalized Nash equilibrium problem (v-GNEP), a new equilibrium selection problem is
proposed, named the upper-level v-GNEP. The proposed upper-level v-GNEP is formulated hierarchically as a v-GNEP defined over the solution
set of the lower-level v-GNEP. An iterative algorithm is also presented of guaranteed convergence to a solution of the upper-level v-GNEP, based
on the hybrid steepest descent method and a fixed point set characterization of the solution of the lower-level v-GNEP.

E0968: Learning massive-scale partial correlation networks in clinical multi-omics studies with HP-ACCORD

Presenter:  Joong-Ho Won, Seoul National University, Korea, South

Co-authors: Sang-Yun Oh

Graphical model estimation from modern multi-omics data requires a balance between statistical estimation performance and computational scala-
bility. A novel pseudolikelihood-based graphical model framework is introduced that reparameterizes the target precision matrix while preserving
the sparsity pattern and estimates it by minimizing an L1-penalized empirical risk based on a new loss function. The proposed estimator maintains
estimation and selection consistency in various metrics under high-dimensional assumptions. The associated optimization problem allows for a
provably fast computation algorithm using a novel operator-splitting approach and communication-avoiding distributed matrix multiplication. A
high-performance computing implementation of the framework was tested in simulated data with up to one million variables, demonstrating com-
plex dependency structures akin to biological networks. Leveraging this scalability, a partial correlation network is estimated from a dual-omic
liver cancer data set. The co-expression network estimated from the ultrahigh-dimensional data showed superior specificity in prioritizing key
transcription factors and co-activators by excluding the impact of epigenomic regulation, demonstrating the value of computational scalability in
multi-omic data analysis.
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E0963: Frequentist guarantees of distributed (non)-Bayesian inference
Presenter: Cesar Augusto Uribe Meneses, Rice University, United States

Motivated by the need to analyze large, decentralized datasets, distributed Bayesian inference has become a critical research area across multiple
fields, including statistics, electrical engineering, and economics. Frequentist properties are established, such as posterior consistency, asymptotic
normality, and posterior contraction rates, for the distributed (non-) Bayesian inference problem among agents connected via a communication net-
work. Results show that, under appropriate assumptions on the communication graph, distributed Bayesian inference retains parametric efficiency
while enhancing robustness in uncertainty quantification. The trade-off between statistical efficiency and communication efficiency is also explored
by examining how the design and size of the communication graph impact the posterior contraction rate. Furthermore, the analysis is extended to
time-varying graphs, and the results are applied to exponential family models, distributed logistic regression, and decentralized detection models.

E0980: Convex non-convex clustering with generalized Moreau envelope

Presenter: Zheming Gao, Rice University, United States

Co-authors: Eric Chi

Convex clustering has attracted significant attention in unsupervised learning. A novel convex nonconvex clustering model is proposed incorpo-
rating a generalized Moreau envelope (GME) penalty. Despite the nonconvexity introduced by the GME penalty, an efficient parameter selection
condition is established that ensures the overall convexity of the model. To solve the proposed formulation, a fast forward-backward splitting
algorithm is developed. Numerical experiments on synthetic and benchmark datasets demonstrate the model’s effectiveness, showing advantages
in clustering paths and key clustering metrics, including adjusted rand index (ARI) and variation of information (VI). The proposed model provides
reasonable and dominant clustering results in breast cancer subtype detection with TCGA data.
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EI011 Room 704 COPULA MODELS IN ECONOMETRICS AND OTHER APPLICATIONS Chair: Takeshi Emura

E0152: Gumbel-type copulas as model for truncation dependence

Presenter: Rafael Weissbach, University of Rostock, Germany

Co-authors: Anne-Marie Toparkus

For panel data, the dependence between the lifespan of the individual and its age at study entry is studied because the latter is equivalent to the
birthdate, and independence implies the death hazard is stationary. Model dependence is studied with the Gumbel-type copulas in order to answer
two questions. First, how can independence be tested? Second, is the hazard constant with age? The first question is considered parametric;
the log-likelihood can be derived from standard results for point processes, and the unobserved sample size can be profiled. The asymptotic
distribution of the test statistic is a mixture of a two-dimensional and a one-dimensional normal distribution. The second question is considered to
be nonparametric, and a two-dimensional Kolmogorov-Smirnov goodness-of-fit test has a composite hypothesis when the unknown true parameter
is replaced by its estimator. In cases of double truncation, the compactness of the truncation region allows the test statistic to be computed using
common methods for the bivariate uniform case. In a generalized version of the test, truncation dependence is enabled with a copula. It is also
outlined what to do when additional censoring arises e.g., because of the lack of early birthdates or when death is missing due to a loss in follow-
up. Econometric examples of both questions are for 55,000 lifespans of German enterprises that ended between 2013-2015 and are compared with
Japanese results.

E0153: Survival and failure time models with unknown dependent censoring

Presenter: Ralf Wilke, Copenhagen Business School, Denmark

Co-authors: Ming Sum Simon Lo

A typical situation in survival analysis is that there is only interest in one risk, and some prior information about its distribution is available. At
the same time, other risks are not of interest, and no information about risk dependence is available. A (semi)parametric regression model with
unknown dependent censoring would be suitable, but existing approaches require restrictions on all marginal survivals, the censoring distribution,
or the degree of dependence. Models are introduced without these restrictions on the other risks. These correspond to a single risk (semi)parametric
model with unknown dependent and independent censoring. Applications with different data sets demonstrate the applicability of these methods.
They give an estimate of the degree of risk dependence and of the marginal survival of the risk of interest.

E0315: A class of skew-multivariate distributions for spatial data

Presenter:  Pavel Krupskiy, Melbourne University, Australia

A class of copula models is introduced for spatial data based on multivariate Pareto-mixture distributions. The tail properties of these models
are explored, demonstrating their ability to capture both tail dependence and asymptotic independence, as well as the tail asymmetry frequently
observed in real-world data. The proposed models also offer flexibility in accounting for permutation asymmetry and can effectively represent
both the bulk and extreme tails of the distribution. Special cases of these models are considered with computationally tractable likelihoods, and
an extensive simulation study is presented to assess the finite-sample performance of the maximum likelihood estimators. Finally, the models are
applied to analyze a temperature dataset, showcasing their practical utility.

EO0247 Room Virtual R0O1 RECENT DEVELOPMENTS IN COPULA MODELS Chair: Manon Felix

E0745: Asymptotics of sum of heavy-tailed risks with copulas

Presenter: Fan Yang, University of Waterloo, Canada

The purpose is to study the tail asymptotics of the sum of two heavy-tailed random variables. The dependence structure is modeled by copulas
with the so-called tail order property. Examples are presented to illustrate the approach. Further, for each example, the main results are applied to
obtain the asymptotic expansions for value-at-risk of aggregate risk.

E0923: The empirical copula process on classes of non-rectangular sets

Presenter: Michael Lalancette, Universita du Quabec a Montraal, Canada

Co-authors: Axel Buecher, Johan Segers, Stanislav Volgushev

The copula of a random vector with unknown marginals can be estimated non-parametrically by the empirical copula, akin to the empirical
distribution. However, the asymptotic analysis of the empirical copula is made considerably more involved than that of the empirical distribution
by the use of pseudo-observations involving the marginal empirical distribution functions. In particular, it is still unknown whether the empirical
copula evaluated at a non-rectangular set is asymptotically normally distributed. Sufficient conditions under which this is the case are identified.
The result is extended to a Donsker theorem for the empirical copula indexed by an infinite collection of non-rectangular sets. Some aspects of the
proof involving geometric measure theory will be discussed.

E0440: Challenges in multivariate zero-inflated models with solutions using a copula approach

Presenter: Anna van Es, University of Geneva (UNIGE), Switzerland

Co-authors: Eva Cantoni

Existing models for handling multivariate excess zeros typically focus on scenarios characterized by positive dependence among variables, which
limits their applicability in more complex settings. The copula multivariate zero-inflated count model (MuZIC) is introduced, a novel approach that
extends the current framework to accommodate a broader range of dependency structures - particularly in cases where the counts are low, and the
Gaussian approximation is inappropriate. The flexibility and comprehensiveness of the model offer significant advantages over existing methods, as
demonstrated through theoretical comparisons and extensive simulation studies. Finally, the computational challenges arising in higher dimensions
are addressed by proposing potential solutions to improve scalability.

E0588: Bootstrap-based inference for bivariate heteroscedastic extremes with a changing tail copula

Presenter:  Yifan Hu, Fudan Univeristy, China

A novel copula-based model is introduced for independent but non-identically distributed data with heteroscedastic extremes marginal and changing
tail dependence structures. A unified framework is established for joint inference on marginal tail distributions and tail dependence structure. This
is achieved by demonstrating the weak convergence of the bivariate sequential tail empirical process and its empirical bootstrap counterpart. The
asymptotic properties of several estimators are further derived on the tail, including the quasi-tail copula, the integrated scedasis function, and the
Hill estimator, by treating them as functionals of the bivariate sequential tail empirical process. This process-centric approach not only facilitates
the development of bootstrap-based methods but also ensures the theoretical validity of the derived statistics. Based on the inference framework,
bootstrap-based tests are proposed for three critical hypotheses: The equivalence of extreme value indices, the equivalence of scedasis functions,
and non-changing tail dependence when marginal scedasis functions are identical. Extensive simulations validate the robustness and efficiency of
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the three bootstrap-based tests, thereby validating the practical applicability of the proposed methods.

EO167 Room 603 RECENT DEVELOPMENTS IN TIME SERIES ANALYSIS Chair: Yuxin Tao

E0180: Statistical inference for power autoregressive conditional duration models with stable innovations

Presenter: Yuxin Tao, Southern University of Science and Technology, China

Co-authors: Dong Li

A first-order power autoregressive conditional duration model is proposed with positive alpha-stable innovations (SPACD), and the properties of
maximum likelihood estimation (MLE) are studied within a unified framework of stationary and explosive cases. The proposed model effectively
addresses the excess kurtosis in the durations. Further, the power form of the model structure mitigates the issue of overpredicting short durations
in the standard ACD model. The estimation for the asymptotic covariance matrix is discussed. The test statistics are established for stationarity
testing and diagnostic checking in both stationary and explosive scenarios. Monte Carlo simulation studies illustrate the good performance of the
MLE in finite samples. An empirical example is analyzed to illustrate the usefulness of sSPACD models.

E0768: Matrix time series modeling: A hybrid framework combining autoregression and common factors

Presenter: Di Wang, Shanghai Jiao Tong University, China

Matrix-valued time series analysis has gained prominence in econometrics and finance due to the increasing availability of high-dimensional data
with inherent matrix structures. Traditional approaches, such as matrix autoregressive (MAR) models and dynamic matrix factor (DMF) models,
often impose restrictive assumptions that may not align with real-world data complexities. To address this gap, a novel matrix autoregressive with
common factors (MARCF) model is proposed, which bridges the gap between MAR and DMF frameworks by introducing common bases between
predictor and response subspaces. The MARCF model achieves significant dimension reduction and enables a more flexible and interpretable
factor representation of dynamic relationships. A computationally efficient estimator and a gradient descent algorithm are developed. Theoretical
guarantees for computational and statistical convergence are provided, and extensive simulations demonstrate the robustness and accuracy of
the model. Applied to a multinational macroeconomic dataset, the MARCF model outperforms existing methods in forecasting and provides
meaningful insights into the interplay between countries and economic factors.

E0769: Robust and optimal tensor estimation via robust gradient descent

Presenter: Xiaoyu Zhang, Tongji University, China

Low-rank tensor models are widely used in statistics and machine learning. However, most existing methods rely heavily on the assumption that data
follows a sub-Gaussian distribution. To address the challenges associated with heavy-tailed distributions encountered in real-world applications,
a novel, robust estimation procedure is proposed based on truncated gradient descent for general low-rank tensor models. The computational
convergence of the proposed method is established, and optimal statistical rates are derived under heavy-tailed distributional settings of both
covariates and noise for various low-rank models. Notably, the statistical error rates are governed by a local moment condition, which captures the
distributional properties of tensor variables projected onto certain low-dimensional local regions. Furthermore, numerical results are presented to
demonstrate the effectiveness of the method.

E0775: CP factor models of high dimensional tensor time series

Presenter: Long Yu, Shanghai University of Finance and Economics, China

Factor structure is used to model high-dimensional tensor-variate time series based on CP decomposition. The major target is to exactly identify the
factor loadings up to the reflection and permutation indeterminacy. A simple procedure is proposed to estimate the model directly by eigen-analysis
with a normalized and truncated auto-cross sample covariance matrix. The asymptotic properties of the proposed estimators are studied under very
general conditions, which allow the factor loading vectors to be highly related and the common factors to be correlated. The proposed procedure is
adaptive to the sparsity of the factor loading vectors and the strength of the common factors and shows promising performance in a wide range of
scenarios. It is also shown how to de-bias the estimator to derive a limiting representation, which will be useful in related inference problems. To
further reduce the estimation error, an iterative algorithm based on a novel double projection idea is provided. The improved convergence rate of
the iterative estimator is theoretically justified, while the associated de-biasing procedure and limiting distribution are also included. All the results
are verified in extensive simulation examples and a real data application.

EO182 Room 604 DATA SCIENCE FOR DIGITAL FINANCE Chair: Stephen Chan

E0847: Stylized facts of metaverse non-fungible tokens

Presenter:  Jeffrey Chu, Renmin University of China, China

Co-authors: Stephen Chan, Yuanyuan Zhang

The aim is to provide a comprehensive review of the metaverses history and an analysis of the stylized facts of five metaverse NFTs: Axie
Infinity, Decentraland, Enjin Coin, Theta Network, and The Sandbox. Market efficiency, volatility clustering, leverage effects, and the return-
volume relationship are examined. Key findings show that all NFT returns exhibit kurtosis values significantly exceeding the standard value of
three, indicating more peaked and heavier-tailed distributions than a normal distribution. Autocorrelation analysis reveals statistically insignificant
results, suggesting minimal influence of past returns on current returns. The Hurst exponent fluctuates between 0.3 and 0.8, indicating relative
inefficiency in log returns with varying degrees of trend reinforcement and anti-persistence. The GARCH(1,1) model confirms the presence of
volatility clustering, with high persistence of volatility shocks over time, and most NFT returns exhibit a negative leverage effect, where negative
returns decrease volatility. These findings provide critical insights for investors, content creators, and policymakers, emphasizing the need for
innovative strategies and regulatory considerations in this evolving ecosystem. A comparative analysis using alternative metaverse-related assets
from Bloomberg and Yield Guild Games enhances the robustness of the findings, enriching the academic discourse on digital assets and laying the
groundwork for future research in metaverse NFTs.

E0858: TEAFormers: Tensor-augmented transformers for multi-dimensional time series forecasting

Presenter:  Yuzhou Chen, University of California, Riverside, United States

Multi-dimensional time series data, such as matrix and tensor-variate time series, are increasingly prevalent in fields such as economics, finance, and
climate science. Traditional transformer models, though adept with sequential data, do not effectively preserve these multi-dimensional structures,
as their internal operations, in effect, flatten multi-dimensional observations into vectors, thereby losing critical multi-dimensional relationships
and patterns. The tensor-augmented transformer (TEAFormer) is introduced, a novel method that incorporates tensor expansion and compression
within the Transformer framework to maintain and leverage the inherent multi-dimensional structures, thus reducing computational costs and
improving prediction accuracy. The core feature of the TEAFormer, the tensor-augmentation (TEA) module, utilizes tensor expansion to enhance
multi-view feature learning and tensor compression for efficient information aggregation and reduced computational load. The comprehensive
experiments, which integrate the TEA module into three popular time series transformer models across real-world digital finance data, show
significant performance enhancements, highlighting the potential of TEAFormers for cutting-edge time series forecasting.
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E0936: The interplay between cryptocurrencies and phishing crimes

Presenter:  Stephen Chan, American University of Sharjah, United Arab Emirates

Co-authors: Yuanyuan Zhang, Jeffrey Chu

The purpose is to explore the relationship between global phishing crimes and cryptocurrency usage, with a specific focus on key metrics of the
Ethereum platform. Utilizing sample monthly data covering the period of January 1, 2016, to December 31, 2022, inclusive, a quantile-on-quantile
regression approach is employed to analyze the relationship between returns of global phishing crime numbers and Ethereum’s key financial metrics
(including total number of transactions, average price per transaction, average transaction quantity, aggregate quantity of tokens traded, conditional
on the states of the respective markets. Results indicate a significant positive relationship between changes in phishing crime numbers and several of
Ethereum’s financial metrics, in particular, with large increases in total number of transactions, average transaction price, and transaction quantity.
The findings provide initial insights into the connection between cryptocurrency usage and global phishing crimes, which can aid crime agencies
and regulators in designing actionable strategies.

E0939: An analysis of the return volume relationship in decentralized finance (DeFi)

Presenter: Yuanyuan Zhang, University of Manchester, United Kingdom

Co-authors: Jeffrey Chu, Stephen Chan

The decentralized finance sector has recently experienced a surge in popularity and has emerged from the shadows of the cryptocurrency space. The
quantile-on-quantile regression and an extreme value theory approach are implemented to examine the relationship between the daily returns of the
prices and trading volumes of decentralized finance tokens at varying quantiles and at the extreme tails. Results suggest that when trading volume
is experiencing large increases, the returns of the prices of tokens appear to be significantly positive for some cases but negative for others. The
extreme volume-return dependence is found to be asymmetric in the extreme negative and positive tails of the distributions, where the dependence
below extreme negative thresholds is essentially non-existent, but above extreme positive thresholds, it is significant. This asymmetric extreme
dependence between returns and volume may be beneficial for developing trading strategies that incorporate trading volume data and may indicate
an inefficient market.

EO015 Room 605 ANALYTICS IN FINANCE AND INSURANCE (VIRTUAL) Chair: Tak Kuen Siu

E0247: Investment consumption optimization with transaction cost and learning about return predictability

Presenter: Ning Wang, Australian National University, Australia

Co-authors: Tak Kuen Siu

An investment and consumption optimization problem is investigated in continuous-time settings, where the expected rate of return from a risky
asset is predictable with an observable factor and an unobservable factor. Based on observable information, a decision-maker learns about the
unobservable factor while making optimal investment and consumption decisions. Both factors are supposed to follow a mean-reverting process.
Also, the assumption is relaxed for perfect liquidity of the risky asset through incorporating proportional transaction costs that are incurred in
trading the risky asset. In such a way, a form of friction posing liquidity risk to the investor is examined. Dynamic programming principles coupled
with an HIB equation are adopted to discuss the problem. Applying an asymptotic method with small transaction costs being taken as a perturbation
parameter, the frictional value function is determined by solving the first and second corrector equations. For the numerical implementation of the
proposed approach, a Monte Carlo-simulation-based approximation algorithm is adopted to solve the second corrector equation. Finally, numerical
examples and their economic interpretations are discussed.

E0353: Dynamic derivative-based pension investment with stochastic volatility: A behavioral perspective

Presenter:  Yang Shen, UNSW, Australia

The derivative-based optimal investment problem is studied for a loss-averse pension investor under the Heston stochastic volatility model. By
the inverse Fourier transform method and the martingale approach, a semi-analytical form for the optimal investment strategy is obtained. The
distinct roles of preferences, wealth goals, and market conditions in the investors’ optimal decision are investigated, and the dynamic relationship
between these factors and derivatives trading is clarified. It is found that: 1) The investor with different risk preferences has different motivations
for trading derivatives. 2) When the reference point is high, the investor facing positively priced volatility risk is keen to pursue risks, resulting in
large trading positions in derivatives, while the investor facing negatively priced volatility risk tends to reduce the short positions in derivatives to
avoid suffering great losses. 3) A portfolio decomposition illustrates that the optimal investment strategy is influenced by both psychological and
risk-averse factors.

E0715: Optimal timing of green technology adoption for climate risk mitigation

Presenter:  Kun Fan, East China Normal University, China

The purpose is to investigate the optimal timing for implementing green technology to mitigate the impact of rising temperatures on a company’s
consumption, where consumption is modeled as a jump-diffusion process to capture both continuous fluctuations and sudden changes. Rising
temperatures negatively affect consumption, prompting the company to invest in green technology to counter these adverse effects. To account
for variability in technological advancements, the evolution of technology costs is modeled by a compound Poisson process. The objective is to
maximize the company’s consumption and determine the optimal investment threshold using dynamic stochastic models related to climate change.
The stopping problem is reformulated as a free-boundary problem, and by solving the associated Hamilton-Jacobi-Bellman (HJB) equation, a
semi-closed-form solution for the optimal boundary is derived. The optimal timing model is extended for investments in green technology by
incorporating insurance coverage, and it examines how the purchase of insurance affects the optimal investment threshold. An application is
further explored that considers the induction of insurance, and numerical analysis is provided to demonstrate the influence of various parameters
on the optimal strategy, offering practical insights for decision-makers.

E0887: Bayesian lower and upper estimates for ether option prices with conditional heteroscedasticity and model uncertainty

Presenter: Tak Kuen Siu, Macquarie University, Australia

The purpose is to discuss the use of Bayesian nonlinear expectations to construct lower and upper estimates for prices of Ether options with
conditional heteroscedasticity and model uncertainty. Specifically, a GARCH model is used to incorporate conditional heteroscedasticity in the
logarithmic returns of Ethereum. Bayesian nonlinear expectations are adopted to introduce uncertainty about the conditional mean and volatility of
the logarithmic returns of Ethereum. Extended Girsanov’s principle is adopted to change probability measures and introduce a family of alternative
GARCH models. The Bayesian credible intervals for uncertain drift and volatility parameters obtained from conjugate priors and residuals of the
estimated GARCH model are used to construct Bayesian superlinear and sublinear expectations, giving the Bayesian lower and upper estimates for
the price of an Ether option, respectively. Empirical and simulation studies are provided using real data on Ethereum in AUD.
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EO156 Room 606 ADVANCES IN TIME SERIES MODELING Chair: Philip Yu

E1253: On multiple-regime buffered auto-regressive processes

Presenter: 'Wai-keung Li, The Education University of Hong Kong, Hong Kong

Co-authors: Zhoufan Zhu, Dong Li, Ke Zhu, Philip Yu

The two-regime buffered autoregressive model was originally proposed about a decade ago as an extension of the threshold type time series models
by considering a buffered zone for model switching. The model has achieved some successes in applications. In this paper an extension to time
series with more than one buffer zone is considered. Simulations suggest the efficiency of the proposed modelling strategy and a real example
illustrates the potential of the new model.

E0362: Tensor dynamic conditional correlation model: A new way to pursuit ''Holy Grail of investing'"

Presenter: Ke Zhu, University of Hong Kong, Hong Kong

Style investing creates asset classes (or the so-called "styles") with low correlations, aligning well with the principle of the "Holy Grail of investing"
in terms of portfolio selection. The returns of styles naturally form a tensor-valued time series, which requires new tools for studying the dynamics of
the conditional correlation matrix to facilitate the aforementioned principle. Toward this goal, a new tensor dynamic conditional correlation (TDCC)
model is introduced, which is based on two novel treatments: Trace-normalization and dimension-normalization. These two normalizations adapt
to the tensor nature of the data, and they are necessary except when the tensor data is reduced to vector data. Moreover, an easy-to-implement
estimation procedure is provided for the TDCC model, and its finite sample performance is examined by simulations. Finally, the usefulness of
the TDCC model is assessed in international portfolio selection across ten global markets and in large portfolio selection for 1800 stocks from the
Chinese stock market.

E0507: Functional threshold autoregressive model

Presenter:  Yuanbo Li, University of International Business and Economics, China

A functional threshold autoregressive model is proposed for flexible functional time series modeling. In particular, the behavior of a function
at a given time point can be described by different autoregressive mechanisms depending on the values of a threshold variable at a past time
point. Sufficient conditions for the strict stationarity and ergodicity of the functional threshold autoregressive process are investigated. A novel
criterion-based method is developed simultaneously, conducting dimension reduction and estimating the thresholds, autoregressive orders, and
model parameters. The consistency and asymptotic distributions of the estimators of both thresholds and the underlying autoregressive models are
also established. Simulation studies and an application to U.S. Treasury zero-coupon yield rates are provided to illustrate the effectiveness and
usefulness of the proposed methodology.

E0506: Matrix autoregressive time series with reduced-rank and sparse structures

Presenter: Philip Yu, The Education University of Hong Kong, Hong Kong

Co-authors: Xiaohang Wang, Ling Xin

Matrix- and tensor-valued time series models have been investigated as a solution to the dimensionality challenges in high-dimensional time series
analysis. These models leverage multi-classification structures within data variables to decompose large interaction networks into smaller, more
manageable components. To further address dimension reduction, recent studies have explored imposing structural constraints on the individual
coefficient matrices of matrix- or tensor-valued time series models. The RR-S-MAR model is introduced, a matrix autoregressive (MAR) model
of order one featuring a reduced-rank structure on the left matrix and a sparse structure on the right matrix. An alternating least-squares method
is developed for estimating the constrained model, while a bootstrapping approach is employed for statistical inference. Additionally, an extended
Bayesian information criterion is proposed for selecting tuning parameters within the model. Simulations are conducted to evaluate the performance
of the estimation algorithm and the model selection criterion in finite samples. Finally, the model is applied to economic data to illustrate real-world
analysis and interpretations.

EO0236 Room 817 INCENTIVES, CAUSES AND ADVERSARIES IN STATISTICS Chair: Haifeng Xu

E1018: Persuasive calibration

Presenter:  'Wei Tang, Chinese University of Hong Kong, Hong Kong

Co-authors: Yiding Feng

The persuasive calibration problem is studied, where a principal aims to provide trustworthy predictions about underlying events to a downstream
agent to make desired decisions. The standard calibration framework is adopted that regulates predictions to be unbiased, conditional on their
own value, and thus, they can reliably be interpreted at the face value by the agent. Allowing a small calibration error budget, the aim is to
answer the following question: What is and how the optimal predictor can be computed under this calibration error budget, especially when there
exists incentive misalignment between the principal and the agent? A general framework is developed by viewing predictors as post-processed
versions of perfectly calibrated predictors. The structure of the optimal predictor is characterized. On the algorithmic side, an FPTAS is provided to
compute the approximately optimal predictors for a general setting. Moreover, for the L1- and L-Infinity-norm ECE, polynomial-time algorithms
are provided that compute the exact optimal predictor.

E1062: Practical performative policy learning with strategic agents

Presenter:  Bo Li, Tsinghua University, China

The purpose is to study the performative policy learning problem. Existing approaches often rely on restrictive parametric assumptions: micro-
level utility models in strategic classification and macro-level data distribution maps in performative prediction, severely limiting scalability and
generalizability. This problem is approached as a complex causal inference task, relaxing parametric assumptions on both micro-level agent
behavior and macro-level data distribution. Leveraging bounded rationality, a practical low-dimensional structure is uncovered in distribution
shifts, and an effective mediator is constructed in the causal path from the deployed model to the shifted data. A gradient-based policy optimization
algorithm is then proposed with a differentiable classifier serving as a substitute for the high-dimensional distribution map. The algorithm efficiently
utilizes batch feedback and limited manipulation patterns. The approach achieves high sample efficiency compared to methods reliant on bandit
feedback or zero-order optimization. Theoretical guarantees for algorithmic convergence are also provided. Extensive and challenging experiments
on high-dimensional settings demonstrate the method’s practical efficacy.

E1272: Adaptive independence test via the generalized HSIC

Presenter: Yaowu Zhang, Shanghai University of Finance and Economics, China

Measuring and testing for nonlinear dependence between random vectors is a fundamental problem in the statistics and machine learning literature.
Among various measures, the Hilbert-Schmidt independence criterion (HSIC) has garnered significant attention due to its theoretical and compu-
tational advantages. We analyze the traditional HSIC in depth and establish a connection between HSIC and the distance correlation. We reveal
that it mainly detects linear dependencies and approaches zero when the dimensions grow, with the leading factor being the aggregation of linear
dependencies. To improve the sensitivity of HSIC to nonlinear dependencies, we propose the Generalized HSIC (GHSIC), which has a closed-form
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expression and equals zero if and only if the two random vectors are independent. Through our investigation, we demonstrate that GHSIC effec-
tively overcomes the limitations of HSIC and exhibits enhanced capability in detecting nonlinear dependencies, particularly in high-dimensional
settings. Furthermore, we develop a data-adaptive test based on GHSIC, which outperforms the HSIC-based test in high-dimensional scenarios,
even when linear dependencies are present. Extensive numerical experiments demonstrate the superiority of the proposed GHSIC.

E1274: Learning and LLM methods for information design

Presenter: Baoxiang Wang, The Chinese University of Hong Kong, Shenzhen, Hong Kong

In real-world tasks, agents have their own goals and behave adaptively toward other agents. To thrive in those environments, an agent needs to
influence others so their actions become more helpful and less harmful. Information design refers to such attempts to influence others by strategic
communication of information. We discuss how the information strategy is learned through reinforcement learning. Powered by recent advances
in LLMs, we further expand the problem to natural language spaces, which recovers the real-world complexity that was often oversimplified
in previous works. We demonstrate LLMs’ capacity for persuasion through game-theoretic learning, and discuss further implications on LLM
reasoning and multi-agent LLMs.

EO075 Room 701 NEW CHALLENGES FOR PANEL DATA ANALYSIS Chair: Yasumasa Matsuda

E0772: Multivariate volatility forecasting through extended DCC-GARCH and relational graph convolutional network

Presenter:  Youjia Liu, Tohoku University, Japan

Co-authors: Yasumasa Matsuda

Accurate multivariate volatility forecasting is vital in finance for portfolio optimization, risk management, and asset pricing. Traditional multivariate
GARCH models are widely used but often struggle with capturing stock interrelationships and scaling to high-dimensional data. To address this,
a new model is proposed combining DCC-GARCH with a modified relational graph convolutional network (RGCN) that includes edge-level
normalization to better capture complex dependencies. Two versions are tested: One using return data only and another combining return and
range data. Results show the model consistently outperforms traditional methods, especially during periods of high market volatility.

E0799: Does the promotion of EV in the US and China improve air quality: Evidence from causal inference using factor models
Presenter:  Yi Wu, Tohoku University, Japan

Co-authors: Yasumasa Matsuda, Runyu Dai

Climate change and worsening air pollution have prompted new strategies to reduce fossil fuel consumption in the transportation sector. A key
component of the global shift toward green energy is the large-scale adoption of electric vehicles (EVs) to replace conventional internal combustion
engine vehicles. Given that mitigating air pollution is a highly resource-intensive and long-term challenge, governments around the world have
increasingly relied on collaborative programs that combine policy incentives with societal support to accelerate EV adoption and, in turn, improve
air quality. The effects of collaborative programs are comparatively evaluated on local air quality in the United States and China. Using a 48-
month panel dataset covering all states in the contiguous United States and all provinces in mainland China, recently developed causal inference
techniques are employed for panel data that incorporate latent factor structures, enabling the accountancy of unobserved common shocks that
vary across regions and over time. Findings indicate that the collaborative programs have led to significant improvements in air quality in treated
areas. Moreover, the local density of charging infrastructure and average income levels are positively associated with the effectiveness of policy
incentives.

E0805: A bias-correction approach for cross-sectional and serial dependence in large panel model with interactive fixed effects

Presenter:  Runyu Dai, Tohoku University, Japan

An efficient iterative principal components (IPC) estimator is developed for large linear panel models with interactive fixed effects. While con-
ventional IPC estimators exhibit bias under cross-sectionally and serially correlated heteroskedastic errors, the proposed solution simultaneously
addresses both issues through (1) a novel residual-based sparse regression approach for correlation correction and (2) standard heteroskedastic-
ity adjustments. The estimator’s asymptotic properties are rigorously established, and it is demonstrated through numerical studies its strong
finite-sample performance in both estimation and inference.

E0893: Density on density regression by spline mixtures

Presenter: Yasumasa Matsuda, Tohoku University, Japan

Co-authors: Rei Iwafuchi

The aim is to propose a regression analysis when both dependent and independent variables are density functions. Estimating a density by B-spline
mixtures, a density is expressed as a vector whose components are given by probabilities of mixtures and introduces basic operations of summation,
scaler multiple, and inner products to make a space of density functions a linear space. Theoretical justifications for spline mixtures are discussed.
Collecting crime data in Tokyo together with human mobility by NTT DoCoMo, density on density regression is applied to them as empirical
demonstrations.

E0207 Room 702 RECENT ADVANCES IN THE ANALYSIS OF STRUCTURED AND NETWORKED DATA Chair: Youngseok Song

E0190: Generalized kernel two-sample tests

Presenter: Hoseung Song, KAIST, Korea, South

Kernel two-sample tests have been widely used for multivariate data to test equality of distributions. However, existing tests based on mapping
distributions into a reproducing kernel Hilbert space mainly target specific alternatives and do not work well for some scenarios when the dimension
of the data is moderate to high due to the curse of dimensionality. A new test statistic is proposed that makes use of a common pattern under
moderate and high dimensions and achieves substantial power improvements over existing kernel two-sample tests for a wide range of alternatives.
Alternative testing procedures are also proposed that maintain high power with low computational cost, offering easy off-the-shelf tools for large
datasets. The new approaches are compared to other state-of-the-art tests under various settings and show good performance. The new approaches
are showcased through two applications: The comparison of musks and non-musks using the shape of molecules and the comparison of taxi trips
starting from John F. Kennedy airport in consecutive months. All proposed methods are implemented in an R package kerTests.

E0517: Nonparametric estimation of a factorizable density using diffusion models

Presenter: Minwoo Chae, Pohang University of Science and Technology, Korea, South

Co-authors: Hyeok Kyu Kwon, Dongha Kim, Ilsang Ohn

In recent years, diffusion-based deep generative models have achieved remarkable success in various applications. Statistical theories are presented
for diffusion models within the framework of nonparametric structured density estimation. To address the curse of dimensionality in nonparametric
density estimation, it is assumed that the underlying density function factorizes into several low-dimensional components. Such factorizable
densities are common in important examples, such as Bayesian networks and Markov random fields. It is proven that an implicit density estimator
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constructed from diffusion models achieves the minimax optimal convergence rate with respect to total variation. Technically, a novel network
architecture is designed, which includes convolutional neural networks as a special case, to construct a minimax optimal estimator.

E0194: HNCI: High-dimensional network causal inference

Presenter:  'Wengqin Du, University of Southern California, United States

Co-authors: Rundong Ding, Yingying Fan, Jinchi Lv

The problem of evaluating the effectiveness of a treatment or policy commonly appears in causal inference applications under network interference.
The new method of high-dimensional network causal inference (HNCI) is suggested, which provides both a valid confidence interval on the
average direct treatment effect on the treated (ADET) and a valid confidence set for the neighborhood size for the interference effect. The method
accommodates certain types of heterogeneity in node interference neighborhood sizes. A linear regression formulation of potential outcomes is
proposed, where the regression coefficients correspond to the underlying true interference function values of nodes and exhibit a latent homogeneous
structure. Such a formulation allows leveraging existing literature from linear regression and homogeneity pursuit to conduct valid statistical
inferences with theoretical guarantees. The resulting confidence intervals for the ADET are formally justified through asymptotic normality with
estimable variances. The confidence set for the neighborhood size is further provided with theoretical guarantees exploiting the repro samples
approach. The practical utilities of the newly suggested methods are demonstrated through simulation and real data examples.

E1144: Graphons and modern networks: A unified approach to relational data modelling
Presenter:  Charles Dufour, EPFL, Switzerland
Co-authors: Sofia Olhede

Graphs in the real world rarely speak in binary; edges carry weights, labels, and stories waiting to be told. To truly understand these complex
systems, there is a need for more than traditional binary graphs: It’s time for a richer language of connectivity. The first estimation method
is introduced for decorated/probability graphons, extending graphon models to handle complex interactions in large networks. A graphon is a
limiting object used to describe the behaviour of large networks through a function that captures the probability of edge formation between nodes.
Although the merits of graphons in describing large and unlabelled networks are clear, they are traditionally used to describe only binary edge
information. Decorated graphons were introduced to extend the graphon framework, allowing more complex relationships such as edge weights
and types. Yet, there are no existing inference techniques for decorated graphons. The purpose is to develop such an estimation method, extending
existing techniques from traditional graphon estimation to accommodate these more complex interactions. The rate of convergence is derived
for the method, and it is shown to be consistent with traditional non-parametric theory for compactly supported decorations/edge weights. This
advancement extends the scope of graphon estimation to encompass more complex networks, such as multiplex networks and attributed graphs,
thereby increasing the understanding of their underlying structures.

EO0025 Room 703 RECENT ADVANCES IN LARGE-SCALE ESTIMATION AND INFERENCE Chair: Peter Radchenko

E0690: Modeling with categorical features via exact fusion and sparsity regularization

Presenter: Peter Radchenko, University of Sydney, Australia

The high-dimensional linear regression problem is studied with categorical predictors that have many levels. We propose a new estimation approach,
which performs model compression via two mechanisms by simultaneously encouraging (a) clustering of the regression coefficients to collapse
some of the categorical levels together and (b) sparsity of the regression coefficients. The estimator is formulated as a solution to a mixed integer
program, and ways to speed up the computation are discussed. A fast approximate algorithm is also presented for the method that obtains high-
quality feasible solutions via block coordinate descent; the main building block of the algorithm is an exact solver for the univariate case. New
theoretical guarantees are established for both the prediction and the cluster recovery performance of the estimator. The numerical experiments on
synthetic and real datasets demonstrate that the proposed estimator tends to outperform the state-of-the-art.

E0759: Selective inference for correlation thresholding

Presenter:  Arkajyoti Saha, University of California, irvine, United States

Co-authors: Daniela Witten, Jacob Bien

Testing whether a set of Gaussian variables, selected from the data, is independent of the remaining variables is considered. It is assumed that this
set is selected via a very simple approach that is commonly used across scientific disciplines: A set of variables is selected for which the correlation
with all variables outside the set falls below some threshold. Unlike other settings in selective inference, failure to account for the selection step
leads, in this setting, to excessively conservative (as opposed to anti-conservative) results. The proposed test properly accounts for the fact that the
set of variables is selected from the data and thus is not overly conservative. To develop the test, the event that the selection resulted in the set of
variables in question is conditioned on. To achieve computational tractability, a new characterization of the conditioning event is developed in terms
of the canonical correlation between the groups of random variables. In simulation studies and in the analysis of gene co-expression networks,
it is shown that the approach has much higher power than a naive approach that ignores the effect of selection. A potential extension to testing
independence of groups of variables selected through feature screening in a high-dimensional setup is also discussed.

E0861: Same root different leaves: Time series and cross-sectional methods in panel data

Presenter: Dennis Shen, USC, United States

One dominant approach to evaluate the causal effect of a treatment is through panel data analysis, whereby the behaviors of multiple units are
observed over time. The information across time and units motivate two general approaches: (i) horizontal regression (i.e., unconfoundedness),
which exploits time series patterns, and (ii) vertical regression (e.g., synthetic controls), which exploits cross-sectional patterns. Conventional
wisdom often considers the two approaches to be different. This position is established to be partly false for estimation but generally true for
inference. In the absence of any assumptions, it is shown that both approaches yield algebraically equivalent point estimates for several standard
estimators. However, the source of randomness assumed by each approach leads to a distinct estimand and quantification of uncertainty even for
the same point estimate. This emphasizes that researchers should carefully consider where the randomness stems from in their data, as it has direct
implications for the accuracy of inference.

E0875: Can large language models boost the power of randomized experiments?

Presenter:  'Waverly Wei, University of Southern California, United States

Randomized experiments are the gold standard for estimating treatment effects in social sciences. However, modern experiments increasingly gen-
erate large-scale, high-dimensional, and unstructured data, such as experiment notes, participant narratives, and audio or video transcripts-creating
unique methodological challenges for efficient causal effect estimation and inference. Existing causal inference methods, primarily developed
for structured and low-dimensional covariates, may not fully utilize the nuanced information contained within these rich, complex data sources.
Integrating large language models (LLMs) into the causal inference framework is explored to address this methodological challenge. A novel
methodological framework that leverages LLM-generated counterfactual predictions with semiparametric estimators is proposed for treatment
effect estimation, achieving estimation efficiency gains under large-scale multimodal data. Through theoretical analyses and case studies, the ap-
proach is demonstrated to enhance the statistical power of estimating the treatment effects.
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EO344 Room 705 ADVANCES IN NONPARAMETRIC METHODS AND CHANGE POINT DETECTION Chair: Carlos Misael Madrid Padilla

E0428: Monitoring time series for relevant changes

Presenter: Patrick Bastian, Ruhr-Universitat Bochum, Germany

The problem of sequentially testing is considered for changes in the mean parameter of a time series compared to a benchmark from an initial
sample. This problem has been intensively studied in the literature, with most tests focusing on the null hypothesis of a constant mean versus the
alternative hypothesis of a single change at an unknown time. However, in most applications, it seems unrealistic that either no change should
occur at all or that, after a single change, the time series should remain stationary forever. A new setup is introduced, where the mean is modeled
as a piecewise constant with arbitrarily many changes over time. Rather than testing for the presence of a change, the question is whether the
evolving mean of the time series w, is within a narrow corridor around an initial value, i.e., u, € [u; — A, 1 + A] for all n > 1. The approach
combines elements from multiple change-point detection with state-of-the-art monitoring procedures. A statistical challenge is the formulation of
an adequate rejection rule because the risk of incurring a type-I error after a time point ng fundamentally depends on the unknown future of the
time series for n > ng.

E0477: Sequential change point detection via denoising score matching

Presenter: Liyan Xie, University of Minnesota, United States

Sequential change-point detection plays a critical role in numerous real-world applications, where timely identification of distributional shifts can
greatly mitigate adverse outcomes. Classical methods commonly rely on parametric density assumptions of pre- and post-change distributions,
limiting their effectiveness for high-dimensional, complex data streams. A score-based CUSUM change-point detection is proposed, in which the
score functions of the data distribution are estimated by injecting noise and applying denoising score matching. Both offline and online versions
of score estimation are considered. Through theoretical analysis, it is demonstrated that denoising score matching can enhance detection power
by effectively controlling the injected noise scale. Finally, the practical efficacy of the method is validated through numerical experiments on two
synthetic datasets and a real-world earthquake precursor detection task, demonstrating its effectiveness in real scenarios.

E0559: Change point analysis in dynamic multilayer networks

Presenter: Fan Wang, University of Warwick, United Kingdom

The multilayer random dot product graph (MRDPG) model is introduced, a generalization of the random dot product graph model to multilayer
networks. To estimate edge probabilities, a tensor-based methodology is presented, and its superiority is demonstrated over existing approaches.
Moving to dynamic MRDPGs, an online change point detection framework is formulated and analyzed, where, at each time point, a realization
from an MRDPG is observed. A novel nonparametric change point detection algorithm is proposed based on density kernel estimators and tensor-
based methods. This approach is broadly applicable to various network settings, including stochastic block models as special cases. Theoretically,
it is shown that the methods effectively minimize the detection delay while controlling false alarms. Extensive numerical experiments, including
an application to U.S. air transportation networks, support the theoretical findings.

E0722: SymmPI: Predictive inference for data with group symmetries

Presenter: Mengxin Yu, Washington University in St. Louis, United States

Quantifying the uncertainty of predictions is a core problem in modern statistics. Methods for predictive inference have been developed under
various assumptions, often, for instance, in standard conformal prediction, relying on the invariance of the data distribution under special groups
of transformations, such as permutation groups. SymmP]I is proposed, a methodology for predictive inference when data distributions have general
group symmetries in arbitrary observation models. Methods leverage the novel notion of distributional equivariant transformations, which process
the data while preserving their distributional invariances. It is shown that SymmPI has valid coverage under distributional invariance, and its
performance is characterized by distribution shift, recovering recent results as special cases. SymmPI is applied to predict unobserved values
associated with vertices in a network, where the distribution is unchanged under relabeling that keep the network structure unchanged. In several
simulations in a two-layer hierarchical model and in an empirical data analysis example, SymmP]I performs favorably compared to existing methods.

EO052 Room 708 COMPLEX STRUCTURED DATA ANALYSIS Chair: Mengying You

E0386: On asymptotic optimality of least squares model averaging when true model is included

Presenter:  'Wenchao Xu, Shanghai University of International Business and Economics, China

Asymptotic optimality is a key theoretical property in model averaging. Due to technical difficulties, existing studies rely on restricted weight sets
or the assumption that there is no true model with fixed dimensions in the candidate set. The focus is to overcome these difficulties. Surprisingly,
it is discovered that when the penalty factor in the weight selection criterion diverges with a certain order and the true model dimension is fixed,
asymptotic loss optimality does not hold, but asymptotic risk optimality does. This result differs from the corresponding result of a recent study
and reveals that using the discrete weight set in another study can yield opposite asymptotic properties compared to using the usual weight set.
Simulation studies illustrate the theoretical findings in a variety of settings.

E0855: Causal inference for time-to-event data with a cured subpopulation

Presenter:  Yi Wang, Shanghai University of International Business and Economics, China

Co-authors: Yuhao Deng, Xiaohua Zhou

When studying the treatment effect on time-to-event outcomes, it is common that some individuals never experience failure events, which suggests
that they have been cured. However, the cure status may not be observed due to censoring, which makes it challenging to define treatment effects.
Current methods mainly focus on estimating model parameters in various cure models, ultimately leading to a lack of causal interpretations. To
address this issue, two causal estimands are proposed, the time-wise risk difference and mean survival time difference, in the always-uncured
based on principal stratification as a complement to the treatment effect on cure rates. These estimands allow the study of the treatment effects on
failure times in the always-uncured subpopulation. The identifiability is shown using a substitutional variable for the potential cure status under
the ignorable treatment assignment mechanism; these two estimands are identifiable. Estimation methods are also provided using mixture cure
models. The approach is applied to an observational study that compared the leukemia-free survival rates of different transplantation types to cure
acute lymphoblastic leukemia. The proposed approach yielded insightful results that can be used to inform future treatment decisions.

E0892: Estimation of process capability indices for high-dimensional data

Presenter: Shuai Wang, Hainan University, China

Co-authors: Mengying You, Yi Li, Jyun-You Chiang

The purpose is to address the challenges in estimating multivariate process capability indices (MPCIs) for high-dimensional data in industrial
processes. In modern manufacturing, processes are often characterized by multiple correlated quality characteristics, leading to complex depen-
dencies in the data. However, traditional multivariate process capability index estimations are insufficient for these high-dimensional settings, as
the estimation errors increase significantly. Furthermore, existing high-dimensional estimation methods do not guarantee that the estimated index
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falls within the correct value range. Therefore, the focus is on a framework for estimating high-dimensional MPClIs that modifies the adaptive
thresholding estimation method by imposing a positive definite constraint, making it more suitable for multivariate process capability indices.
Monte Carlo simulations are used to assess the performance of the proposed method under various sparsity levels and dimensionality, showing that
it outperforms existing techniques, especially as dimensionality increases. Additionally, a real-world case study is presented from semiconductor
manufacturing, demonstrating the practical applicability of the proposed method for high-dimensional process capability analysis. The results
highlight the importance of accurate covariance matrix estimation and the need for tailored approaches to high-dimensional MPCIs analysis in
modern industrial applications.

E0881: A functional semiparametric mixed effects state space model with prior information for county level spatiotemporal data
Presenter: Mengying You, Shanghai University of International Business and Economics, China

A functional semiparametric mixed-effects state space model is proposed for analyzing COVID-19 case dynamics at the U.S. county level, incor-
porating both spatial structure and prior information. The model captures temporal trends using general smoothing splines and introduces spatially
structured random effects to borrow strength across geographically or epidemiologically similar counties. A state-space formulation enables effi-
cient recursive estimation and forecasting while accommodating both latent temporal processes and county-specific variability. The inclusion of
prior knowledge on curve shapes enhances model stability in regions with sparse or noisy data. Through comparison with standard spline-based
time series models, the approach demonstrates improved predictive accuracy, reduced forecast uncertainty, and greater capacity to recover shared
epidemic patterns across counties. This framework is broadly applicable to spatiotemporal epidemiological surveillance and regional policy evalu-
ation.

EO348 Room 709 ADVANCED METHODS IN TIME SERIES Chair: Bouchra Nasri

E0323: Are information criteria good enough to choose the right the number of regimes in hidden Markov models?

Presenter: MamadouYamar Thioub, HEC Montreal, Canada

Co-authors: Bouchra Nasri, Bruno N Remillard

Selecting the number of regimes in hidden Markov models is an important problem. Many criteria are used to do so, such as Akaike information
criterion (AIC), Bayesian information criterion (BIC), integrated completed likelihood (ICL), deviance information criterion (DIC), and Watanabe-
Akaike information criterion (WAIC), to name a few. Goodness-of-fit tests are introduced for general hidden Markov models with covariates, where
the distribution of the observations is arbitrary, i.e., continuous, discrete, or a mixture of both. A selection procedure is proposed based on this
goodness-of-fit test. The main aim is to compare the classical information criterion with the new criterion when the outcome is either continuous,
discrete, or zero-inflated. Numerical experiments assess the finite sample performance of the goodness-of-fit tests, and comparisons between the
different criteria are made.

E0638: Statistical methods for multivariate time series with arbitrary distributions

Presenter: Bruno Remillard, HEC Montreal, Canada

Co-authors: Bouchra Nasri, Kilani Ghoudi

Generalized innovations are defined and associated with generalized error models having arbitrary distributions, that is, distributions that can be
mixtures of continuous and discrete distributions. These models include stochastic volatility models and regime-switching models with possibly
zero-inflated regimes. The main novelty of this article is it is able to test for conditional independence between several time series with arbitrary
distributions, extending previous study results obtained only for stochastic volatility models. Families of empirical processes are defined and
constructed from lagged generalized errors, and it is shown that their joint asymptotic distributions are Gaussian and independent of the estimated
parameters of the individual time series. Mobius transformations of the empirical processes are used to obtain tractable covariances. Several
test statistics are then proposed based on Cramer von Mises-type statistics and dependence measures, as well as graphical methods to visualize
the dependence. In addition, numerical experiments are performed to assess the power of the proposed tests. Finally, to show the usefulness of
methodologies, examples of applications for financial data and crime data are given to cover both discrete and continuous cases. All developed
methodologies are implemented in the CRAN package IndGenErrors.

E0678: Sequential detection of drift changes in periodic mean-reverting processes

Presenter:  Yunhong Lyu, Trent University, Canada

Co-authors: Bouchra Nasri, Bruno N Remillard

A generalized Ornstein-Uhlenbeck process is introduced, tailored for modeling positive financial data exhibiting cyclic mean-reverting behavior.
Unlike the classical O-U process, the formulation incorporates a periodic mean-reverting term, allowing the drift to fluctuate regularly over time.
The central focus is on the sequential detection of change-points in the drift parameters of this process rather than traditional targets such as changes
in mean, variance, or covariance. A set of detectors is developed to identify the timing of these changes and establish their asymptotic properties
under both the null and alternative hypotheses. Results contribute both theoretical insights and practical tools for modeling dynamic financial
systems with periodic structures.

E0812: Causality tests between two autoregressive time series under weak dependency

Presenter: Chafik Bouhaddioui, UAE University, United Arab Emirates

A generalized test for non-causality is proposed at various horizons for infinite-order vector autoregressive. Multiple-horizon infinite-order VAR
is first introduced, which can be approximated by multiple-horizon finite-order vector autoregressions. The order is assumed to increase with the
sample size. Under some weak conditions on the error terms, the estimation of parameters obtained from the approximation of the infinite-order
autoregression by a finite-order autoregression is studied. The test statistics can be implemented through linear regression methods where the errors
are weakly dependent. The asymptotic distribution of the new test statistic is derived under the hypothesis of non-causality at various horizons. An
asymptotic power of the test is studied. A parametric bootstrap procedure is also considered. The method is applied to a VAR model from Canadian
economic data.

EO173 Room 710 LATENT STRUCTURE IN COMPLEX SYSTEMS Chair: Weichen Wang

E0437: Statistical Inference for Differentially Private Stochastic Gradient Descent

Presenter: Zhanrui Cai, University of Hong Kong, Hong Kong

Privacy preservation in machine learning, particularly through Differentially Private Stochastic Gradient Descent (DP-SGD), is critical for sensitive
data analysis. However, existing statistical inference methods for SGD predominantly focus on cyclic subsampling, while DP-SGD requires
randomized subsampling. This paper first bridges this gap by establishing the asymptotic properties of SGD under the randomized rule and
extending these results to DP-SGD. For the output of DP-SGD, we show that the asymptotic variance decomposes into statistical, sampling, and
privacy-induced components. Two methods are proposed for constructing valid confidence intervals: the plug-in method and the random scaling
method. We also perform extensive numerical analysis, which shows that the proposed confidence intervals achieve nominal coverage rates while
maintaining privacy.
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E0438: Sparse asymptotic PCA: Identifying sparse latent factors across time horizon in high-dimensional time series

Presenter: Zhaoxing Gao, University of Electronic Science and Technology of China, China

A novel sparse latent factor modeling framework is introduced using sparse asymptotic principal component analysis (APCA) to analyze the co-
movements of high-dimensional time series data. Unlike existing methods based on sparse PCA, which assume sparsity in the loading matrices,
the approach posits sparsity in the factor processes while allowing non-sparse loadings. This is motivated by the fact that financial returns typically
exhibit universal and non-sparse exposure to market factors. The proposed sparse APCA employs a truncated power method to estimate the leading
sparse factor and a sequential deflation method for multi-factor cases under £y-constraints. Furthermore, a data-driven approach is developed to
identify the sparsity of risk factors over the time horizon using a novel cross-sectional cross-validation method. The consistency of the estimators
is established under mild conditions for dependent data as both the dimension N and the sample size 7' grow. Monte Carlo simulations demonstrate
that the proposed method performs well in finite samples. Empirically, the method is applied to daily S&P 500 stock returns from 2004 to 2016.
Using textual analysis, specific events linked to the identified sparse factors are investigated, and nine key risk factors that influence the stock
market are uncovered.

E0625: Sparsity-induced global matrix autoregressive model for forecasting global economy

Presenter: Dan Yang, University of Hong Kong, Hong Kong

Co-authors: Sanyou Wu, Yan Xu, Long Feng

Jointly modeling and forecasting economic and financial variables across a large set of countries has long been a significant challenge. Two
primary approaches have been utilized to address this issue: the vector autoregressive model with exogenous variables (VARX) and the matrix
autoregression (MAR). The VARX model captures domestic dependencies but treats variables exogenous to represent global factors driven by
international trade. In contrast, the MAR model simultaneously considers variables from multiple countries but ignores the trade network. An
extension of the MAR model is proposed that achieves these two aims at once, i.e., studying both international dependencies and the impact
of the trade network on the global economy. Additionally, a sparse component is introduced to the model to differentiate between systematic
and idiosyncratic cross-predictability. To estimate the model parameters, both a likelihood estimation method and a bias-corrected alternating
minimization version are proposed. Theoretical and empirical analyses of the model’s properties are provided, alongside presenting intriguing
economic insights derived from findings.

E0662: The blessing of reasoning: LLM-based contrastive explanations in black-box recommender systems

Presenter: Yuyan Wang, Stanford University, United States

Modern recommender systems use ML models to predict user preferences based on consumption history. Although these models achieve impressive
predictive performance, they often suffer from a lack of transparency and explainability. While explainable Al research suggests a tradeoff between
the two, it is demonstrated that combining LLMs with DNNs can improve both. LR-Recsys are proposed, which augments state-of-the-art DNN-
based recommender systems with LLMs’ reasoning capabilities. LR-Recsys introduces a contrastive-explanation generator that leverages LLMs
to produce human-readable positive explanations (why a user might like a product) and negative explanations (why they might not). These
explanations are embedded via a fine-tuned AutoEncoder and combined with user and product features as inputs to the DNN to produce the final
predictions. In addition to offering explainability, LR-Recsys also improves learning efficiency and predictive accuracy. Statistically, it is shown
that LLMs are equipped with better knowledge of the important variables driving user decision-making and that incorporating such knowledge can
improve the learning efficiency of ML models. Extensive experiments on three real-world recommendation datasets demonstrate that the proposed
LR-Recsys framework consistently outperforms state-of-the-art black-box and explainable recommender systems, achieving a 3-14% improvement
in predictive performance.

EO057 Room 711 RECENT ADVANCES IN FUNCTIONAL AND COMPLEX DATA ANALYSIS Chair: Yaqing Chen

E0973: Change point detection for random objects using distance profiles

Presenter: Paromita Dubey, University of Southern California, United States

Co-authors: Paromita Dubey, Minxing Zheng

The purpose is to introduce a new powerful scan statistic and an associated test for detecting the presence and pinpointing the location of a change
point within the distribution of a data sequence where the data elements take values in a general separable metric space. These change points
mark abrupt shifts in the distribution of the data sequence. The method hinges on distance profiles, where the distance profile of an element is
the distribution of distances from it as dictated by the data. The approach is fully non-parametric and universally applicable to diverse data types,
including distributional and network data, as long as distances between the data objects are available. Through comprehensive simulation studies
encompassing multivariate data, bivariate distributional data, and sequences of graph Laplacians, the effectiveness of the approach is demonstrated
in both change point detection power and estimating the location of the change point. The method is applied to real datasets, including U.S.
electricity generation compositions and Bluetooth proximity networks, underscoring its practical relevance.

E0786: Transformed function on scalar regression for random distributions

Presenter: Sanghun Jeong, Seoul National University, Korea, South

Co-authors: Hojin Yang, Mihye Ahn, Jongwon Kim

A novel scalar-on-function regression framework is presented for modeling subject-specific random distributions through a transformed functional
approach. By applying a log quantile differential transformation to individual quantile functions, distributional data is embedded into a square-
integrable functional space, where functional principal component analysis is used to extract key features. Regression is then performed on
principal component scores, enabling the estimation of covariate effects in the projected space. These effects are subsequently transformed back
to the original distributional domain, allowing for the interpretation and prediction of entire distributions given covariates. A hypothesis testing
procedure is also developed for assessing functional predictor significance. Simulation studies and an application to Canadian climate data illustrate
the method’s ability to capture complex distributional features such as skewness and multimodality more effectively than existing approaches.

E1242: Reliability for covariance matrix-valued data: Application to resting stat fMRI

Presenter: Todd Ogden, Columbia University, United States

Co-authors: Yu Huang, Philip Reiss, Seonjoo Lee

Resting-state functional MRI (rs-fMRI) data, which is used to measure intrinsic brain connectivity, can be naturally represented as covariance
matrices that reside on a Riemannian manifold. Theoretically grounded reliability assessments are described for such data that leverage geometric
frameworks, employing a Riemannian metric to quantify stability and reproducibility. Using this framework, design considerations in rs-fMRI
studies are investigated, including a selection of regions of interest, scan duration, and inter-scan intervals. Through application to the midnight
scanning club dataset, it is demonstrated how these geometric approaches provide actionable insights for optimizing rs-fMRI protocols while
accounting for the inherent manifold structure of connectivity data.
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E0334: Privacy-preserving transfer learning for community detection using locally distributed multiple networks

Presenter:  Shujie Ma, University of California-Riverside, United States

A new spectral clustering-based method is introduced, called TransNet, for transfer learning in community detection of network data. The goal
is to improve the clustering performance of the target network using auxiliary source networks, which are locally stored across various sources,
privacy-preserved, and heterogeneous. Notably, the source networks are allowed to have distinct privacy-preserving and heterogeneity levels that
often happen in practice. To better utilize the information from the heterogeneous and privacy-preserved source networks, a new adaptive weighting
method is proposed to aggregate the eigenspaces of the source networks and a regularization method that can automatically combine the weighted
average eigenspace of the source networks with the eigenspace of the target network to achieve an optimal balance between them. It is also
demonstrated that TransNet performs better than both the estimator only using the target network and the estimator using the weighted source
networks.

EO147 Room 818 STATISTICAL LEARNING FOR TIME SERIES Chair: Angel Lopez Oriona

E0295: Robust multivariate time series connectivity clustering through Ken-Coh

Presenter: Mara Sherlin Talento, King Abdullah University of Science and Technology, Saudi Arabia

Co-authors: Hernando Ombao

Brain functions are primarily organized at the regional level; hence, analyzing connectivity on a larger scale, such as regional connectivity, offers
greater interpretability. A novel, interpretable approach is introduced for identifying brain states using a robust global dependence measure between
brain regions (i.e., aggregating signals from multiple voxels or channels). The objective is to classify frequency-based connectivity structures at
the regional level. Canonical coherence analysis is first discussed, a method that can be used for assessing dependence between two groups of
signals. This framework is extended by proposing a generalized version that accounts for heavy-tailed brain signals and the nonlinear dynamics
of brain functional connectivity. A robust clustering method is developed for time series, specifically designed to learn connectivity structures
among neuronal signals. The approach effectively identifies signals with homogeneous connectivity patterns and uncovers meaningful brain
activity under different conditions. Simulation results demonstrate that the method is highly accurate, particularly in the presence of outliers.
Additionally, findings reveal that the Beta-band (12 to 30 Hz) in the frontal-parietal region exhibits strong discriminatory properties for alert brain
states. Specifically, at this frequency range, alert-state signals display more homogeneous and distinct features, making them a key marker for
classification.

E0367: Clustering locally stationary time series using quantile autocorrelations

Presenter:  Angel Lopez Oriona, King Abdullah University of Science and Technology (KAUST), Saudi Arabia

Co-authors: Ying Sun, Jose Vilar

Locally stationary time series frequently arise in various fields, such as environmental sciences, economics, and seismology. However, statistical
methods for analyzing locally stationary time series remain underdeveloped. A clustering approach is presented for local stationary time series
that uses a dissimilarity measure based on local estimates of the quantile autocorrelation function at each time point. This distance is then used in
combination with a K-medoids-type minimization problem, which incorporates a penalty term driven by the size of the neighborhood considered
for the local estimation. To solve this problem, a three-step iterative procedure that guarantees a decrease in the objective function at each iteration
is proposed. Several simulations show that the method generally outperforms some natural benchmarks in terms of clustering accuracy. The
potential of the approach is demonstrated through an interesting application involving real-time series.

E0387: Near-optimal inference and forecasting in time series by using large deep neural networks trained on simulations

Presenter: Pablo Montero Manso, University of Sydney, Australia

Estimating population parameters from temporally dependent data remains a fundamental challenge in statistics and econometrics. Traditional
methods like maximum likelihood, even for ARIMA models, rely on asymptotic approximations, which can lead to bias and unreliable model
selection in finite samples. The limitations become more pronounced when time series processes are considered, involving nonlinearities, structural
breaks, or non-Gaussian innovations. To address these challenges, a novel simulation-based neural inference framework is proposed. By training
a neural network on synthetic data generated from the target model class, the aim is to learn to approximate optimal estimators, bypassing the
limitations of traditional analytical approaches. This framework offers flexibility to incorporate desirable estimator properties, including the
minimization of user-defined risk metrics or unbiasedness. The efficacy of the approach is demonstrated through comprehensive simulation studies.
Crucially, results on real-world datasets show that neural network estimators trained on simple linear processes but optimized to minimize forecast
error achieve outstanding performance compared to state-of-the-art sophisticated nonlinear models. Therefore, by leveraging improved estimators,
analysts can achieve accuracy, maintain the interpretability of first-principles models, and avoid the need to resort to black-box models.

E0468: FCPCA: Fuzzy clustering of high-dimensional MTS based on common principal component analysis with robust extensions
Presenter:  Ziling Ma, King Abdullah University of Science and Technology (KAUST), Saudi Arabia

Co-authors: Angel Lopez Oriona, Hernando Ombao, Ying Sun

Clustering multivariate time series data is a crucial task in many domains, as it enables the identification of meaningful patterns and groups in time-
evolving data. Traditional approaches, such as crisp clustering, rely on the assumption that clusters are sufficiently separated with little overlap.
However, real-world data often defy this assumption, exhibiting overlapping distributions or overlapping clouds of points and blurred boundaries
between clusters. Fuzzy clustering offers a compelling alternative by allowing partial membership in multiple clusters, making it well-suited for
these ambiguous scenarios. Despite its advantages, current fuzzy clustering methods primarily focus on univariate time series, and for multivariate
cases, even datasets of moderate dimensionality become computationally prohibitive. A novel fuzzy clustering approach is introduced based on
common principal component analysis to address the aforementioned shortcomings. The method has the advantage of efficiently handling high-
dimensional multivariate time series by reducing dimensionality while preserving critical temporal features. Extensive numerical results show
that our proposed clustering method outperforms several existing approaches in the literature. An interesting application involving brain signals
from different drivers recorded from a simulated driving experiment illustrates the potential of the approach. Meanwhile, the robust extensions of
FCPCA will also be presented.
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EO086 Room 801 RECENT ADVANCES IN DATA SCIENCE Chair: Kai Kang

E0441: Understanding convolutional neural networks: Statistical generative models for unstructured image data

Presenter: Guohao Shen, The Hong Kong Polytechnic University, Hong Kong

Convolutional neural networks (CNNs) are foundational in modern image analysis due to their ability to efficiently learn feature representations.
However, theoretical understanding of their efficiency remains limited, largely due to inadequate modeling of image structures and their interaction
with CNNs. To address this, novel statistical generative models (SGMs) are introduced that decompose images into task-relevant signals and
noise, capturing the complexities of natural image data. Based on these SGMs, a feature mapping approach (FMA) is proposed to characterize
the transformation from raw image data to feature vectors. CNNs’ approximation capabilities are analyzed, as their adaptation to low-dimensional
structures and their efficiency in vision tasks, ultimately developing statistical learning theories for CNN-based image analysis. The findings reveal
the challenges inherent in vision tasks and highlight CNNs’ remarkable efficiency in addressing them, providing new insights into their theoretical
and practical capabilities.

E0444: A unified analysis of likelihood-based estimators in the Plackett-Luce model

Presenter: Ruijian Han, The Hong Kong Polytechnic University, China

The Plackett-Luce model has been extensively used for rank aggregation in social choice theory. A central question in this model concerns estimat-
ing the utility vector that governs the model’s likelihood. The asymptotic theory of utility vector estimation is investigated by maximizing different
types of likelihood, such as full, marginal, and quasi-likelihood. Starting from interpreting the estimating equations of these estimators to gain some
initial insights, their asymptotic behavior is analyzed as the number of compared objects increases. In particular, both the uniform consistency and
asymptotic normality of these estimators are established, and the trade-off between statistical efficiency and computational complexity is discussed.
For generality, the results are proven for deterministic graph sequences under appropriate graph topology conditions. These conditions are shown
to be revealing and sharp when applied to common sampling scenarios, such as nonuniform random hypergraph models and hypergraph stochastic
block models. Numerical results are provided to support the findings.

E0377: Efficient transfer learning in partially observable offline data via causal bounds

Presenter:  'Wei You, HKUST, Hong Kong

Co-authors: Xueping Gong, Jiheng Zhang

Transfer learning accelerates learning by leveraging knowledge from related source agents, yet handling heterogeneous data poses challenges
due to biased causal effect estimates. Transfer learning is explored in partially observable contextual bandits, where agents have incomplete
information and hidden confounders. To tackle the non-identifiability caused by unobserved confounders, tight causal bounds are derived through
optimization. Functional constraints are discretized into linear forms, and compatible causal models are sampled by sequentially solving linear
programs, incorporating estimation errors. The approach exhibits robust convergence, providing reliable causal bounds that improve classical
bandit algorithms, achieving tighter regret bounds relative to the action set and function space sizes. For general context spaces requiring function
approximation, the method significantly enhances dependency on function space size compared to prior work. It is formally proven that the causally
enhanced algorithms outperform classical methods, achieving faster convergence rates. An example of offline pricing policy learning with censored
demand demonstrates the method’s practical benefits. Simulations confirm superiority over state-of-the-art methods, highlighting the potential in
applications with scarce, costly, or privacy-restricted data.

E0880: Heterogeneous quantile treatment effect estimation with high-dimensional confounding

Presenter: Huichen Zhu, The Chinese University of Hong Kong, Hong Kong

Understanding heterogeneous treatment responses is essential for advancing precision medicine. This is because individuals often respond dif-
ferently to the same treatment due to their unique characteristics and circumstances, including patient demographics, genetic predispositions, and
environmental exposures. Moreover, inferring causal relationships or associations from observational data can be compromised by the presence
of confounding factors, which can sometimes be high-dimensional. The focus is on estimating heterogeneous quantile treatment effects in the
context of high-dimensional confounding. The innovative approach leverages quantile regression and random forests to capture the variability of
treatment effects across both covariates and outcome distributions. Additionally, orthogonal estimation equations are employed to robustly adjust
for high-dimensional confounding. The theoretical properties of the proposed estimator are rigorously explored, and its finite-sample performance
is demonstrated through comprehensive simulations. By addressing these complexities, the aim is to enhance the reliability of treatment effect
estimates, ultimately contributing to more personalized and effective medical interventions.

EO208 Room 802 RECENT ADVANCES IN BIOSTATISTICS Chair: Chanmin Kim

E0429: Overall marginalized models for longitudinal zero-inflated count data

Presenter: Keunbaik Lee, Sungkyunkwan University, Korea, South

To analyze longitudinal zero-inflated count data, the aim is to build on existing models by proposing marginalized zero-inflated Poisson (MZIP)
models with random effects that explicitly capture the marginal effect of covariates, addressing the limitations found in previous methods. Ad-
ditionally, a marginalized zero-inflated negative binomial (MZINB) model is presented to handle zero-inflated overdispersed data. Both models
account for subject-specific heterogeneity in the random effects covariance structure. Simulation studies highlight the performance of the MZIP
and MZINB models, comparing their inferences with homogeneous and heterogeneous random effects. Lastly, the proposed models are applied to
analyze data on systemic lupus erythematosus.

E0842: Validation of ODE models for biological networks through Bayesian approach

Presenter:  Jaejik Kim, Sungkyunkwan University, Korea, South

Co-authors: Donghui Son

Ordinary differential equations (ODEs) are often used to describe the dynamics of complex networks or processes over time in various fields.
They are typically derived from theoretical assumptions, known interactions, or patterns of observed data. However, since ODEs are inherently
deterministic, they may not adequately capture the variability and noise present in data. Thus, the model fit might not capture all possible data
variations, and there might be a discrepancy between model prediction and actual dynamics, potentially resulting in misleading interpretations.
Moreover, it might be more serious, especially in biological contexts where multiple sources of uncertainty and low signal-to-noise ratio exist.
Therefore, it is necessary to validate ODE models by considering such uncertainty and noise. Bayesian methods offer a powerful framework for
capturing and quantifying these uncertainties. A Bayesian validation approach that explicitly estimates the model inadequacies of ODEs as bias
functions of time is proposed. By estimating the bias functions across the entire observed time interval, the proposed method can quantify bias for
all subintervals of time. This enables a more accurate and interpretable assessment of the model’s performance and allows for improved predictive
capabilities by systematically correcting for model bias.
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E0843: Biostatistical extensions of Bayesian additive regression trees for categorical outcomes

Presenter: Beomseuk Hwang, Chung-Ang University, Korea, South

Co-authors: Jaeyong Lee, Hyunmin Lee

Bayesian additive regression trees (BART) are a versatile nonparametric method that has received substantial attention for its adaptability and
robust performance in complex data settings such as clinical trial endpoints, diagnostic classification, and disease-severity staging. Three novel
extensions of BART are presented for these settings: Ordered Probit BART (OPBART), which integrates an ordered probit regression structure
to handle ordinal measurements; semiparametric OPBART (semi-OPBART), which parametrically models key covariates while nonparametrically
adjusting for remaining confounders via tree ensembles; and t-BART, which incorporates a generalized t-distribution to enhance robustness against
outliers and model misspecification across binary, multinomial, and ordinal endpoints. Efficient MCMC algorithms enable scalable inference in
large patient cohorts with high-dimensional genomic and clinical predictors. Through extensive simulation studies and real data applications,
superior predictive performance and clearer interpretability of covariate effects are demonstrated, offering robust, flexible, and interpretable tools
for biostatistical analysis of categorical outcomes.

E0987: Efficient case-cohort design using balanced sampling

Presenter: Sangwook Kang, Yonsei University, Korea, South

Co-authors: Kaeum Choi

The case-cohort design is a cost-efficient two-phase design for analyzing survival data when key risk factors are expensive to assess, and the event
rate is low. Traditionally, subcohorts are selected via simple random sampling, which might not fully utilize available information. An efficient
sampling design is introduced using balanced sampling for subcohort selection within the case-cohort design. A notable benefit of employing
balanced sampling is the automatic calibration of auxiliary variables available for the entire cohort. Under a Cox model, it has been demonstrated
that the calibration of sampling weights, utilizing auxiliary variables highly correlated with the main risk factor, significantly enhances the efficiency
of regression coefficient estimators. Extensive simulation experiments show the reduced variabilities under the proposed approach in comparison to
those under both simple random sampling. The proposed design and estimation procedure are further illustrated using the well-established National
Wilms Tumor Study dataset.

EO0023 Room 803 SOME RECENT ADVANCES IN THE DESIGN AND ANALYSIS OF EXPERIMENTS Chair: Frederick Kin Hing Phoa

E0582: Optimal robust strategies for accelerated life tests and fatigue testing of polymer composite materials

Presenter: Ray-Bing Chen, National Tsing Hua University, Taiwan

Co-authors: 1-Chen Lee, Weng Kee Wong

Polymer composite materials are widely used in industries such as transportation and renewable energy due to their lightweight nature, high strength,
and outstanding durability. Ensuring their long-term reliability under fatigue conditions is critical for safety and performance, and this requires
efficient accelerated life testing methods. ALT aims to provide precise lifetime predictions while minimizing costs. However, existing approaches
often rely on locally optimal designs depending on accurate guesses of model parameters, which is unrealistic given the inherent uncertainty of
their values. To address this issue, a standardized minimax optimal design method is introduced for fatigue testing of polymer-composite materials.
This method addresses parameter uncertainty by incorporating a range of possible parameter values, thus providing protection against worst-case
scenarios. The optimal design incorporates a hybrid optimization strategy, combining a particle swarm optimization algorithm with additional
techniques to overcome challenges posed by the non-differentiable criterion and multi-layer nested optimization problem. Numerical results
demonstrate that these standardized minimax optimal designs outperform conventional locally optimal designs and Bayesian optimal designs,
offering improved efficiency and reliability.

E0831: Uniform projection designs via differential evolution with evaluation through prediction and function maximization

Presenter: Samuel Onyambu, University of California, Los Angeles, United States

Co-authors: Hongquan Xu

Uniform projection designs are valued in computer experiments for their favorable low-dimensional projection properties and robustness across a
variety of performance criteria. The focus is on the construction and evaluation of such designs using the differential evolution algorithm, which
is known for its effectiveness in complex optimization tasks. The performance of differential evolution is compared to simulated annealing in the
construction of maximin distance designs, with results indicating that differential evolution typically yields higher quality designs. A systematic
analysis of the differential evolution hyperparameter space is conducted to identify configurations that promote stability and design quality. In
addition, the influence of initial design choices on sequential prediction and optimization is investigated using Gaussian process models and active
learning strategies. While performance depends on the setting, uniform projection designs constructed via differential evolution often demonstrate
stronger and more consistent behavior compared to traditional space-filling designs. These findings support the use of uniform projection designs
as a practical and effective option in high-dimensional computer experiments.

E0844: Optimal semi-supervised subsampling for softmax regression

Presenter:  Ai-Lin Wang, National Taiwan University and Academia Sinica, Taiwan

Co-authors: Frederick Kin Hing Phoa, HaiYing Wang

Missing label information presents a major challenge for optimal subsampling methods, as most require access to the full set of response labels
to construct sampling probabilities. A- and L-optimal semi-supervised subsampling strategies are investigated for softmax regression, focusing on
deriving optimal subsampling distributions under the baseline constraint. Furthermore, the semi-supervised model-invariant approach is explored
by minimizing the asymptotic mean squared prediction error, enabling the construction of subsampling probabilities that are robust to model
constraint choices. Results demonstrate that effective semi-supervised subsampling is possible even with partial label information.

E1064: An efficient approach for identifying important biomarkers for biomedical diagnosis

Presenter:  Jing-Wen Huang, Academia Sinica, Taiwan

Co-authors: Frederick Kin Hing Phoa, Yan-Hong Chen, Yan-Han Lin, Shau Ping Lin

The purpose is to explore the challenges associated with biomarker identification for diagnostic purposes in biomedical experiments and propose
a novel approach inspired by the analysis of supersaturated designs to handle the above challenging scenario via the generalization of the Dantzig
selector. To improve the efficiency of the regularization method, a transformation from an inherent nonlinear programming problem with a nonlinear
link function is introduced into a linear programming framework under a reasonable assumption on the logistic probability range. The use of
the method is illustrated in an experiment with a binary response, showing superior performance in biomarker identification studies compared
to conventional analysis. The proposed method does not merely serve as a variable/biomarker selection tool; its ranking of variable importance
provides valuable reference information for practitioners to reach informed decisions regarding the prioritization of factors for further investigations.
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EO151 Room 804 PERSPECTIVES ON SUFFICIENT DIMENSION REDUCTION Chair: Kyongwon Kim

E0461: On sufficient graphical models

Presenter: Kyongwon Kim, Yonsei University, Korea, South

A sufficient graphical model is introduced by applying the recently developed nonlinear sufficient dimension reduction techniques to the evaluation
of conditional independence. The graphical model is nonparametric in nature, as it does not make distributional assumptions such as the Gaussian or
copula Gaussian assumptions. However, unlike a fully nonparametric graphical model, which relies on the high-dimensional kernel to characterize
conditional independence, the graphical model is based on conditional independence, given a set of sufficient predictors with a substantially
reduced dimension. In this way, the curse of dimensionality that comes with a high-dimensional kernel is avoided. The population-level properties,
convergence rate, and variable selection consistency of the estimate are developed. By simulation comparisons and an analysis of the DREAM 4
Challenge data set, the method is demonstrated to outperform the existing methods when the Gaussian or copula Gaussian assumptions are violated,
and its performance remains excellent in the high-dimensional setting.

E0465: Semiparametric estimators for regression in the presence of a randomly right-censored covariate

Presenter: Seong-ho Lee, University of Seoul, Korea, South

In Huntington’s disease research, a current goal is to understand how symptoms change prior to a clinical diagnosis. Achieving this goal entails
modeling symptom severity as a function of the covariate "time until diagnosis’, which is often heavily right-censored in observational studies.
Statistically, this modeling translates to regression analysis in the presence of a randomly right-censored covariate. Existing estimators differ in
their statistical efficiency and robustness to misspecified models for nuisance distributions, namely, the distributions of the censored covariate
and censoring variable. A new semiparametric estimator is proposed that is robust and efficient. When the nuisance distributions are modeled
parametrically, the estimator is doubly robust, i.e., consistent if at least one model is correctly specified, or semiparametric efficient if both models
are correctly specified. When the nuisance distributions are estimated consistently via nonparametric or machine learning methods, the estimator
is consistent and semiparametric efficient. It is shown empirically that the proposed estimator has its claimed properties, and it is applied to study
Huntington’s disease symptom trajectories using data from the Enroll-HD study.

E0704: Forward sufficient dimension reduction for multiclass classification

Presenter:  Jongkyoung Kang, Kangwon National University, Korea, South

Since its introduction in sliced inverse regression, inverse regression methods have played a central role in sufficient dimension reduction (SDR).
While forward approaches like the weighted outer product of gradients (WOPG) estimator have shown strong performance in binary classification
by avoiding restrictive modeling assumptions, their extension to multiclass settings remains underexplored. A unified forward SDR framework is
proposed for multiclass classification that generalizes wOPG via two complementary strategies: a one-vs-rest decomposition and a simultaneous
central subspace estimation. First, it is established that the gradients of multiclass large-margin classifiers retain Fisher consistency for SDR,
extending the theoretical guarantees of binary wOPG to multiclass problems. For one vs rest, K-independent binary sub-problems are solved,
each estimating class-specific gradient outer products against pooled remaining classes. Simultaneous estimation directly optimizes a multinomial
likelihood under a low-rank central subspace to capture shared discriminative structures across classes. Both strategies exhaustively recover the
central subspace without relying on linearity or constant variance assumptions, addressing the inherent limitations of inverse methods in fragmented
multiclass settings. The consistency of the proposed methods is also established, and their promising finite-sample performance is demonstrated
through both simulated and real data examples.

E1022: Nonlinear functional sufficient dimension reduction via principal fitted components

Presenter: Minjee Kim, Ewha Womans University, Korea, South

Co-authors: Yujin Park, Jae Keun Yoo, Kyongwon Kim

A novel functional nonlinear sufficient dimension reduction method based on the principal fitted component model is proposed. The approach
extends the concept of principal fitted components to functional data, covering the case where both the predictors and responses are functions. A
general framework is considered in which the predictor and response can each be viewed as elements of potentially infinite dimensional Hilbert
spaces. This includes the important scalar on function and function on function cases as special instances. A nonlinear principal fitted component
model is generalized within the framework of reproducing kernel Hilbert space, leveraging the nested Hilbert spaces theory to characterize nonlinear
structures in functional data. The first space accommodates functions of random curves, and the second space captures their nonlinear relationships.
To establish the theoretical validity of our approach, an asymptotic theory is developed that characterizes the convergence behavior of the proposed
estimator under mild regularity conditions. Extensive simulation studies demonstrate that the method outperforms existing functional sufficient
dimension reduction methods, particularly in scenarios with complex nonlinear dependencies. The effectiveness of the proposed method is further
validated through real data analysis.

EO256 Room 811 RECENT ADVANCES IN MIXTURE MODELS AND THEIR APPLICATIONS Chair: Shuyuan Wu

E0177: Mixture conditional regression with ultrahigh dimensional text data for estimating extralegal factor effects

Presenter:  Jiaxin Shi, Peking University, China

Co-authors: Fang Wang, Yuan Gao, Xiaojun Song, Hansheng Wang

Testing judicial impartiality is a problem of fundamental importance in empirical legal studies, for which standard regression methods have been
popularly used to estimate the extralegal factor effects. However, those methods cannot handle control variables with ultrahigh dimensionality,
such as those found in judgment documents recorded in text format. To solve this problem, a novel mixture conditional regression (MCR) approach
is developed, assuming that the whole sample can be classified into a number of latent classes. Within each latent class, a standard linear regression
model can be used to model the relationship between the response and a key feature vector, which is assumed to be of a fixed dimension. Meanwhile,
ultrahigh dimensional control variables are then used to determine the latent class membership, where a naive Bayes-type model is used to describe
the relationship. Hence, the dimension of control variables is allowed to be arbitrarily high. A novel expectation-maximization algorithm is
developed for model estimation. Therefore, the key parameters of interest are estimated as efficiently as if the true class membership were known
in advance. Simulation studies are presented to demonstrate the proposed MCR method. A real dataset of Chinese burglary offenses is analyzed
for illustration purposes.

E0510: BMDD: A bimodal Dirichlet distribution for microbiome data imputation

Presenter: Huijuan Zhou, Shanghai University of Finance and Economics, China

Co-authors: Jun Chen, Xianyang Zhang

Microbiome sequencing data contain excessive zeros due to the low abundance or physical absence of most taxa. Zeros are problematic when
analyzing the data on the logarithmic scale, which is common practice when analyzing abundance data. To tackle this challenge, a probabilistic
modeling approach is developed based on a new type of informative prior, termed bimodal Dirichlet distribution (BMDD), to capture the essential
distributional characteristics of the compositional data. Multiple posterior samples are obtained as the imputed compositional data. Through
extensive numerical studies, it is demonstrated that the new approach generates more accurate composition estimates that reflect the underlying
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true compositions. It is further shown that the multiple imputation based on the posterior samples from the method produces more robust results in
differential abundance analysis of microbiome data.

E0742: Efficient and model-agnostic parameter estimation under privacy-preserving post-randomization data

Presenter:  Qinglong Tian, University of Waterloo, Canada

Balancing data privacy with public access is critical for sensitive datasets. However, even after de-identification, the data are still vulnerable to,
for example, inference attacks (by matching some keywords with external datasets). Statistical disclosure control (SDC) methods offer additional
protection, and the post-randomization method (PRAM) adds noise to data to achieve this goal. However, PRAM-perturbed data pose challenges
for analysis, as directly using the perturbed data leads to biased parameter estimates. The purpose is to address parameter estimation when data
are perturbed using PRAM for privacy. While existing methods suffer from limitations like being parameter-specific, model-dependent, and
lacking optimality guarantees, the proposed method overcomes these limitations. The approach applies to general parameters defined through
estimating equations and makes no assumptions about the underlying data model. Furthermore, it is proven that the proposed estimator achieves
the semiparametric efficiency bound, making it asymptotically optimal in terms of estimation efficiency.

E0513: Byzantine-tolerant distributed learning of finite mixture models

Presenter:  Qiong Zhang, Renmin University of China, China

Co-authors: Yan Shuo Tan, Jiahua Chen

Traditional statistical methods need to be updated to work with modern distributed data storage paradigms. A common approach is the split-and-
conquer framework, which involves learning models on local machines and averaging their parameter estimates. However, this does not work for
the important problem of learning finite mixture models because subpopulation indices on each local machine may be arbitrarily permuted (the
"label switching problem”). Mixture reduction (MR) is proposed to address this issue, but MR remains vulnerable to Byzantine failure, whereby a
fraction of local machines may transmit arbitrarily erroneous information. Distance-filtered mixture reduction (DFMR) is introduced, a Byzantine-
tolerant adaptation of MR that is both computationally efficient and statistically sound. DFMR leverages the densities of local estimates to construct
a robust filtering mechanism. By analyzing the pairwise L? distances between local estimates, DEMR identifies and removes severely corrupted
local estimates while retaining the majority of uncorrupted ones. Theoretical justification is provided for DEMR, proving its optimal convergence
rate and asymptotic equivalence to the global maximum likelihood estimate under standard assumptions. Numerical experiments on simulated and
real-world data validate the effectiveness of DFMR in achieving robust and accurate aggregation in the presence of Byzantine failure.

EO100 Room 812 MULTIPLE TESTING AND OUTLIER DETECTION IN HIGH-DIMENSIONAL STATISTICS Chair: Johan Lim

E0655: Metabolites and cognition in the Boston Puerto Rican health study

Presenter:  Jong Soo Lee, University of Massachusetts Lowell, United States

Several studies (cross-sectional and longitudinal) are presented that examine the plasma metabolites associated with cognitive decline and Alzheimer’s
disease in the Boston Puerto Rican Health Study (BPRHS). Metabolites were measured with untargeted metabolomic profiling (Metabolon) at
baseline. Several models are used in combination with dimension reduction and multiple testing techniques to identify metabolites associated
with cognitive trajectory. The metabolites identified are generally consistent with prior literature and highlight the role of medium-chain fatty acid
and tyrosine metabolism in cognitive decline. The studies underline the challenges of not only dealing with large datasets but also working with
collaborators in different areas.

E0668: A conformal prediction framework for outlier detection in mass spectrometry

Presenter:  Soohyun Ahn, Ajou University, Korea, South

Ensuring the reliability of mass spectrometry (MS) data is essential for biomarker discovery and the analysis of complex biological systems.
However, existing outlier detection methods are often limited by their focus on either sample- or peak-level outliers, reliance on subjective criteria,
and use of fixed thresholds derived from asymptotic distributions. These limitations hinder their ability to fully capture the variability in MS data.
CPOD (Conformal Prediction for Outlier Detection) is introduced, a novel method that applies conformal prediction to detect both outlier samples
and outlier peaks in a unified, data-driven, and distribution-free framework. Through extensive numerical evaluations, CPOD demonstrates superior
performance compared to existing approaches. Additionally, its application to real LC-MRM data illustrates its effectiveness in improving data
quality and reproducibility, making it a promising tool for MS-based studies.

E0809: False discovery rate for sparse count data with application to the discovery of hotspot in protein domain

Presenter:  Junyong Park, Seoul National University, Korea, South

In cancer research at the molecular level, it is critical to understand which somatic mutations play an important role in the initiation or progression
of cancer. Recently, studying cancer somatic variants at the protein domain level is an important area for uncovering functionally related somatic
mutations. The main issue is to find the protein domain hotspots which have a significantly high frequency of mutations. Multiple testing procedures
are commonly used to identify hotspots; however, when data is not large enough, existing methods produce unreliable results with failure in
controlling a given type I error rate. Multiple testing procedures are proposed, based on local false discovery rate, for sparse count data, and those
are applied in the identification of clusters of somatic mutations across entire gene families using protein domain models.

E0660: Cauchy combination test with thresholding under arbitrary dependency structures

Presenter:  'Woncheol Jang, Seoul National University, Korea, South

Combining individual p-values to aggregate sparse and weak effects is of substantial interest in large-scale data analysis. Although many p-
value combination methods are developed under the i.i.d. assumption, individual p-values or test statistics are often correlated. The Cauchy
combination test is a popular method for combining p-values under an arbitrary dependence structure; however, in practice, its Type I error
increases as correlation strength increases. A global test that extends the Cauchy combination test is proposed by thresholding and rescaling
arbitrarily dependent p-values. By filtering a set of correlated, non-significant p-values, it is demonstrated that the tail probability of the proposed
method remains asymptotically equivalent to that of the Cauchy distribution while effectively controlling Type I error under an arbitrary dependence
structure. Additionally, it is proven that the power of the proposed test asymptotically achieves the optimal detection boundary under a strong
sparsity condition. Extensive simulation results show that the power of the proposed test is robust to different correlation structures and exhibits
superior performance in sparse settings. As a case study, the proposed test is applied to a genome-wide association study (GWAS) of inflammatory
bowel disease (IBD).
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EO0214 Room 819 RECENT RESULTS IN SURVIVAL ANALYSIS Chair: Jackson Lautier

E0571: Nonparametric sensitivity analysis for unobserved confounding with survival outcomes

Presenter: Rui Hu, Shenzhen Technology University, China

Co-authors: Ted Westling

In observational studies, the observed association between an exposure and outcome of interest may be distorted by unobserved confounding.
Causal sensitivity analysis can be used to assess the robustness of observed associations to potential unobserved confounding. For time-to-event
outcomes, existing sensitivity analysis methods rely on parametric assumptions on the structure of the unobserved confounders and Cox propor-
tional hazards models for the outcome regression. If these assumptions fail to hold, it is unclear whether the conclusions of the sensitivity analysis
remain valid. Additionally, causal interpretation of the hazard ratio is challenging. To address these limitations, a nonparametric sensitivity analysis
framework is developed for time-to-event data. Specifically, nonparametric bounds are derived for the difference between the observed and coun-
terfactual survival curves and propose estimators and inference for these bounds using semiparametric efficiency theory. Nonparametric bounds
and inference are also provided for the difference between the observed and counterfactual restricted mean survival times. The performance of the
proposed methods is demonstrated using numerical studies and an analysis of the causal effect of physical activity on respiratory disease mortality
among former smokers.

E0614: Modeling and MLE based inference of interval-censored data with unknown upper limits and time-dependent covariates
Presenter:  Jing Wu, University of Rhode Island, United States

Co-authors: Ming-Hui Chen, Lijiang Geng, Angela Starkweather

Due to the nature of the study design or other reasons, the upper limits of the interval-censored data with multiple visits are unknown. A naive
approach is to treat the last observed time as the exact event time, which may induce biased estimators of the model parameters. A Cox model
is first developed with time-dependent covariates for the event time and a proportional hazards model with frailty for the gap time. The upper
limits are then constructed, using the latent gap times to resolve the issue of interval-censored event time data with unknown upper limits. A
data-augmentation technique and a Monte Carlo EM (MCEM) algorithm are developed to facilitate computation. The theoretical properties of the
computational algorithm are also investigated. Additionally, new model comparison criteria are developed to assess the fit of the gap time data as
well as the fit of the event time data conditional on the gap time data. The proposed method compares favorably with competing methods in both
simulation study and real data analysis.

E0615: Estimating the time-to-event distribution for loan-level data within a consumer auto loan asset-backed security

Presenter:  Jackson Lautier, Bentley University, United States

Co-authors: Jun Yan, Vladimir Pozdnyakov

The random cash flows of consumer auto asset-backed securities (ABS) depend critically on the time-to-event distribution of the individual,
securitized assets. Estimating this distribution has historically been challenged by limited data. Recent regulatory changes reversed this, however,
and asset-level auto ABS data is now publicly available to investors for the first time. The idiosyncrasies of this ABS data present new difficulties
in estimating the loan-level lifetime distribution due to its discrete-time structure, finite support, and exposure to left truncation. A parametric
framework is proposed for estimating the loan-level lifetime distribution while leaving the left-truncation time distribution unspecified. Through
theorems developed to identify the stationary points of the likelihood, a complex multiparameter-constrained optimization problem is significantly
simplified. These stationary points, shown to be the roots of an estimating equation, enable asymptotic normality and large-sample inference to
follow. In the special case of a finite geometric distribution via an actuarial policy limit, closed-form maximum likelihood estimates may be derived.
These theoretical results are further generalized to accommodate right-censoring and validated through numerical and simulation studies. These
efficient and accurate estimation methods are then applied to data from two Ally Auto Receivables Trust ABS bonds, which can offer potentially
valuable insights to investors.

E0695: Bayesian joint model for longitudinal biomarker and competing risks with cure fraction, accounting for masked causes

Presenter: Md Tuhin Sheikh, Arizona State University, United States

In medical studies, subjects who never develop a disease or are cured of it pose challenges, especially in competing risks survival data with partially
masked causes. This research is motivated by SELECT data, where prostate cancer can arise from observed or masked causes, and prostate-specific
antigens are collected longitudinally as a potential biomarker. To investigate the association between longitudinal biomarker and cause-specific risks
for prostate cancer accounting for cure fraction and masked causes, a Bayesian joint model is proposed including a mixed effects regression sub-
model for longitudinal data and a double-regression promotion time cure rate sub-model for competing risks survival data. A deviance information
criterion is developed to assess model fit in cause-specific survival data. A simulation study is conducted to assess the empirical performance of
the methodology and analyze SELECT data to demonstrate the utility of the proposed model and assessment criteria.

EO179 Room 820 RECENT ADVANCES IN NON-EUCLIDEAN DATA ANALYSIS Chair: Jeong Min Jeon

E0709: Log-Euclidean mechanism for differentially private PCA

Presenter: Seung Woo Kwak, Sungkonghoe University, Korea, South

Co-authors: Sungkyu Jung

Differential privacy (DP) has emerged as a central concept in privacy protection over the past decade. Principal component analysis (PCA) is widely
used for dimensionality reduction of complex datasets, but traditional PCA methods can inadvertently disclose sensitive private information. To
address this, differentially private PCA algorithms have been developed. DP protects individual privacy by perturbing outputs to account for
potential changes caused by variations in input values. The log-Euclidean mechanism is utilized to enhance differentially private PCA and is
compared with other private PCA methods based on the Gaussian mechanism, exponential mechanism, and Wishart mechanism. Adding noise in
the logarithmic domain allows for reduced noise in the loading vectors, although the eigenvalues of the matrix are not necessarily preserved. The
results indicate that the log-Euclidean mechanism provides higher privacy guarantees and requires smaller sample sizes compared to other methods.

E0876: Generalized linear model for spherical response with projection-based inference

Presenter: Kipoong Kim, Changwon National University, Korea, South

Co-authors: Joern Schulz, Sungkyu Jung

Spherical observations arise in fields from medical imaging to microbiome research, yet regression models for spherical responses remain under-
developed. Many existing proposals employ highly parameterized models to gain flexibility, making theoretical study challenging. To fill this gap,
a framework based on a generalized linear model with von Mises-Fisher responses is introduced. Using standard likelihood theory under mild
conditions, it is demonstrated that the maximum likelihood estimators are consistent and asymptotically normal. The model distinguishes covariate
effects on mean direction from effects on dispersion and provides corresponding asymptotic inference. In simulation studies for a two-sample
testing problem, the approach achieves higher robustness and power than conventional tests. Its practical utility is also demonstrated on a diffusion
tensor imaging dataset, where it detects meaningful location and dispersion patterns.
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E0866: Local Frechet regression with spherical predictors
Presenter: Chang Jun Im, Seoul National University, Korea, South
Co-authors: Jeong Min Jeon

The purpose is to study nonparametric regression methods for non-Euclidean responses and predictors. Specifically, responses taking values in a
general metric space and predictors taking values on a general sphere are covered. Both local constant and local linear estimators are proposed, and
their asymptotic properties are derived, including consistency and convergence rates. Simulations and real data applications with various response
types demonstrate that the methods proposed outperform existing approaches.

E0820: Structured nonparametric regression for functional diffusion tensor imaging data

Presenter:  Jeong Min Jeon, Ewha Womans University, Korea, South

Co-authors: Dipankar Bandyopadhyay

Function-on-scalar nonparametric regression is introduced where the response is a random function taking values in the space of symmetric positive-
definite matrices, which is motivated by analyzing diffusion tensor imaging data. The log-Euclidean metric is employed on that matrix space, and a
partially linear additive model is applied. A statistical testing problem is also considered on linear coefficients. Simulation studies and the analysis
of diffusion tensor imaging data show that the estimator has good numerical performance.
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EI014 Room 704 EXTREME VALUE ANALYSIS OF TIME SERIES Chair: Gilles Stupfler

E0206: On extremal cluster inference

Presenter:  Olivier Wintenberger, Sorbonne Universite, France

Co-authors: Gloria Buritica

Extremes occur in stationary, regularly varying time series as short periods with several large observations, known as extremal clusters. Cluster
statistics are studied, such as the extremal index, cluster size probabilities, and other cluster indices. The asymptotic normality of block estima-
tors is stated for cluster inference based on consecutive observations with large £*-norms, where o is the index of regular variation that can be
approximated using the Hill estimator. Findings are illustrated on simulations and environmental data.

E0207: Dynamic modeling of extremal dependence in bivariate time series

Presenter: Ioannis Papastathopoulos, University of Edinburgh, United Kingdom

Accurately understanding how the joint behavior of extreme events changes over time is fundamental for risk assessment across many disciplines. A
probabilistic framework is introduced for bivariate time series, leading to a statistical methodology for quantifying this evolving dependence. This
approach centers on the framework of geometric extremes, which characterizes extremal dependence by analyzing the limiting behavior of suitably
rescaled sample clouds. The statistical methods adapt standard generalized linear models, which employ specific linear predictors constructed from
tensor-product combinations of temporal and directional random fields. A key outcome of this framework is the concept of "isotropic return-tubes"-
novel sets in direction and time, visited with a prespecified, often arbitrarily small, probability, which balances exceedances across all directions.
The developed statistical tools enable the learning of these sets even at very low probabilities, facilitating extrapolation to unseen extreme scenarios.

E0189: Asymptotics of peaks-over-threshold estimators in long memory linear time series

Presenter: Marco Oesting, University of Stuttgart, Germany

Co-authors: Gilles Stupfler, Ioan Scheffel

The purpose is to consider peaks-over-threshold (POT) estimators for extremes of long memory linear time series. As these time series are not
beta-mixing, classical asymptotic results on POT estimators are not applicable. A reduction principle is adapted for subordinated long memory
linear time series to the setting. Thus, a central limit theorem is proven for POT estimators, including the Hill estimator. Convergence to stable
limit distributions is obtained with different rates for light and heavy tails.

EO130 Room 603 CONTRIBUTIONS TO NONPARAMETRIC AND SEMI-PARAMETRIC MODELS Chair: Alexandra Soberon

E0527: Revisiting localized technical change: Insights from a mixed-type endogenous partially linear framework

Presenter: Davide Golinelli, Universita degli Studi di Ferrara, Italy

Co-authors: Antonio Musolesi, Alexandra Soberon

The aim is to revisit the concept of localized technical change (LTC) by analyzing the heterogeneous effects of innovation on firms’ production
technology within a mixed-type endogenous partially linear framework. Traditional models often assume Hicks-neutral technical change, implying
uniform productivity gains across all factor proportions. Challenging this view, it explores how technical change can be localized to specific
techniques, as suggested by a past study. A three-stage estimation procedure is proposed to address endogeneity in a partially linear model with
mixed-type (continuous and discrete) endogenous variables. The methodology combines nonparametric techniques for flexibility with parametric
components for interpretability, using instrumental variables to reduce bias. Monte Carlo simulations show the estimator’s robustness across
different levels of endogeneity and sample sizes. An empirical application with firm-level data from the Italian manufacturing sector incorporates
innovation as a binary variable to test the model’s practical value. By relaxing strict functional form assumptions, the model more accurately
reflects production processes. The contribution is to the econometrics of productivity and innovation, offering a flexible tool for analyzing causal
effects in complex, mixed-type settings.

E0418: Nonparametric estimation of smooth coefficients in fixed-effect panel data models

Presenter: Taining Wang, Capital University of Economics and Business, China

Co-authors: Feng Yao, Jun Cai

A kernel-based nonparametric estimator is proposed for a smooth coefficient panel data model with fixed effects. Without requiring a zero-sum of
fixed effects, an estimator is proposed that is easy to construct and computationally efficient. Eliminating the fixed effects through a local within
transformation, a local linear estimation is performed for the coefficient functions associated with time-varying variables. The intercept coefficient
function is further estimated, if present, through a difference of kernel-weighted averages. The estimator’s asymptotic properties are characterized
under a large-n and large-T framework. It is demonstrated that the estimator is not asymptotically equivalent to the standard kernel estimator that
ignores fixed effects. Through extensive simulation studies, the estimator’s encouraging numerical performance and computational advantages are
highlighted over existing kernel estimators in the literature. The empirical applicability is showcased by investigating a varying coefficient version
of environmental Kuznet curve through a panel of OECD countries.

E0706: Constancy testing in varying coefficient models

Presenter: Luis Antonio Arteaga Molina, Universidad de Cantabria, Spain

Co-authors: Juan Manuel Rodriguez-Poo

The aim is to propose a Gaussian process (GP) approach for constancy testing in varying coefficient models. This methodology leads to a general
unified framework of kernel-based tests having the following properties: (i) bootstrap tests are easy to implement in the presence of nuisance
parameters (they are simple quadratic forms, and there is no need to re-estimate the nuisance parameters in each bootstrap replication); and (ii)
the tests are valid under general conditions, including regularized estimators (e.g. Lasso) or parameters at the boundary of the parameter space.
Neyman-orthogonal kernels are used, and an asymptotic theory and a detailed local power analysis are developed. Monte Carlo experiments and a
real data application illustrate the sensitivity of tests to the dimension of covariates.

E0755: Estimation and inference of panel data models with a generalized factor structure

Presenter:  Juan Manuel Rodriguez-Poo, Universidad de Cantabria, Spain

Co-authors: Alexandra Soberon, Stefan Sperlich

The focus is on the identification, inference, and validation of a linear panel data model where the unobserved heterogeneity is controlled through
a nonparametric function. This general specification encompasses rather popular models such as the two-way fixed effects and the interactive fixed
effects. By applying a conditional mean independence assumption between unobserved heterogeneity and the covariates, consistent estimators of
the parameters of interest are provided at the optimal rate of convergence, for fixed and large 7. A consistent specification test is also provided
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for the crucial modeling assumption based on the methodology of conditional moment tests and nonparametric estimation techniques. Using
degenerate and nondegenerate theories of U-statistics, its convergence and asymptotic distribution under the null are shown, and that it diverges
under the alternative at a rate arbitrarily close to v/NT . Finite sample inference is based on bootstrap. Simulations reveal an excellent performance
of the methods, and an empirical application is conducted.

E0797: Nonlinear IPCA with instruments selection

Presenter: Qi Zhang, Southwestern University of Finance and Economics, China

Co-authors: Qiuhua Xu

The estimation and variable selection are studied in semi-parametric conditional factor models with a single-index structure. The model employs
the sieve method and singular value decomposition (SVD) for estimation and conducts variable selection on the characteristics variables. The
large-N asymptotic properties of the factor estimators and the large-NT asymptotic properties of the factor loadings and pricing error estimators are
established. The consistency and Oracle properties of the adaptive LASSO are also demonstrated in variable selection. Additionally, a weighted
bootstrap procedure is developed for testing whether the pricing errors are zero. Finally, an empirical study is conducted on the U.S. stock market,
presenting the predictive results and the selected characteristics variables.

EO166 Room 604 RECENT DEVELOPMENTS IN FINANCIAL STATISTICS Chair: Shih-Feng Huang

E0215: Investigate the dependence structure of dirty and clean cryptocurrencies with energy and green assets

Presenter: Po-Keng Cheng, National Taipei University, Taiwan

Co-authors: Shu-Han Hsu, Yiwen Yang

The growth of cryptocurrencies, which have high volatility, weak correlations with traditional assets, and high environmental impact, spurred inter-
est in their interaction with energy and green financial markets. The purpose is to innovatively use the Markov-switching generalized autoregressive
conditional heteroscedasticity model with dynamic conditional correlation to explore the regime-dependent return and volatility connectedness of
dirty and clean cryptocurrencies with energy and green financial assets. The empirical results indicate that cryptocurrencies can act as diversifiers,
hedges, and safe havens against different energy and green assets under various market conditions. The findings emphasize the importance of
promoting clean cryptocurrencies and integrating green finance principles while addressing contagion risks. Policymakers are urged to support
sustainable digital assets and raise environmental awareness to contribute to a more resilient financial ecosystem.

E0392: Al-based predictive system for bull-side put spread trading strategy using decision tree algorithm

Presenter: 'Wei-Jie Chang, VIS International School, Taiwan

Co-authors: ChiFang Chao, Ming-Hua Hsieh, Hsiu-Yuan Liang

Options trading has garnered significant attention from both investors and academics due to its flexible and strategic nature. The aim is to enhance
the performance of a bull-side put spread options trading strategy by leveraging machine learning techniques. The approach integrates raw data
attributes, implied volatility metrics, and technical indicators into predictive models to forecast the profitability of trades. The effectiveness of
the decision tree algorithm and the logistic classification model is compared within this framework. The findings reveal that while the logistic
classification model achieves a higher cumulative payoff at the cost of executing less reliable trades, the decision tree algorithm demonstrates
superior precision, making it more effective in identifying profitable trades. Future research could further refine predictive accuracy by exploring
advanced machine learning algorithms and extending their application to a broader range of options strategies.

E0467: The carbon policy paradox: Divergent impacts of short-term vs. long-term policies

Presenter:  Shih-Kuei Lin, National Chengchi University, Taiwan

The impact of the EU Emission Trading Scheme (EU ETS) policies on the oil market is investigated. Using a novel term structure model of oil
and carbon futures, factors specific to carbon markets are filtered out, and links to short-term and long-term carbon policies are established. A
horizon analysis of the carbon policies’ impacts on oil supply and demand dynamics uncovers a "carbon policy paradox”: While short-term carbon
policies intend to curb fossil fuel use through temporary carbon market intervention, they inadvertently lead to unintended consequences, including
increased oil supply and consumption. In contrast, long-term carbon policies that demonstrate the EU ETS’s commitment to decarbonization are
able to effectively reduce oil dependence. Findings highlight the divergent impacts of carbon policies on emission reduction targets, underscoring
the importance of policy horizon in achieving sustainable outcomes.

E0667: Estimation and testing for trending coefficient spatial panel data models

Presenter: Hsuan-Yu Chang, Chung-hua Institution for Economic Research, Taiwan

Spatial panel data models with time-varying coefficients are investigated. GMM-based estimators are first proposed using linear and quadratic
moments after removing individual effects via time differencing. A trend-based estimator is also developed, and simulations confirm its solid
finite-sample performance. As an application, the evolving air pollution spillover effects are examined across Chinese cities from 2015-2021.
Building on this, a nonparametric U-statistic test is introduced for detecting time variation in spatial coefficients, regression coefficients, and time
effects. The test accommodates various trend structures and is asymptotically normal under the null of parameter constancy.

E0356: Portfolio optimization via dynamic networks and vine copulas

Presenter:  Shih-Feng Huang, National Central University, Taiwan

Co-authors: Tzu-Hsin Chien

Applying vine copulas combined with network methods is explored for portfolio optimization. It eliminates inherent features such as autocorrela-
tion, conditional heteroscedasticity, and volatility clustering in each financial time series using the de-GARCH technique. The similarity matrix of
the multivariate de-GARCH series is then calculated to construct the global minimum spanning tree (MST), which helps identify suitable stocks
for the portfolio. Subsequently, the local MST (LMST) is built for the selected stocks, and various vine copulas are employed based on the LMST
to model the joint distribution of the selected stocks. This copula-network-based distribution is then used to set the weights of the selected stocks
in the portfolio. The empirical investigation involves the component stocks of the S&P 100 index from 2019 to 2023, using a rolling-window
framework. The numerical results demonstrate that the proposed method yields satisfactory cumulative returns compared to competitors.
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EO218 Room 606 APPLIED ENVIRONMENTAL ECONOMICS Chair: Stanley Iat-Meng Ko

E0727: Cognitive risks of climate change in the workforce: The impact of temperature and air quality

Presenter: Chon-Kit Ao, National Cheng Kung University, Taiwan

Previous studies have primarily focused on the adverse effects of temperature or air quality on physical health, but there has been limited research
on their impact on cognition. Moreover, few studies have simultaneously examined the effects of temperature and air quality on cognitive function.
This gap is addressed by employing a unique measure of cognition derived from the assessment of questionnaire quality completed by interviewers
in household surveys. By comparing the quality of questionnaires completed by the same interviewers and utilizing exogenous variations in
temperature and air quality on interview dates, it is found that higher temperatures negatively impact workers’ cognitive performance, as evidenced
by a decline in the quality of completed questionnaires. This negative effect is particularly pronounced in pre-scheduled interviews, which helps to
mitigate concerns related to avoidance behavior. Additionally, the analysis reveals that the duration of interviews is not correlated with temperature
or air quality in the context of an advanced economy.

E0302: Synthetic historical control for policy evaluation

Presenter:  Jui-Chung Yang, National Taiwan University, Taiwan

Co-authors: Yi-Ting Chen, Tzu-Ting Yang

A synthetic historical control method is proposed for policy evaluation without relying on cross-sectional untreated units. The approach builds
upon a semi-parametric time-series regression and adapts the conventional synthetic control method by replacing cross-sectional untreated units
with historical units. It is demonstrated that the proposed method is approximately unbiased for estimating the intervention effects. Additionally,
its effectiveness is shown through both simulation studies and real-world empirical applications. This method offers a valuable alternative for
estimating causal effects in scenarios where suitable cross-sectional control units are unavailable.

E0240: Optimal oil price regulations and monetary policy

Presenter: ' Ying Tung Chan, Beijing Normal University, China

In global energy markets, some countries fix their refined oil prices while others do not. Should central banks react to international oil price shocks
under these two policies? This question is addressed by constructing a dynamic stochastic general equilibrium model with refineries. Quadratic
welfare loss functions are derived to show that, while fixed refined oil prices can diminish the sensitivity of the welfare loss function to output and
crude oil price volatility, this does not guarantee higher overall welfare. It is shown that central banks should react to the oil price shocks only if the
refined oil price is fixed. Under a fixed refined oil price policy, central banks face a trade-off between stabilizing the general price level and crude
oil prices, a scenario different from flexible price models that can stabilize both the general price level and output simultaneously. Moreover, the
optimal refined oil price should be set to rise with the volatility of oil price shocks.

E0854: Natural disasters and firm selection: Heterogeneous effects of extreme rainfall events on manufacturing sectors in Japan
Presenter:  Jun Yoshida, Tohoku Gakuin University, Japan

Co-authors: Shinsuke Uchida, Katsuhito Nohara, Akira Hibiki

Many previous studies have investigated the economic impact of natural disasters such as floods, heavy rainfall, and typhoons. However, the findings
are mixed. Some report positive effects on economic growth, while others find negative impacts. Moreover, the duration of the damage varies, with
some disasters causing long-term disruption and others only short-term effects. The long-term effects of extreme rainfall are explored on shipment
values and the number of facilities in the manufacturing sector using city-level data from Japan and a staggered difference-in-differences approach.
The findings highlight the vulnerability of small-sized facilities, especially in areas with little prior flood experience. These facilities tend to lack
both preparedness and the knowledge necessary to mitigate damage caused by extreme weather. In contrast, large-sized facilities often implement
disaster countermeasures proactively, regardless of previous flood experience. They may also share mitigation strategies across their locations in
different areas. These results suggest that public policy should focus on encouraging small-sized facilities to adopt disaster preparedness measures
before a disaster occurs. In particular, it is crucial to provide facilities in infrequently flooded cities with cost-effective access to the lessons learned
from those in frequently affected areas. Such policies can help build resilience against future climate-related risks.

E0839: Unveiling the dynamics of climate change effects on US corn yields: A novel approach for measuring adaptation

Presenter: Stanley Iat-Meng Ko, Tohoku University, Japan

Co-authors: Akira Hibiki, Yi-Chun Ko, Shinsuke Uchida

The purpose is to employ a unique approach to assess the effects of climate change on US corn yields, emphasizing short-term and long-term impacts
while quantifying adaptation. Leveraging a comprehensive dataset encompassing corn production and weather data, conventional assumptions
are challenged by introducing time and county-varying coefficients that reveal the dynamic nature of adaptation. Findings indicate that past
temperatures significantly shape farmers’ expectations, influencing their adaptive strategies. Specifically, a negative impact of hot temperatures
is identified, which diminishes in the presence of higher past temperatures, reflecting adaptation. The effects of a 2 C temperature increase are
simulated, uncovering substantial short-term negative impacts that attenuate over the long term. It not only advances understanding of climate
change adaptation in agriculture but offers valuable insights for policymakers addressing climate challenges in the agricultural sector.

EO040 Room 817 RECENT ADVANCES IN THE ANALYSIS OF COMPLEX DATA Chair: Shuyuan Wu

E0208: Inference on volatility using first exit time

Presenter:  'Wenhao Cui, Beihang University, China

A valid uniform inference theory is established for the spot variance process based on the first exit time. By leveraging the concept of the first exit
time, the proposed method achieves substantial efficiency gains by incorporating additional information from the observation times. Furthermore,
the developed inference procedure is valid for both fixed-k and large-k scenarios across the entire spot variance process. The proposed uniform
inferential theory can also accommodate the presence of discretization errors and market microstructure noise, significantly enhancing the empirical
applicability of the method. An empirically calibrated simulation study demonstrates the practical reliability of methods in the presence of pricing
errors. Through the simulation, it is found that the method delivers confidence bands with satisfactory coverage frequency while also exhibiting
narrower widths. Additionally, an empirical application using high-frequency data illustrates the efficiency gains achieved by employing this
approach.

E0314: Adaptive decentralized federated learning for Byzantine robust optimization

Presenter: Shuyuan Wu, Shanghai University of Finance and Economics, China

Co-authors: Feifei Wang, Yuan Gao, Hansheng Wang

Byzantine failure is a critical issue in decentralized, federated learning (DFL), where a small fraction of clients may transmit incorrect information
to the whole network. Previous methods on this issue often require a sufficiently large number of normal neighboring clients or prior knowledge of
reliable clients, which reduces the practical applicability of DFL. To address these limitations, a novel adaptive DFL (aDFL) approach is developed
for Byzantine-robust estimation. The key idea is to adaptively adjust the learning rates of clients. By assigning lower rates to suspicious clients and
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larger rates to normal clients, aDFL mitigates the negative impact of Byzantine nodes on the global model in a fully adaptive way. The theory does
not put any stringent conditions at neighboring nodes and requires no prior knowledge. A rigorous convergence analysis is provided to guarantee the
oracle property of aDFL. Extensive numerical experiments demonstrate the superior performance of aDFL in comparison to several state-of-the-art
competitors.

E0677: Privacy protection and statistical efficiency trade-off for federated learning

Presenter: Haobo Qi, Beijing Normal University, China

Federated learning is a novel framework for distributed learning, which aims to break isolated data islands as well as protect data privacy. To
further prevent privacy leakage by specially crafted attacks, differential privacy is often integrated. Although differential privacy effectively secures
sensitive information, it can reduce the statistical efficiency of the resulting estimators. This leads to a trade-off relationship between statistical
efficiency and privacy protection. To theoretically understand this relationship, the classic linear regression model and a noise-adding federated
gradient descent algorithm are started with. Its numerical convergence properties and asymptotic properties are rigorously studied. This results
in fruitful insights into the trade-off relationship between statistical efficiency and privacy protection. Guided by these theoretical understandings,
a Polyak-Ruppert type averaged estimator is further developed, which can achieve good statistical efficiency with guaranteed privacy protection.
Extensive simulation studies are presented to corroborate the theoretical results. Finally, the application of the proposed method is illustrated on an
enterprise community dataset.

E0907: Unified inference for predictive quantile threshold regressions

Presenter:  Xinling Xie, Southwestern University of Finance of Economics, China

The purpose is to test the presence of the episodic predictability of a persistent predictor in a predictive quantile regression model. The null limiting
distribution of the conventional Wald test for the predictability is shown to depend on the unknown nuisance parameters (i.e., the persistence degree
of the predictor and the quantile endogeneity). Thus, the inference for the regime-specific return predictability becomes infeasible. The robust
inference is achieved with the aid of the instrumental variable filtering technique, and the induced test statistic is asymptotically Chi-squared under
the null hypothesis, regardless of the persistence of the predictor and possible intercept shifts. In addition, it is shown to enjoy non-trivial asymptotic
power against a class of local alternatives. Monte Carlo simulations demonstrate the effectiveness and robustness of the newly proposed test. The
empirical application to the U.S. stock returns reveals the existence of episodic and heterogeneous predictability across various quantile levels.

EO232 Room 702 RECENT ADVANCES IN BAYESIAN MODELLING Chair: Ole Maneesoonthorn

E0349: Jump modeling with Dirichlet process mixture

Presenter:  Yuru Sun, Monash University, Australia

Co-authors: Ole Maneesoonthorn, Yong Song, Wei Wei

A Bayesian nonparametric method is proposed using a Dirichlet process mixture to model jumps. This new model encompasses existing parametric
jump specification but allows for extreme jumps to occur in either tail of the return distribution via an infinite mixture model. The flexibility in
the model specification allows for multi-modal jump size distribution. The robustness of the proposed model is investigated under different jump
intensity and size specifications under simulations, and comparisons about the model-driven option implied volatility smiles are provided. The
practical use of the model is verified with empirical data in jump detection, data-driven jump size density, and implied volatility smiles.

E0363: Consolidating dynamic shrinkage and selection with an application to exchange rate forecasting

Presenter: Zheng Fan, University of Melbourne, Australia

Co-authors: Worapree Ole Maneesoonthorn, Yong Song

A novel Bayesian methodology is proposed to consolidate dynamic sparsity and shrinkage into a unified, coherent framework. It combines
stochastic variable selection and dynamic shrinkage process in multiple Markov switching processes. The former serves as a dynamic sparsity
mechanism by zeroing the model parameters. The latter allows for model parameters to change flexibly or be stable for some time. The new
method achieves very flexible model dynamics that accommodate zero coefficients, graduation, and sudden structural change in a time-varying and
data-driven fashion. Simulation and an application for exchange rate forecasting show the usefulness of this new approach.

E0411: Tractable unified skew-t distribution and copula: Specification, inference and application

Presenter:  Lin Deng, University of Melbourne, Australia

Co-authors: Michael Stanley Smith, Ole Maneesoonthorn

The unified skew-t (UST) distribution is a promising generalization of the popular multivariate skew-t distribution proposed by a prior study. It
allows for greater flexibility in the asymmetry of the distribution and range of asymmetric dependence in its implied copula. However, estimation
is difficult because it suffers from parameter identification and computational hurdles, inhibiting its use for modeling data. A tractable variant of
the unified skew-t (TrUST) distribution and its implied copula are proposed. Some of the key properties of both are outlined, as is the Bayesian
methodology for their estimation that uses an extended likelihood of a numerically stable generative representation of the TrUST distribution.
The flexibility of both the TrUST distribution and its implied copula, along with the efficacy of the Bayesian inference, are first illustrated using
simulated data. An application of the TrUST distribution to Australian electricity prices demonstrates the advantages of its increased flexibility. An
application of the TrUST copula to high-frequency intraday equity returns shows it captures heterogeneity in asymmetric dependence over equity
pairs more accurately than the popular skew-t copula.

E1090: Conjugating variational inference for mixed logit models

Presenter: 'Weiben Zhang, University of Melbourne, Australia

Co-authors: Ruben Loaiza-Maya, Michael Stanley Smith, Ole Maneesoonthorn

Contemporary choice models often account for heterogeneous taste variation, resulting in models with many latent variables. Traditional Markov
chain Monte Carlo (MCMC) methods become impractical for models with large datasets or high-dimensional latent variables. For cases where
latent variables are easy to sample, such as the probit model, hybrid variational inference (HVI), which combines Monte Carlo sampling for latent
variables with a variational approximation for model parameters, offers a fast and accurate alternative. A conjugating variational inference (CVI)
method is introduced, designed for cases where sampling latent variables is challenging, such as in mixed logit models. CVI is applied to three
types of choice models with latent variables: the mixed multinomial logit (MMNL) model, the mixed nested logit (MixNL) model, and the mixed
bundle choice model. Using both simulated data and retail datasets, the computational speed and predictive accuracy of the proposed method are
compared against several benchmark approaches.

E0370: Bayesian projections of proportions with limited data: A subnational application to contraceptive supply shares

Presenter: Hannah Comiskey, Monash University, Australia

Co-authors: Worapree Ole Maneesoonthorn, David Frazier

Engaging the private sector in contraceptive method supply is critical for creating equitable, sustainable, and accessible healthcare systems. To
achieve this, it is essential to understand where women obtain their modern contraceptives. While national-level estimates provide valuable
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insights into overall trends in contraceptive supply, they often obscure significant variations within subnational regions. As more countries adopt
decentralized models for family planning services, reliable subnational data is essential for effective monitoring and decision-making. However, a
lack of reliable and regularly collected subnational data hampers progress. To bridge this gap, a novel approach is proposed that leverages latent
attributes in Demographic and Health Survey (DHS) data to produce Bayesian probabilistic projections of contraceptive method supply shares
(public vs. private) with limited data. The modeling framework is built on Bayesian hierarchical models. Using penalized splines to track supply
shares over time, the spatial nature of the data is leveraged, and a correlation structure is incorporated between recent supply share observations
at national and subnational levels. This framework contributes to the domain of subnational estimation of proportions in data-sparse settings,
outperforming comparable approaches. To the best of knowledge, it is the first model designed specifically to estimate contraceptive supply shares
at this administrative level.

EO0092 Room 703 BAYESIAN NONPARAMETRIC INFERENCE AND PREDICTION Chair: Marta Catalano

E0738: Empirical Bayes large-scale multiple testing for high-dimensional binary outcome data

Presenter:  Yu-Chien Bo Ning, Harvard T.H. Chan Public Health, United States

The purpose is to discuss a recent result on the multiple testing problem for sparse high-dimensional data with binary outcomes. A novel empirical
Bayes multiple testing procedures, based on a spike-and-slab posterior is introduced, and their performance in controlling the false discovery
rate (FDR) is evaluate. A surprising finding is that the procedure using the default conjugate prior (namely, the -value procedure) can be overly
conservative in estimating the FDR. To address this, two new procedures are introduced that both provide accurate FDR control. Sharp frequentist
theoretical results are established for these procedures, and numerical experiments are conducted to validate the theory in finite samples. To the best
of knowledge, this is the first work that obtains uniform FDR control results in multiple testing for high-dimensional data with binary outcomes
under the sparsity assumption.

E0686: Bayesian mixture modeling using a mixture of finite mixtures with normalized inverse Gaussian weights

Presenter: Fumiya Iwashige, Graduate School of Advanced Science and Engineering, Hiroshima University, Japan

In Bayesian inference for mixture models with an unknown number of components, a finite mixture model is usually employed that assumes
prior distributions for mixing weights and the number of components. This model is called a mixture of finite mixtures (MFM). The focus is on
estimating the number of components. As a robust alternative to Dirichlet weights, a method based on a mixture of finite mixtures with normalized
inverse Gaussian weights is presented. The motivation is similar to the use of normalized inverse Gaussian processes instead of Dirichlet processes
for infinite mixture modeling. Introducing latent variables, the posterior computation is carried out using block Gibbs sampling without using the
reversible jump algorithm. The performance of the proposed method is illustrated through some numerical experiments and real data examples,
including clustering, density estimation, and community detection.

E0763: Dependent beta process in Bayesian factor analysis

Presenter:  Junyi Zhang, Bocconi University, Italy

Bayesian factor models are a popular tool for factor analysis. Current state-of-the-art Bayesian factor analysis approaches leverage the beta-
Bernoulli process prior to characterize the factors. This prior, however, ignores the diversity across multiple populations. A new framework based
on the dependent beta processes is presented, which allows the development of an innovative hierarchical modeling methodology for Bayesian
factor analysis. The distributional properties of the dependent beta process are discussed. Then, the dependent beta process fits into the celebrated
beta process factor analysis model and devises the MCMC posterior inference schemes. The usefulness of the hierarchical modeling methodology
is illustrated using a psychological assessment dataset.

E0785: Posterior concentration for Levy adaptive B-spline regression in Besov spaces

Presenter:  Jeunghun Oh, Seoul National University, Korea, South

Co-authors: Sewon Park, Jaeyong Lee

The Levy adaptive B-spline (LABS) regression model is studied - an implementation of LARK employing mixtures of B-spline kernels of varying
polynomial degrees. Since the model’s mean function is a linear combination of B-spline kernels, LABS flexibly captures local spatial features, in-
cluding jump discontinuities and sharp peaks, and can therefore represent functions lying in Besov spaces. Focusing on one-dimensional regression
with homoskedastic noise, Asymptotic guarantees are established when the true function lies in a Besov space of smoothness s > 0. Specifically,
it is proven that the LABS posterior contracts around the truth at a nearly optimal rate under the L? loss-optimal up to logarithmic factors, while
automatically adapting to unknown smoothness. This fills a gap in the literature, where rigorous posterior rates for fully Bayesian spline-kernel
methods on Besov classes have been scarce. Numerical experiments-comprising simulations on Besov-space test functions and an application to
real data-corroborate the theory and illustrate the practical utility of LABS.

E0340: Multivariate species sampling models

Presenter:  Igor Pruenster, Bocconi University, Italy

Co-authors: Beatrice Franzolini, Antonio Lijoi, Giovanni Rebaudo

Species sampling processes have long provided a fundamental framework for random discrete distributions and exchangeable sequences. However,
analyzing data from distinct yet related sources requires a broader notion of probabilistic invariance, with partial exchangeability as the natural
choice. Over the past two decades, numerous models for partially exchangeable data, known as dependent nonparametric priors, have emerged,
including hierarchical, nested, and additive processes. Despite their widespread use in statistics and machine learning, a unifying framework
remains elusive, leaving key questions about their learning mechanisms unanswered. This gap is filled by introducing multivariate species sampling
models, a general class of nonparametric priors encompassing most existing dependent nonparametric processes. These models are defined by a
partially exchangeable partition probability function, encoding the induced multivariate clustering structure. Their core distributional properties
and dependence structure are established, showing that borrowing of information across groups is entirely determined by shared ties. This provides
new insights into their learning mechanisms, including a principled explanation for the correlation structure observed in existing models. Beyond
offering a cohesive theoretical foundation, the approach serves as a constructive tool for developing new models and opens new research directions
aimed at capturing even richer dependence structures.

EO346 Room 709 MACHINE LEARNING, SPATIAL STATISTICS, AND TIME SERIES ANALYSIS Chair: Tso-Jung Yen

E0425: Deep generative models and functional data prediction

Presenter: 'Tso-Jung Yen, Academia Sinica, Taiwan

A novel prediction method is presented for functional data. This method aims to deliver prediction by using samples synthesized from deep gener-
ative models. This method addressed the dimension inconsistency problem by treating functional data as set data in which different observations
may have different sizes and lengths. This method is demonstrated by its application to solve problems involving real-world data.
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E0521: Comparative study of the effectiveness of feature extraction methods for thermal image recognition

Presenter:  Yi-Ting Hwang, National Taipei University, Taiwan

Co-authors: Yu-Chen Yi, Bor-Shing Lin

The development of artificial intelligence has expanded the applications of medical imaging. However, training artificial intelligence requires a
large amount of medical imaging. Methods to enhance the accuracy of image interpretation are explored, even with limited equipment and image
data. Thermal imaging is used as an example to explore three methods for extracting image features to identify nine poses. The first method is based
on the features of the image itself, complemented by principal component analysis (PCA) and independent component analysis (ICA) to extract
critical features. The second method employs spatial statistical models to characterize images using basis functions and considers the estimated
coefficients as features. The third method combines the features of the first two methods. Six classifiers systematically compare feature extraction
methods. Accuracy and F1 scores are used as the primary evaluation indicators of interpretative performance, and five-fold cross-validation is
employed to ensure the stability of the classification results. The research results indicate that using ICA to extract feature variables demonstrated
the best performance. Employing a spatial statistical model constructed with eight basis functions achieved optimal interpretation accuracy. Based
on combining the two feature extraction methods, the accuracy and F1 scores obtained from the six classifiers were all above 0.85.

E0543: The Kriging-correlation score for feature importance in high dimensional clustering

Presenter: Cheng-Han Chua, Tunghai University, Taiwan

A Kriging-correlation (KC) score is proposed to identify the most critical clustering features from high-dimensional datasets. The KC score ranks
feature importance through a three-stage procedure. In the first stage, an appropriate distance metric is learned from the data, and the original data
is projected into a two-dimensional space using the t-distributed stochastic neighbor embedding (t-SNE) method. The resulting 2D coordinates are
treated as essential clustering variables in the reduced space. In the second stage, each original feature is reconstructed from the reduced space
using the AutoFRK method. In the final stage, feature importance is assessed by measuring the dependence between each original feature and its
reconstructed version; the number of significant features is determined using MANOVA. The KC score is applied to four single-cell datasets, and
its performance is compared with the Laplacian score, a widely used unsupervised feature ranking method. The results demonstrate that the KC
score can identify a smaller set of features while achieving equal or better classification accuracy compared to the Laplacian score.

E0551: A generalized estimating equation approach to zero-modified responses with spatiotemporal dependence

Presenter: Hong-Ding Yang, National Chiayi University, Taiwan

A novel hurdle binomial model is proposed within the generalized estimating equations (GEE) framework to address both zero inflation and zero
deflation in count data exhibiting spatiotemporal correlation. By assuming the marginal distribution of the response variable follows a hurdle
binomial distribution, the approach accommodates deviations from conventional zero-modified models, particularly when the proportion of zeros
is low. GEE is employed for robust estimation of regression coefficients under unknown true distributions and iteratively updates the working
correlation matrix using a nonparametric technique. Variance estimates are approximated via a jackknife procedure, yielding efficient and reliable
inference. Simulation studies demonstrate the proposed method’s ability to handle complex spatiotemporal datasets with zero-adjustment features.
Comparative analyses against hurdle models estimated using alternative methods, evaluated by mean squared error, reveal the superior performance
of the approach.

E0683: Approximate maximum likelihood estimation for threshold jump processes

Presenter: Henghsiu Tsai, Academia Sinica, Taiwan

Co-authors: Milan Kumar Das

An approximate maximum likelihood estimation (AMLE) method is proposed for estimating parameters in a two-state threshold jump-diffusion
model. The presence of a threshold mechanism introduces additional complexity, especially when working with discretely sampled data. The
AMLE approach is developed to address these challenges by offering an efficient and practical framework for parameter estimation. The finite-
sample performance of the method is evaluated through simulation studies, and its real-world applicability is demonstrated using two financial time
series datasets.

EO159 Room 710 HIGH-DIMENSIONAL COVARIANCE MATRICES Chair: Miles Lopes

E0454: Principal component regression in high dimension

Presenter: Elad Romanov, Stanford, United States

Co-authors: Alden Green

Principal component regression (PCR) is a classical two-step approach to linear regression, where one first reduces the data dimension by projecting
onto its leading principal components and then performs ordinary least squares regression. PCR is studied in an asymptotic high-dimensional
regression setting, where the number of data points is proportional to the dimension. The main deliverables are asymptotically exact limiting
formulas for the estimation and prediction risks, which depend in a nuanced way on the eigenvalues of the population covariance, the alignment
between the population principal components and the true signal, and the number of selected components. A key challenge in the high-dimensional
regime is that the sample covariance matrix is an inconsistent estimate of its population counterpart, and thus, sample principal components may
fail to capture potential latent low-dimensional structure in the data. This point is demonstrated through several case studies, including that of a
spiked covariance matrix.

E0464: Tests of missing completely at random based on sample covariance matrices

Presenter: 'Thomas Berrett, University of Warwick, United Kingdom

Co-authors: Alberto Bordino

One of the most commonly encountered discrepancies between real data sets and models hypothesized in theoretical work is that of missing data.
When faced with incomplete data, the primary concern is to understand the relationship between the data-generating and missingness mechanisms.
In the ideal situation, these two sources of randomness are independent, a setting known as missing completely at random (MCAR), but this is
often too restrictive in practice. Tests of the MCAR hypothesis are considered, drawing connections with the matrix completion literature and
thus developing tests based on semidefinite programming. Methods are more widely applicable than existing methods, and in cases where existing
methods are applicable, strong empirical performance with comparable power is seen.

E0479: Tracy-Widom, Gaussian, and bootstrap: Approximations for leading eigenvalues in high-dimensional PCA

Presenter: Nina Doernemann, Aarhus University, Denmark

Co-authors: Miles Lopes

Under certain conditions, the largest eigenvalue of a sample covariance matrix undergoes a well-known phase transition when the sample size n
and data dimension p diverge proportionally. In the subcritical regime, this eigenvalue has fluctuations of order n~2/3 that can be approximated
by a Tracy-Widom distribution, while in the supercritical regime, it has fluctuations of order n~1/2 that can be approximated with a Gaussian
distribution. However, the statistical problem of determining which regime underlies a given dataset is far from resolved. A new testing framework
and procedure are developed to address this problem. In particular, it is demonstrated that the procedure has an asymptotically controlled level and
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that it is power-consistent for certain alternatives. Also, this testing procedure enables the design of a new bootstrap method for approximating the
distributions of functionals of the leading sample eigenvalues within the subcritical regime - which is the first such method that is supported by
theoretical guarantees.

E0791: Nonparametric bootstrap of high-dimensional sample covariance matrices

Presenter: Angelika Rohde, University of Freiburg, Germany

Co-authors: Holger Dette

A new ’(m,mp/n) out of (n, p) sampling-with-replacement bootstrap is introduced for eigenvalue statistics of high-dimensional sample covariance
matrices based on n independent p-dimensional random vectors. In the high-dimensional scenario p/n — ¢ € (0,), this fully nonparametric and
computationally tractable bootstrap is shown to consistently reproduce the empirical spectral measure if m/n — 0. If m? /n — 0, it approximates
correctly the distribution of linear spectral statistics. The crucial component is a suitably defined representative subpopulation condition, which
is shown to be verified in a large variety of situations. The proofs are conducted under minimal moment requirements and incorporate delicate
results on non-centered quadratic forms, combinatorial trace moments estimates as well as a conditional bootstrap martingale CLT which may be
of independent interest.

E0817: Concentration and moment inequalities for heavy-tailed random matrices

Presenter: Moritz Jirak, University of Vienna, Austria

Fuk-Nagaev and Rosenthal-type inequalities are proven for the sums of independent random matrices, focusing on the situation when the norms of
the matrices possess finite moments of only low orders. The bounds depend on the intrinsic dimensional characteristics, such as the effective rank,
as opposed to the dimension of the ambient space. The advantages of such results are illustrated in several applications, including new moment
inequalities for sample covariance matrices and the corresponding eigenvectors of heavy-tailed random vectors.

EO0219 Room 711 NON-EUCLIDEAN HIGH-DIMENSIONAL INFERENCE AND APPLICATIONS Chair: Maria Dolores Ruiz-Medina

E0331: A geometry-based highest density region estimator for manifold data

Presenter: Diego Bolon, Universite Libre de Bruxelles, Belgium

Co-authors: Rosa Crujeiras, Alberto Rodriguez-Casal

Highest-density regions (HDRs) are the subsets of the support where the density function of the data exceeds a given (and usually high) threshold.
Estimating the HDRs of a population from a data sample has multiple practical applications, like data clustering or the comparison of two (or
more) populations. A new geometry-based HDR estimator is introduced for manifold data. The new approach combines an underlying density
estimator with some prior geometric information on the true HDRs of the underlying population. The consistency and the convergence rate of the
new estimator are derived. Finally, the performance in practice of the new HDR estimator is illustrated with a real data example.

E0713: Extrinsic and intrinsic local linear regression from time correlated bivariate curve data

Presenter: Maria Dolores Ruiz-Medina, University of Granada, Spain

The purpose is to extend local linear regression to the context of bivariate curve data correlated in time. This problem is addressed by adopting a
weighted Frechet mean approach when the response and the regressors are evaluated in a separable Hilbert space. Hereafter, the results derived
are applied to extrinsic local linear Frechet regression from time-correlated bivariate curve data evaluated in a compact Riemannian manifold via
the time-varying tangent space under suitable geometrical, regularity, and probabilistic conditions. Alternatively, an intrinsic local linear curve
Frechet regression approach is adopted in the manifold under the same setting of conditions. This Frechet predictor involves nonlinear geodesic
weights. The optimality of this predictor, approximating the conditional curve Frechet mean, is also analyzed. In the simulation study undertaken,
a performance comparative study of the two proposed local linear curve predictors is achieved from finite curve samples in the manifold. A
bandwidth parameter analysis is carried out under different model scenarios. An application to functional prediction of the spherical coordinates of
the magnetic field vector from the time-varying geocentric latitude and longitude of the satellite NASA MAGSAT spacecraft is also addressed.

E0879: Testing uniformity on the sphere: From pairs to m-tuples

Presenter:  Alberto Fernandez de Marcos, Universidad Carlos III Madrid, Spain

Co-authors: Eduardo Garcia-Portugues

When uniformity on the sphere is tested, most classical tests employ a V-statistic of second-degree investigating the relation between pairwise
observations to detect deviations from uniformity. Two new classes of uniformity tests are proposed based on U- and V-statistics of arbitrary
degree m that capture the interaction between m-tuples of observations. It is proven that they extend the well-known Sobolev class of uniformity
tests, arising for m = 2. Through simulations, it is shown that tests with m > 2 lead to increases in power, compared to m = 2, for certain scenarios.
The computation of the new class of tests is shown to be manageable even for large m values, and closed-form circular test statistics are provided
that extend classical tests for m = 2. The asymptotic null distribution is studied for these m-tests, its usability in practice, and its asymptotic
behavior under local alternatives. Furthermore, the impact of m is investigated on the rotational invariance of the proposed test statistics, and a
modified construction is introduced that ensures this invariance for all m > 2, with closed expressions and known asymptotic distribution in the
circular case.

E0906: Kernel estimation in functional-circular regression models

Presenter: Andrea Meilan-Vila, Universidade da Coruna, Spain

Co-authors: Rosa Crujeiras, Mario Francisco-Fernandez

The aim is to consider a regression model featuring a circular response and a functional covariate. Within this setting, a Nadaraya-Watson-type
estimator is proposed and explored. Its asymptotic bias, variance, and distribution are derived, thereby providing a comprehensive theoretical
foundation. Furthermore, cross-validation methods are developed and assessed for bandwidth selection tailored to this framework. To evaluate the
estimators’ performance, a simulation study is conducted and its practical utility is illustrated using a real dataset consisting of daily temperature
curves.

E0901: Prediction balls for random forests with response in metric spaces

Presenter: Diego Serrano, Universidad Carlos III de Madrid, Spain

Co-authors: Eduardo Garcia-Portugues

Random forests have recently been generalized for variables taking values in a general metric space. The most relevant methods in this sense are
Frechet random forests and random forest weighted local constant Frechet regression (RFWLCFR). A new methodology to quantify the uncertainty
in the prediction of FRF/RFWLCEFR is proposed. The confidence regions are based on the out-of-bag errors obtained from a single forest training,
allowing the use of the entire dataset for both prediction and uncertainty estimation. This results in more precise and computationally efficient
estimations when compared to generic split-conformal approaches. Asymptotic coverage theory is presented in four different scenarios for the
type of coverage. The proposed prediction regions are illustrated through simulations using RFWLCFR in different metric spaces, including the
Euclidean space, unit sphere, unit hyperboloid, and the space of symmetric positive definite matrices. The methodology is also applied to create
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prediction regions for the estimated death location of sunspot groups.

EO123 Room 818 RECENT ADVANCES IN DATA DEPTH AND ITS COMPUTATION Chair: Pavlo Mozharovskyi

E0526: Exact computation of angular half-space depth

Presenter: Rainer Dyckerhoff, University of Cologne, Germany

Co-authors: Stanislav Nagy

Much recent research has focused on directional data, i.e., data on the unit sphere. The angular halfspace depth is a tool for nonparametric analysis
of directional data. This depth was proposed as early as 1987, but its widespread use has been hampered by significant computational problems.
An efficient algorithm is presented for the exact computation of the angular halfspace depth in arbitrary dimensions, which does not require the
data to be in a general position. The algorithm is based on a two-step projection scheme. In the first step, the data are repeatedly projected onto a
lower-dimensional sphere. Then, the data are projected from this low-dimensional sphere onto a linear space in which the usual half-space depth
is computed with respect to a signed measure. Compared to known algorithms, this new algorithm is significantly faster. However, the main
advantage of the proposed algorithm is that it is able to compute the depth of all data points in a sample (with respect to that sample) with the same
time complexity as the depth of a single point. Another important advantage of the algorithm is its good parallelizability.

E0725: Optimization on the d-sphere to approximate halfspace depth

Presenter:  Jeremy Guerin, LTCI, Telecom Paris, Institut Polytechnique de Paris, France

Co-authors: Pavlo Mozharovskyi, Yann Issartel, Sibsankar Singha

In a multivariate space, data depth is a statistical function that measures the centrality of a point with respect to a distribution or a data set. Thanks
to desirable properties of robustness and invariance, data depth functions are currently used in a variety of tasks as a generalization of quantiles
and ranks to higher dimensions and as an alternative to the distribution function, with Tukey’s halfspace depth being the seminal and yet most
studied in the literature. Nevertheless, its applications are impeded by the high complexity of exact algorithms (which is exponential with respect
to dimension) and lack of efficient approximation methods, in particular those delivering corresponding guarantees on the approximated value.
An algorithm is proposed that can efficiently compute the halfspace depth and derive the required statistical guarantees for the obtained depth
value. More precisely, once in a proper attraction basin, the value of the halfspace depth can be found as a solution to a quasi-convex optimization
problem. An iterative algorithm running over the surface of the unit hyper-sphere is proposed, which allows for derivation of the corresponding
guarantees on the empirical halfspace depth value.

E0726: Depth meets machine learning: Kernel mean embeddings in functional data analysis

Presenter:  Stanislav Nagy, Charles University, Czech Republic

Co-authors: George Wynne

Statistical depths are a toolbox of methods that introduce elements of nonparametric statistics to multivariate or more complex data. The h-depth
is a relatively simple yet well-performing common depth used in functional data analysis. It is shown that h-depth can be interpreted as a kernel
mean embedding, well known in statistical machine learning. This facilitates answers to several open questions regarding the statistical properties
of functional depths. It is shown that (i) h-depth is inherently a kernel-based method; (ii) several h-depths possess explicit expressions without
the need to estimate them using Monte Carlo procedures; (iii) under minimal assumptions, h-depths and their maximizers are uniformly strongly
consistent and asymptotically Gaussian; and (iv) several h-depths uniquely characterize probability distributions in separable Hilbert spaces. In
addition, a link is also provided between the depth and empirical characteristic function-based procedures for functional data.

E0573: k-hull depth: In between simplicial and half-space depth

Presenter: Erik Mendros, Charles University, Czech Republic

Co-authors: Stanislav Nagy

The purpose is to introduce the k-hull depth, a natural generalization of the celebrated (Liu) simplicial depth for multivariate data. The k-hull depth
of a point x € R? is defined as the probability that the convex hull of k independently sampled points from a given probability distribution covers
x. For varying values of k, one obtains a collection of k-hull depth functions with different properties. Both computational and theoretical aspects
of k-hull depths are discussed. It is shown that (i) the computation of the k-hull depth for any k in the plane can be performed with the same
complexity as for the standard simplicial depth, (ii) in a certain sense, the k-hull depths can be seen as “intermediate” between the simplicial depth
and the (Tukey) half-space depth, (iii) the k-hull depths satisty many plausible properties of the simplicial depth known from the literature, while
(iv) the induced notion of a multivariate median based on the k-hull depth is for certain values of k more robust than the standard simplicial median.

E0932: Abnormal component analysis

Presenter: Pavlo Mozharovskyi, LTCI, Telecom Paris, Institut Polytechnique de Paris, France

Co-authors: Romain Valla, Florence d Alche-Buc

At the crossroads of machine learning and data analysis, anomaly detection aims at identifying observations that exhibit abnormal behavior. Be
it measurement errors, disease development, severe weather, production quality default(s) (items) or failed equipment, financial frauds, or crisis
events, their on-time identification and isolation constitute an important task in almost any area of industry and science. While a substantial body
of literature is devoted to the detection of anomalies, little attention is paid to their explanation. This is the case mostly due to the intrinsically
non-supervised nature of the task and the non-robustness of the exploratory methods like principal component analysis (PCA). A new statistical tool
is introduced, dedicated to exploratory analysis of abnormal observations using data depth as a score. Abnormal component analysis (shortly ACA)
is a method that searches a low-dimensional data representation that best visualizes and explains anomalies. This low-dimensional representation
not only allows to distinguish groups of anomalies better than the methods of the state of the art, but as well provides a linear in variables and thus
easily interpretable explanation for anomalies.

EO200 Room 802 RECENT BIOSTATISTICAL METHODS Chair: Masao Ueki

E0480: Measuring multivariate regression association via spatial sign

Presenter:  Jia-Han Shih, National Sun Yat-sen University, Taiwan

Co-authors: Yi-Hau Chen

A regression association measure is proposed, aiming at the predictability of a multivariate outcome Y from a multivariate covariate X. Motivated
by existing measures, the usual Kendall’s tau is first generalized to measure the association between two random vectors. The predictability of
Y is then measured from X by the generalized multivariate Kendall’s tau between two independent replications, Y and Y’, from the conditional
distribution of Y given X. The proposed regression association measure can be expressed as the proportion of the variance of a function of Y
that can be explained by X, indicating that the measure has a direct interpretation in terms of predictability. Based on the measure, a conditional
regression association measure is further defined, which can be utilized to perform variable selection. Since the measure is constructed based on
two independent replications from the conditional distribution, a simple nonparametric estimation approach using the nearest neighbor is available.
Simulation studies are carried out to assess the performance of the proposed methods, and real data examples are analyzed for illustration.
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E0568: Variable selection in Cox model with partially observed covariates under missing at random

Presenter:  Ujjwal Das, Indian Institute of Management Udaipur, India

The focus is on the performances of several feature selection approaches in the Cox proportional hazards model with the covariates, which are
partially observed according to a missing at-random mechanism. Two multiple imputation methods are adopted: (i) Predictive mean matching
using the chained equations model and (ii) bootstrap-based nonparametric methods to impute missing observations. The standard approach to
combining analyses of imputed data sets commonly yields different sets of variables. The imputed data sets are stacked, and the integrated data is
analyzed. Five variable selection methods are considered. The first three methods are based on horizontal stacking of imputed datasets and identify
variables using: (a) Group LASSO, (b) group SCAD, and (c) group MCP, employing the corrected Akaike information criterion (AIC) to select the
penalizing parameter. The other two methods are based on vertical stacking of imputed datasets and select the predominant variables using some
likelihood ratio tests proposed in a recent study. The proposed methods are investigated numerically. Finally, the methods are illustrated on data
from a real-world oncology experiment.

E0611: Robust sparse reduced-rank regression for estimating treatment effects

Presenter: Kensuke Tanioka, Doshisha University, Japan

Co-authors: Ryoma Hieda, Shintaro Yuki, Hiroshi Yadohisa

To estimate treatment effects on multiple outcomes, a method based on robust, sparse, reduced-rank regression is proposed. The method is
designed to handle cases with highly correlated outcomes and the presence of outliers, which often degrade estimation accuracy. By decomposing
the treatment effect matrix into low-rank components and introducing sparse and robust constraints, the proposed method achieves stable and
interpretable estimation. This framework also allows subgroup identification through covariate selection via sparsity constraints. The simulations
show that the proposed method outperforms existing approaches in terms of mean squared error and rank correlation, particularly when treatment
effects lie in a low-dimensional subspace. For the application, the results are provided for real clinical trials. This approach contributes to the field
of personalized medicine by offering a robust and interpretable framework for heterogeneous treatment effect estimation across multiple outcomes.

E0673: A Bayesian doubly robust estimation using entropic tilting method

Presenter:  Shunichiro Orihara, Tokyo Medical University, Japan

Co-authors: Tomotaka Momozaki, Shonosuke Sugasawa

In observational studies, propensity score methods are of central interest for estimating causal effects while adjusting for confounding variables.
In particular, the doubly robust estimator has attracted considerable attention, as it provides a consistent estimator for causal effects when either
the propensity score model or the outcome model is correctly specified. Like other propensity score approaches, the doubly robust estimator
typically involves two-step estimation: first, estimating the propensity score and outcome models and then estimating the causal effects using the
estimated values. However, such two-step inference does not naturally align with the Bayesian framework, where inference is understood as the
updating of prior beliefs solely through the likelihood function. A novel Bayesian doubly robust estimation method is proposed using entropic
tilting techniques, which avoids the need for two-step estimation. Specifically, the doubly robust property is achieved by modifying the posterior
distribution through the imposition of certain moment conditions. As a result, the proposed procedure can be interpreted as a fully Bayesian
approach to doubly robust estimation. A methodological explanation of the double robustness properties of the proposed method is provided. Its
performance is also examined through simulation studies and real data applications, comparing it with other Bayesian approaches.

E0835: Analyzing bivariate survival data using pseudo-observations

Presenter: Sy Han Chiou, Southern Methodist University, United States

Co-authors: Chien-Lin Su, Feng-Chang Lin

Copula models have become increasingly popular in various fields as they provide effective tools for modeling correlated responses. In modeling
multivariate survival data, copula models offer flexibility by enabling users to specify both the marginal survival functions and the association
structure between them. A semiparametric transformation model is used to define the marginal survival functions, and a conditional Archimedean
copula is considered to address the associations among different types of survival times. To expedite computation, pseudo-observations for both
the marginal survival and association components are introduced, and inference is implemented using generalized estimating equation techniques.
Additionally, variable selection and goodness-of-fit tests are explored to aid in the selection of appropriate copula models. The effectiveness of the
proposed methods is demonstrated through extensive simulations.

EO064 Room 803 ADVANCEMENT OF NONPARAMETRIC STATISTICAL PROCEDURES Chair: Wen Zhou

E0169: Conformalized link prediction with FDR control

Presenter: Yuan Zhang, The Ohio State University, United States

Predicting multiple missing links in partially observed networks is vital across diverse fields. However, controlling the false discovery rate (FDR)
in such predictions is challenging due to complex dependencies among test statistics. A conformalized link prediction (c1p) method is introduced
based on the graphon model that effectively controls FDR, accommodates inhomogeneous missing patterns, and handles unknown missing mecha-
nisms. c1p constructs conformal p-values row-wise by leveraging the graphon model’s exchangeability property and employing a kernel smoothing
method to enhance link prediction. Utilizing e-values, it is demonstrated that the Benjamini-Hochberg (BH) procedure successfully controls FDR.
Compared to existing methods, c1p accommodates both binary and weighted networks, provides theoretical guarantees for FDR control, and does
not require knowledge of the missing mechanism. The advantages of clp are further validated through simulations and real data studies.

E0281: BELIEF in dependence

Presenter: Kai Zhang, University of North Carolina at Chapel Hill, United States

Co-authors: Xiao-Li Meng, Benjamin Brown

Two linearly uncorrelated binary variables must also be independent because non-linear dependence cannot manifest with only two possible states.
This inherent linearity is the atom of dependency constituting any complex form of relationship. Inspired by this observation, a framework called
binary expansion linear effect (BELIEF) is developed for understanding arbitrary relationships with a binary outcome. Models from the BELIEF
framework are easily interpretable because they describe the association of binary variables in the language of linear models, yielding convenient
theoretical insight and striking Gaussian parallels. With BELIEF, one may study generalized linear models (GLM) through transparent linear
models, providing insight into how the choice of link affects modeling. For example, setting a GLM interaction coefficient to zero does not
necessarily lead to the kind of no-interaction model assumption as understood under their linear model counterparts. Furthermore, for a binary
response, maximum likelihood estimation for GLMs paradoxically fails under complete separation when the data are most discriminative, whereas
BELIEF estimation automatically reveals the perfect predictor in the data that is responsible for complete separation. These phenomena are
explored, and related theoretical results are provided. Preliminary empirical demonstration of some theoretical results is also provided.
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E0590: Model-free inference for characterizing protein mutations through a coevolutionary lens

Presenter: Zhao Ren, University of Pittsburgh, United States

Co-authors: Wen Zhou, Fan Yang

Multiple sequence alignment (MSA) data play a crucial role in the study of protein mutations, with contact prediction being a notable application.
Existing methods are often model-based or algorithmic and typically do not incorporate statistical inference to quantify the uncertainty of the
prediction outcomes. A novel framework that transforms the task of contact prediction into a statistical testing problem is proposed. The approach is
motivated by the partial correlation for continuous random variables. With one-hot encoding of MSA data, a partial correlation graph is constructed
for multivariate categorical variables. In this framework, two connected nodes in the graph indicate that the corresponding positions on the
protein form a contact. A new spectrum-based test statistic is introduced to test whether two positions are partially correlated. Moreover, the new
framework enables the identification of amino acid combinations that contribute to the correlation within the identified contacts, an important but
largely unexplored aspect of protein mutations. Numerical experiments demonstrate that the proposed method is valid in terms of controlling Type I
errors and powerful in general. Real data applications on various protein families further validate the practical utility of the approach in coevolution
and mutation analysis.

E1103: Monoculture and social welfare of the algorithmic personalization market under competition

Presenter:  Xin Tong, University of Southern California, United States

Algorithmic personalization markets, where providers utilize algorithms to predict user types and personalize products or services, have become
increasingly prevalent in their daily lives. The adoption of more accurate algorithms holds the promise of improving social welfare through en-
hanced predictive accuracy. However, concerns have been raised about algorithmic monoculture, where all providers adopt the same algorithms.
The prevalence of a single algorithm can hinder social welfare due to the resulting homogeneity of available products or services. The aim is to
address the emergence of algorithmic monoculture from the perspective of providers’ behavior under competition in the algorithmic personalization
market. It is found that competition among providers could mitigate monoculture, thereby enhancing social welfare in the algorithmic personaliza-
tion market. By examining the impact of competition on algorithmic diversity, the contribution is to a deeper understanding of the dynamics within
algorithmic personalization markets and offers insights into strategies for promoting social welfare in these contexts.

EO116 Room 804 DIMENSIONALITY REDUCTION IN DATA ANALYSIS Chair: Shao-Hsuan Wang

E0225: Bayesian approach for structure selection in mixed-effects model with categorical responses

Presenter:  Chi-Hsiang Chu, National University of Kaohsiung, Taiwan

A Bayesian structure selection approach is proposed for mixed-effects models with a single categorical response variable. This type of data structure
frequently arises in medical studies, where mixed-effects models are commonly employed for analyzing categorical responses. Accurate and
efficient selection of significant explanatory variables is crucial in such analyses. To handle the categorical response, a multinomial probit model
is adopted by introducing appropriate latent variables. A row sparsity assumption is imposed on the coefficient matrix, as each row represents
the effect of one explanatory variable. To facilitate variable selection, an indicator-based Bayesian variable selection approach is utilized, and a
corresponding MCMC algorithm is developed to generate posterior samples for inference. The performance of the proposed method is demonstrated
through simulation studies and an application to a medical dataset.

E0254: Variable selection under proportional odds model with right-censored survival data

Presenter: Ming-Yueh Huang, Academia Sinica, Taiwan

The focus is on the proportional odds model for right-censored survival data. This model directly estimates survival probabilities and is particularly
useful when the assumptions underlying the widely used Cox proportional hazards model are violated. Rather than using the survival responses
directly, the induced counting processes are considered, which follow a logistic regression model at each time point and yield a simpler likelihood
function for estimation. This approach allows for the direct application of existing penalization methods such as LASSO, Elastic-Net, adaptive
LASSO, and adaptive Elastic-Net to select relevant covariates without computing complex likelihood functions. To handle incomplete right-
censored data, the imputation method is adopted for induced counting processes proposed by a past study. After imputation, both the coefficients
and the relevant covariates are simultaneously estimated using a straightforward penalized weighted least squares criterion. Overall, the proposed
method significantly reduces the computational burden compared to existing estimation and variable selection procedures for the proportional odds
model with right-censored survival data.

E0266: Breaking the dimensionality barrier: Frechet sufficient dimension reduction for metric space-valued data

Presenter: Hsin-Hsiung Huang, University of Central Florida, United States

The rapid emergence of metric space-valued data, including probability distributions, gene expression profiles, and count responses, presents
unique challenges to traditional statistical methods, particularly in high-dimensional settings. An innovative Frechet sufficient dimension reduc-
tion (FSDR) method is introduced based on kernel distance covariance, designed to address these challenges. The method leverages kernel-based
transformations to map metric space-valued responses into feature spaces, enabling efficient dimension reduction while preserving essential data
structures. Compared to existing approaches, FSDR demonstrates computational efficiency, flexibility in handling non-Euclidean data, and robust-
ness in diverse applications. Through comprehensive theoretical guarantees, including convergence and consistency, and extensive evaluations on
both synthetic and real-world datasets, such as bike rental frequencies and carcinoma gene expression profiles, the proposed method consistently
outperforms traditional SDR techniques. By unifying metric-space data analysis with advanced dimensionality reduction, FSDR offers a powerful
framework for tackling the complexities of modern data challenges. Attendees gain insights into the methodology, its theoretical underpinnings,
and its practical applications in real-world scenarios.

E0419: Coordinate testing for general sufficient dimension reduction methods

Presenter: Shih-Hao Huang, National Central University, Taiwan

Co-authors: Kerby Shedden, Hsin-wen Chang

In modern data analysis, the number of covariates is often large, and the relationship between covariates and response is often complex. Parametric
regression risks model misspecification, while nonparametric regression suffers from the curse of dimensionality. Sufficient dimension reduction
(SDR) regression provides a flexible alternative, summarizing covariate effects through a few linear combinations without imposing a specific func-
tional form. While SDR methods have been extensively studied, coordinate testing, which assesses the contribution of a set of linear combinations
of covariates, has been largely overlooked. To address this gap, a novel method is proposed that transforms the coordinate testing problem into a
dimension testing problem by applying appropriate residualization. Since dimension tests are well-established, this method allows practitioners to
leverage existing inference tools within the SDR framework.

E0470: Essential economic features for European Union carbon allowance future prediction

Presenter: Shuen-Lin Jeng, National Cheng Kung Univeraity, Taiwan

The selection and construction of many economic features are investigated to assess their strength of predictability on the European Union carbon
allowance (EUA) future price. The economic features were constructed from a group of carefully selected energy and macroeconomic indicators,
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including clean energy, crude oil futures, natural gas futures, coal futures, power futures, STOXX 600, and Europe’s leading country stock index,
with their technical extensions. The essential features are established by discovering those with the most significant influence on EUA price by
comparing the results from several machine learning and statistical models, such as LASSO, AdaBoost, XGBoost, LSTM, MARS, and random
forests. An empirical analysis was carried out on the selected features between January 1, 2023, and March 31, 2024. The identified essential
economic features will produce significant benefits not only to the carbon-trading corporations or investors in building portfolios and trading
strategies but also to the government authorities in formulating effective regulations that could achieve carbon reduction within their targeted time
frame.

EO069 Room 811 RECENT ADVANCES AND DEVELOPMENT IN STATISTICAL MODELING Chair: Li-Hsien Sun

E0216: A Bayesian multivariate Student-t degradation model for dependent log-increments

Presenter: I-Tang Yu, Tunghai University, Taiwan

Co-authors: Raf Loreto

The aim is to propose the use of the multivariate Student-t distribution to describe log-increments of degradation measures within an experimental
unit. This approach captures both the dependence between the log increments and the heavy-tailed behavior, which can be observed in real-
world data. Within the Bayesian analysis framework, an MCMC algorithm with the use of a Gibbs sampler is developed to estimate the model
parameters. Lifetime predictions are then made using the Monte Carlo method due to the lack of the additive property of the corresponding log-
Student-t distribution. To demonstrate the practical application of the model, two examples are analyzed. The results highlight the robustness of
the proposed model to assumption variations, which is confirmed through a simulation study.

E0313: Inference for dose response functions on dose intervals via semiparametric minimum variance weighting

Presenter: Zheng Zhang, Renmin University of China, China

Continuous treatments arise commonly in practice and have gained increasing attention in recent years, but the existing literature focuses mainly
on the population dose-response function (DRF). The aim is to estimate the dose-response function on treatment intervals (DRFTI) under the
unconfoundedness assumption. To address the challenges incurred by the high dimensional confounders, a flexible single-index model is considered
for the generalized propensity score (GPS), and the semiparametric efficiency bound is derived for the DRFTI under the parametric marginal
structural model. It is shown that the DRFTI can be identified through a weighted least square regression of the response on the treatment variable,
where the weights are a function of the GPS and the density function of the treatment variable. A robust estimator is proposed for the weights by
minimizing their variance subject to an increasing number of single-index moment restrictions. The root n consistency and asymptotic normality of
the proposed estimators for the DRFTI model are established. The estimator is shown to attain the semiparametric efficiency bound if the outcome
regression function is also single-indexed. A consistent variance estimator is also proposed without the need to estimate the influence function.
Monte Carlo simulations and a real data application demonstrate the practical value of the proposed method.

E0364: Changing point prediction under multi-objective genetic algorithm

Presenter: ChiFang Chao, National Chengchi University, Taiwan

Co-authors: Mu-En Wu, Ju-Fang Yen

Technical analysis is a widely used investment approach, with the Elliott wave principle being one of its most prominent models. However,
identifying Elliott waves in real-time remains challenging, as wave patterns often become clear only after market movements have already occurred.
However, accurately identifying these reversal points is complex. Traditional methods rely on various technical indicators to generate buy and sell
signals, yet they often lack a comprehensive quantitative framework. The integration of additional factors, such as overweighting mechanisms,
stop-loss strategies, and machine learning techniques, is explored to enhance the precision of reversal point identification and improve overall
returns. Using commonly applied technical indicators as feature labels, feature optimization is investigated for detecting trend reversals. The
approach leverages a genetic algorithm-based feature selection framework combined with a strategy backtesting module to iteratively refine and
evaluate profitability metrics. Experimental results from backtesting on the Taiwan stock market (2020-2022) indicate that the proposed method
achieved a performance increase of 214.28%.

E0442: Toward a unified ranking method for variable importance in regression models

Presenter: Tsung-Chi Cheng, National Chengchi University, Taiwan

Under various application analyses, evaluating the relative importance of individual explanatory variables in the regression model holds substantial
practical significance and meaningfulness. Among many measurements of relative importance proposed in the literature, no single method can
be universally regarded as the best. The dominance analysis (DA) framework assesses each variable’s contribution to model fit across all subset
models in a comprehensive and hierarchical manner. However, DA does not always yield a definitive ranking of variable importance. By applying
the Condorcet winner criterion to the results based on conditional dominance within the DA framework, simulation studies for both linear and
logistic regression models demonstrate an effective approach to ranking variable importance. This enhancement offers valuable improvements in
the practical application of relative importance measurement.

E0577: Change point detection using copula-based Markov chain models

Presenter: Li-Hsien Sun, National Central University, Taiwan

Co-authors: Ming-Hua Hsieh, Chi-Yang Chiu, Dong-Hua Kuo, Yu Kai Wang

The copula-based Markov chain models are considered for describing the sequential data with nonlinear features. In particular, the focus is on
the detection of structural change in the obtained data. The proposed problem is very important in real application such as finance, industry, and
biology. In order to tackle this issue, the Bayesian online algorithm is applied to the online change point detection. The performance of the proposed
methods is illustrated through the simulation studies and empirical studies. The obtained results are also compared with the offline method using
the maximum likelihood method.

EO053 Room 820 ADVANCES IN COMPUTATIONAL STATISTICS Chair: Cathy W-S Chen

E0508: Bootstrap-based forecasting in quantile autoregression

Presenter:  Silvia Novo, Universidad Carlos III de Madrid, Spain

Co-authors: Cesar Sanchez-Sellero

Novel approaches are introduced for constructing prediction intervals within quantile autoregression models, applicable both in the homoscedastic
case and in more general settings. The methodology relies on quantile estimation, the use of multiplier bootstrap techniques to capture the variability
in coefficient estimation, and the generation of bootstrap-based forecasts. Theoretical consistency of the proposed procedures is established. A
simulation study and an empirical application are included to assess the performance of the methods in finite samples and to benchmark them
against existing alternatives in the literature.
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E0675: Variational inference for hierarchical models with conditional scale and skewness corrections

Presenter: David Nott, National University of Singapore, Singapore

Co-authors: Lucas Kock, Siew Li Linda Tan, Bansal Prateek

Gaussian variational approximations are used for summarizing posterior distributions in Bayesian models, especially in high-dimensional settings.
However, a drawback of such approximations is the inability to capture skewness or more complex features of the posterior. Recent work suggests
applying skewness corrections to existing Gaussian or other symmetric approximations to address this limitation. Incorporating the skewness
correction into the definition of an approximating variational family is proposed. Approximating the posterior for hierarchical models, which
involve both global and local parameters, is considered. A baseline variational approximation is defined as the product of a Gaussian marginal
posterior for global parameters and a Gaussian conditional posterior for local parameters given the global ones. Skewness corrections are then
considered. The adjustment of the conditional posterior term for local variables is adaptive to the global parameter value. Optimization of baseline
variational parameters is performed jointly with the skewness correction. The approach allows the location, scale, and skewness to be captured
separately without using additional parameters for skewness adjustments. The proposed method substantially improves accuracy for only a modest
increase in computational cost compared to state-of-the-art Gaussian approximations. Good performance is demonstrated in generalized linear
mixed models and multinomial logit discrete choice models.

E0985: Image generator for tabular data based on non-Euclidean metrics for CNN-based classification

Presenter: Han-Ming Wu, National Chengchi University, Taiwan

Tabular data is widely used in statistical analysis and machine learning across fields like finance, biomedicine, and environmental sciences. How-
ever, traditional methods often struggle with high-dimensional and nonlinear feature relationships. Deep learning models, particularly convolutional
neural networks (CNNs), excel at automatic feature extraction but are typically designed for image inputs. To bridge this gap, the purpose is to
extend the image generator for tabular data (IGTD) framework, which transforms tabular data into images suitable for CNN-based classification.
While the original IGTD uses Euclidean distance, alternative non-Euclidean metrics are incorporated, including one minus correlation, Geodesic
distance, Jensen-Shannon distance, and Wasserstein distance, to better capture complex feature structures. A series of experiments on both sim-
ulated and real-world datasets systematically compare these distance metrics based on classification accuracy and the structural fidelity of the
generated images. Results show that non-Euclidean metrics significantly enhance CNN classification performance on tabular data by providing a
more accurate representation of feature relationships. This approach expands the utility of CNNs for structured, high-dimensional data, offering a
flexible and interpretable framework applicable across various scientific and industrial domains.

E0997: A study of Mallows model and its variants for rank aggregation

Presenter:  Chiu-Hsing Weng, National Chengchi University, Taiwan

The ranking is crucial in a wide range of areas. Rank aggregation is to provide a better ranking by combining information from multiple ranking
lists. The Mallows rank model is a popular model for rank aggregation. It is a distance-based model that assumes a central ranking, and the
probability of a particular ranking is inversely proportional to its distance to the central ranking. The Mallows rank model has been extended and
modified in many ways. The aim is to investigate some stability issues and provide measures against possible instability.

E1029: Efficient computation for latent class analysis with missing data

Presenter: Masahiro Kuroda, Okayama University of Science, Japan

Latent class analysis is a statistical method for clustering and classifying multivariate categorical data. It is widely applied in the social, behavioral,
and health sciences. In a latent class model, manifest variables are observed and are assumed to arise from an underlying unobserved latent variable.
The latent variable represents the hidden structure or groupings within the observed data. Latent class analysis is considered, where some of the
data for the manifest variable contains missing parts. The missing data mechanism is assumed to be completely missing at random (MCAR) for the
latent variable and missing at random (MAR) for the manifest variables. Thus, the presence of two distinct missing data mechanisms complicates
parameter estimation in the analysis. The aim is to propose an efficient estimation algorithm using a partial imputation technique for the latent class
analysis with such missing data. Numerical experiments demonstrate the computational efficiency of the proposed algorithm.

EC294 Room 605 FORECASTING APPLICATIONS Chair: Alla Petukhina

E1032: Correlation change detection for prediction in climate science

Presenter:  Zhaoyuan Li, The Chinese University of Hong Kong, Shenzhen, China

Co-authors: Josef Ludescher, Jie Gao

Reliable predictions of climate events remain a great challenge. The aim is to propose a new prediction method based on the correlation structure
of multiple climate time series. The strength of the cross-correlation between climate variables or between different regions changes constantly,
especially before and after some critical climate events, which is the basis for prediction by the proposed correlation change detection method.
Algorithmic and computational properties are discussed, and simulations are presented to support the conclusions. This new approach can improve
prediction and understanding of regional and global climate processes. It is applied to forecast Indian Ocean dipole events and La Nina episodes,
respectively.

E1249: Forecasting bilateral migration in the European Union by sex

Presenter: Arkadiusz Wisniowski, University of Manchester, United Kingdom

Bilateral international migration estimates and forecasts are needed to study population change, test existing and develop new theories on migration,
and inform planners and policymakers. Forecasts disaggregated by sex are available, but these typically rely on cohort-component methods and
independent or joint time series forecasting. We develop an approach to forecasting the *migration gender gap’, that is, the proportion of migration
of men being larger than migration of women, conditional on variables available in the Shared Socioeconomic Pathways (SSP) scenarios. We
produce forecasts jointly for all countries of the European Union, with measures of uncertainty.

E1262: Probabilistic electricity price forecasting for storage arbitrage and risk management in Eastern Europe

Presenter:  Alla Petukhina, ASE Bucharest, Romania

Co-authors: Daniel Traian Pele, Stefan Lessmann, Cosmin Octavian Cepoi, Alexandru-Victor Andrei

Probabilistic electricity price forecasting (PEPF) supports informed decision-making in liberalised power markets with growing renewable gen-
eration. We propose a framework using Distributional Random Forests (DRF) to estimate the joint distribution of day-ahead electricity prices
across Central and Eastern Europe, capturing temporal and cross-border dependencies. We assess the economic value of these forecasts through
scenario-based bidding strategies applied to energy storage systems. Results show that even simple strategies yield substantial gains when guided
by probabilistic forecasts. Based on the comparative performance of lithium-ion and pumped hydro storage, we provide recommendations for the
strategic planning and use of storage under forecast-driven operation.
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E1004: Selected applications of time series forecasting using quantile regression and fuzzy-probabilistic inference

Presenter: Tomas Tichy, VSB-TU Ostrava, Czech Republic

Co-authors: Michal Holcapek

Weighted quantiles are essential tools in statistical analysis and regression, particularly for time-series data and moving quantile functions. Tra-
ditionally, their computation has relied on linear programming methods, which, while effective, can be computationally intensive. An alternative
approach that utilizes the right derivatives of the associated piecewise linear function is introduced. The corresponding weighted quantile is derived
by minimizing this function. This alternative approach retains the precision and reliability of traditional techniques while simplifying the compu-
tation. Furthermore, this approach is combined with probabilistic fuzzy rules and inverse quantile fuzzy transforms to propose a framework for
estimating running quantiles and predictive modelling. The effectiveness of the method is demonstrated through both algorithmic implementation
and empirical analysis using various financial data. In the empirical experiment, we analyze superior forecasting performance compared to both tra-
ditional ARMA models and existing quantile autoregression (QAR) techniques. The forecasting evaluated using selected measures (MSE, MAE,
Pinball Loss, CRPS). We consider both synthetic and real-world datasets, including gold prices and Apple stock prices. The proposed method
shows great adaptability to trends and variability in time series.

E1031: Time series forecasting via weighted quantile approach with fuzzy-probabilistic inference systems

Presenter: Michal Holcapek, University of Ostrava, Czech Republic

Co-authors: Tomas Tichy, David Nedela, Nhung Cao, Radek Valasek, Nicolas Madrid

Quantile-based methods are increasingly applied in time series analysis for their ability to capture distributional characteristics and manage volatility
and heavy tails. Among these, weighted quantile techniques, such as kernel-based methods and the weighted Harrell-Davis estimator, offer
enhanced flexibility but remain underutilized in forecasting tasks. The purpose is to introduce a novel time series forecasting framework based on
a fuzzy-probabilistic inference system. The method is built on a system of IF-THEN rules, where antecedents are defined by fuzzy sets forming
a fuzzy partition of the time domain, and consequents are quantile functions representing the conditional distribution of time series values. These
quantile functions are estimated from historical data using a weighted quantile approach. The inference mechanism is produced as a weighted linear
combination of local quantile functions. Forecasting is carried out in two stages: (1) constructing the initial rule base from historical data and (2)
extending the rule base by generating future rules, where fuzzy sets naturally extend into future time points and quantile functions are forecasted via
autoregressive modeling of their dynamics. The same inference mechanism is used for both historical and forecasted data. The effectiveness of the
approach is demonstrated through empirical evaluation of real-world datasets, highlighting its interpretability and distribution-aware forecasting
capability.

EC355 Room 701 PANEL DATA Chair: Hyeyoung Maeng

E0924: Multiscale comparison of nonparametric trending coefficients in panel data models

Presenter: Marina Khismatullina, Erasmus University Rotterdam, Netherlands

Co-authors: Bernhard van der Sluis

The purpose is to introduce a novel multiscale testing framework for detecting and localizing slope heterogeneity in panel data models with time-
varying coefficients. Unlike traditional global tests, the proposed method not only allows for testing whether regression coefficient functions
are homogeneous across cross-sectional units but also identifies specific units and time intervals where these differences occur. The asymptotic
validity of the test is established under the general dependence structure. In order to do that, Gaussian strong approximation theory is used together
with recent anti-concentration results to construct simultaneous confidence statements over a set of time scales, thereby offering both global and
localized inference. Monte Carlo simulations confirm the robust finite sample performance of the method across diverse designs.

E1005: Online break-detection for panel regression models

Presenter:  Charl Pretorius, North-West University, South Africa

Co-authors: Marie Huskova

The aim is to propose a CUSUM-type test procedure for monitoring sequential panel data to check for any changes in panel means. The limit
behavior of the procedure under suitable weak dependence conditions on the errors and regressors is presented. The results are extended to the case
where there exists strong cross-sectional dependence modeled by means of the common factor model. A self-normalized version of the procedure
is also proposed, which is convenient from a practical perspective particularly to avoid the estimation of long-run variances. The theoretical results
are supported by a simulation study that indicates that the procedure works well in the case of small to moderate sample sizes. An illustrative
application is presented.

E1169: Evidence on the functional interaction of age distribution and long-term economic growth

Presenter: Samuel Rauhala, University of Turku, Finland

Classical growth models emphasize technological progress and aggregate population growth as key drivers of long-term economic performance.
However, these models often overlook the heterogeneity within populations, particularly the role of age structure. The purpose is to investigate
the relationship between age distribution and long-term economic growth (over 10 to 20 years) in a multi-country panel dataset using a functional
data analysis approach. Results underscore the importance of demographic composition in shaping macroeconomic trajectories and inform policy
debates on aging populations and labor force dynamics.

E1217: How to improve outliers detection in panel data

Presenter:  Anabela Rocha, University of Aveiro, Portugal

Co-authors: M Cristina Miranda, Manuela Souto de Miranda

Panel data is the framework of many econometric studies. However, real-world data sets often include atypical values far away from the main
pattern suggested by the majority of the data. Traditional methods for parameter estimation, such as least squares, can be seriously affected by
violation of the model assumptions, producing unreliable estimates. The focus is on adapting recent techniques of cellwise and case-wise outlier
detection to panel data, presenting a robust estimate applied to a random effects model. It consists of a modified version of the feasible generalized
least squares estimate that incorporates robust choices in the sequential estimation process. The performance of the new robust proposal is presented
with a simulation study and also evaluated with a real-world panel data set.

E1277: A new methodology for estimating panel data models with complex spatial and temporal dependencies

Presenter: Martin Konopasek, University of Economics and Business, Prague, Czech Republic

The relationships between macroeconomic variables distributed over time and space can be highly complex. Therefore, when conducting empirical
analysis, it is important to account for as many relevant characteristics of the examined variables as possible. The aim is to introduce a new
dynamic panel regression model along with a corresponding estimation procedure to obtain consistent parameter estimates. The proposed model
incorporates various features expected within macro-economic relationships, including spatial and temporal dynamics, spatially heterogeneous
responses, heteroskedasticity, and random response parameters, while also accounting for endogenous regressors within a single framework.
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EC359 Room 705 APPLIED ECONOMETRICS II Chair: Tak Kuen Siu

E0265: Mentorship and teacher job satisfaction: An econometric meta-analysis using TALIS 2018 data

Presenter: Mike Smet, KU Leuven, Belgium

The purpose is to fill a gap by concurrently assessing the effects of receiving and providing mentorship on teacher job satisfaction using a large-
scale TALIS 2018 dataset comprising 123,299 teachers nested in 8,848 schools across 54 regions. While previous research has primarily focused
on the benefits of having a mentor, the dual role of being a mentor has received little attention. Robust regression models are employed with school
fixed effects and control for teacher demographics, professional development, and other relevant factors. To account for regional heterogeneity,
a meta-analytic framework is further implemented, estimating effect sizes separately by region and aggregating them using both random and
fixed effects methods. Results indicate that having a mentor is associated with a positive and statistically significant effect on job satisfaction
(overall coefficient = 0.14, I = 0%), suggesting a robust, uniform benefit across regions. Conversely, providing mentorship yields a similarly
positive association (overall coefficient = 0.15) but with moderate heterogeneity (I = 33.6%), highlighting context-specific variations. Robustness
checks and heterogeneity tests (Cochran’s Q, tau-squared, and H-squared) support these findings. Novel econometric evidence is provided that
both dimensions of mentorship can enhance teacher well-being and retention, offering valuable insights for policy design and future research on
educational workforce dynamics.

E0294: Human capital spillovers and the external returns to education

Presenter: Hugo Reis, Banco de Portugal and Catolica Lisbon, Portugal

Co-authors: Pedro Portugal, Paulo Guimaraes, Ana Rute Cardoso

A regression model is employed with spillover effects to show that the impact of peer quality on wages is quite large. A 10 percent increase is
estimated in peer quality, implying a 2.1 percent increase in an individual’s wage. In addition, the external returns to education are estimated using
a novel identification strategy, which is strictly based on the peer effect channel, netting out the role of homophily and labor market sorting. It is
shown that a one-year increase in the co-workers’ education leads to a 0.58 percent increase in wages. Both effects are also shown to fade smoothly
over time.

E1050: Which burden, housework/child care or market labor, affects women’s employment decisions

Presenter: 'Tomoe Naito, Seikei University, Japan

The aim is to examine the determinants of women’s employment separation in Japan, focusing on their work-life balance, their husbands’ time
allocation, and perceived burden in market labor and unpaid labor, for example, housework and childcare. Using data from the Japanese Panel
Survey of Consumers (from 1993 to 2020) and analyzing it using the fixed-effects model with lagged independent variables, the analysis responds
to the structural shift since the 1990s toward dual-earner households, where many women are employed as part-timers and continue to bear a
disproportionate share of unpaid labor. Results show that increases in women’s time spent on unpaid labor significantly raise the likelihood of
unemployment, with faster behavioral responses compared to changes in market labor hours. In contrast, neither the husband’s time spent on
market work nor housework and childcare significantly affects the wife’s employment status. Women who report a higher subjective burden from
unpaid labor are less likely to exit employment, suggesting that labor force participation may alleviate the psychological strain associated with
domestic responsibilities. These findings underscore the persistent gender imbalance in unpaid labor and highlight the need for policy interventions
that support women’s work-life balance and promote more equitable household labor arrangements.

E1077: European consumer inflation expectations accuracy: The impact of learning and demographics

Presenter: Robert Anderson, Newcastle Univeristy, United Kingdom

Using a new dataset of consumer inflation expectations across 11 European countries, the focus is on whether the accuracy of these forecasts depends
upon both the demographic characteristics of the individual and whether the individual learns about inflation having been surveyed previously. The
analysis accounts for several estimation challenges resulting from the data: Attrition, individual forecast error correlations, and the non-standard
distribution of forecast errors. Having controlled for these issues, the results find strong evidence that demographic characteristics and learning
play a role in the forecasting processes of European consumers.

E0532: Is the pass-through of the central banks policy rate asymmetric: Evidence from Pakistan’s bank-level data

Presenter: Syed Zulgernain Hussain, University of Otago, New Zealand

A two-step non-linear autoregressive distributed lag (2SNARDL) method is used to test whether the central bank’s policy rate pass-through to retail
rates of commercial banks operating in Pakistan is symmetric or asymmetric. The effectiveness of monetary policy relies on the response of retail
rates to changes in the policy rate. Pakistan is of significant importance to other emerging and developing economies because of several key factors
that make it an important reference point. In the 2SNARDL used, an asymmetric long-run relationship is expressed between the retail rate and
the positive and negative cumulative partial sum processes of the policy rate. Short-run dynamics are estimated using an Error Correction Model
(ECM). The results reveal asymmetric adjustments in both the lending and deposit rates in the long run. All bank categories follow asymmetric
adjustments in lending rates. Banks completely adjust (pass-through) their lending rates when the central bank increases its policy rates. However,
banks do not adjust their lending rates completely following a decrease in the policy rate. Furthermore, findings underscore the heterogeneity
in monetary policy transmission across Pakistan’s banking system and emphasize the need for disaggregating the banking sector and for tailored
policy measures to enhance the effectiveness of monetary interventions.

EC310 Room 708 MULTIVARIATE STATISTICS Chair: Maria Brigida Ferraro

E0878: Laplace variational inference for Bayesian envelope models

Presenter: Seunghyeon Kim, Chonnam National University, Korea, South

Co-authors: Kwangmin Lee, Yeonhee Park

Envelope models achieve efficient estimation by employing dimension reduction in multivariate regression. However, traditional Markov chain
Monte Carlo (MCMC)-based Bayesian methods are computationally slow. A Laplace variational inference (LVI) approach is proposed for Bayesian
envelope models. The approach involves a novel reparameterization of the posterior distribution that enables direct computation of the second
derivative required by LVI. Theoretical results are provided, showing that the variational distribution derived via LVI asymptotically converges
to the distribution obtained by standard variational inference (VI). Extensive simulation studies and a real data analysis illustrate the superior
computational efficiency, estimation accuracy, and model selection performance of the proposed method compared to existing approaches.

E1192: Fuzzy clustering with L0 penalization for mixed-type data

Presenter: Maria Brigida Ferraro, Sapienza University of Rome, Italy

Co-authors: Marco Forti, Paolo Giordani, Andrea Nigri

A novel penalized fuzzy clustering method for mixed-type data is proposed. Building on the Fuzzy K-Prototypes (F K P) framework, it incorporates
an Ly-penalized membership matrix, promoting sparsity by selectively reducing active cluster assignments. This refinement improves interpretabil-
ity and clustering efficiency by minimizing noise and enforcing more distinct group structures. To handle mixed-type data, Euclidean distance is
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applied to numerical variables, while categorical variables are clustered using a similarity-based measure. The inclusion of Ly-penalization provides
a powerful tool for analyzing heterogeneous datasets. Its applications span diverse fields - including economics, social sciences, and biomedical
research - where uncovering meaningful patterns is crucial.

E1211: Semi-nonnegative matrix factorization for analyzing qualitative and quantitative data

Presenter: Hiroyasu Abe, Wakayama Medical University, Japan

Principal component analysis or factor analysis is unsuitable for mixed data, which includes both continuous and categorical variables, such that
factor loadings for categorical variables are often underestimated. While some methods attempt to address this, they lack a well-defined statistical
model and provide factor loadings that are hard to compare between continuous and categorical variables. Moreover, factors used in these methods
are mostly orthogonal and hence cannot flexibly capture the structure hidden behind data. A new matrix decomposition method was developed
for an exploratory analysis of such mixed-type data. The proposed method is based on statistical modeling in which normal and multinomial
distributions are assumed for quantitative and qualitative variables, respectively. This enables the avoidance of underestimation of categorical
variables and their interpretation in an accustomed manner with an odds ratio. In addition, the constraint on factor scores being nonnegative leads
to relative flexibility in feature extraction. A numerical example demonstrates that the proposed method is more suitable than the other related
methods for mixed data in terms of the root mean square error of factor loadings. Additionally, real clinical study data were used to demonstrate
that the proposed method provides two or more flexible factors, which was permitted to be similar to but partially different, in contrast to orthogonal
factors by existing methods.

E1166: Uncovering hidden mental health patterns via a dynamic mixture of latent trait analyzers

Presenter: Francesca Martella, La Sapienza University of Rome, Italy

Co-authors: Dalila Failli, Maria Francesca Marino

An extension of the mixture of latent trait analyzers (MLTA) model is proposed for clustering longitudinal data on mental health. In detail,
the focus is on a data set from SHARE (survey of health, aging, and retirement in Europe), composed of several indicators of mental health,
emotional well-being, cognitive function, and behavioral symptoms experienced over the past month by various individuals over four years.
Specifically, it is moved from a mixture of latent trait analyzers (MLTA) to a latent Markov model (LMM) framework with the aim to (i) enable
dynamic clustering of individuals based on their mental health status over time, allowing for time-varying cluster memberships; (ii) account for
possible unobserved factors related to psychological well-being. The proposed model can capture both time-constant and time-varying sources
of unobserved heterogeneity, which are typical in longitudinal data settings. For parameter estimation, the Baum-Welch algorithm is extended,
typically used with LMMs, to handle the presence of a multidimensional continuous latent trait. Since the model involves multidimensional
integrals that lack closed-form solutions, suitable approximation methods are required. The obtained results demonstrate the model’s effectiveness
in identifying latent states that clearly reflect an individual’s propensity for poor mental health. Further details and an in-depth discussion of the
empirical findings will be provided.

E1238: Multivariate generalized regression (GREG) estimation in small area estimation

Presenter: Samuel Manda, University of Pretoria, South Africa

In survey studies, data from various covariates with known population parameter values are frequently employed to enhance estimation methods.
A comprehensive set of auxiliary variables are utilized to explore a multivariate generalized regression (GREG) estimation approach for generating
small area estimates across multiple variables of interest. Specifically, the estimation of HIV indicators in South Africa is examined, which includes
the proportion of individuals living with HIV who are aware of their status, the proportion of HIV-positive individuals receiving antiretroviral
treatment, and the proportion of those on antiretroviral therapy who achieve viral suppression. This technique aims to improve the efficiency and
accuracy of population parameter estimates using surveys.

EC357 Room 812 MODEL AND VARIABLE SELECTION Chair: Christiana Charalambous

E0262: Distribution free model selection for longitudinal zero inflated count data with missing responses and covariates

Presenter:  Chung Wei Shen, National Chung Cheng University, Taiwan

Co-authors: Chun-Shu Chen

In many medical and social science studies, count responses with excess zeros are very common and often the primary outcome of interest. Such
count responses are usually generated under some clustered correlation structures due to longitudinal observations of subjects. To model such
longitudinal count data with excess zeros, the zero-inflated binomial (ZIB) models for bounded outcomes and the zero-inflated negative binomial
(ZINB) and zero-inflated Poisson (ZIP) models for unbounded outcomes are all popular methods. To alleviate the effects of deviations from model
assumptions, a semiparametric weighted generalized estimating equations has been proposed to estimate model parameters when data are subject
to missingness. Important covariates are further explored for the response variable. Without assumptions on the data distribution, a model selection
criterion based on the expected weighted quadratic loss is proposed to select an appropriate subset of covariates, especially when count responses
have excess zeros and data are subject to non-monotone missingness in both responses and covariates. To understand the selection effects of the
percentages of excess zeros and missingness, various scenarios are designed for covariate selection in the mean model via simulation studies, and
a real data example regarding the study of cardiovascular disease is also presented for illustration.

E0408: Computational strategies for regression model selection in the high-dimensional case

Presenter: Marios Demosthenous, Cyprus University of Technology, Cyprus

Co-authors: Cristian Gatu, Erricos Kontoghiorghes

Computational strategies for finding the best-subset regression models are proposed. The case of high-dimensional (HD) data, where the number
of variables exceeds the number of available observations, is considered. Within this context, a theoretical combinatorial solution is proposed. It
is based on a regression tree structure that generates all possible submodels in an optimal manner. The traversal of this regression tree corresponds
to an effective enumeration scheme of all possible unique combinations of variables up to a specified size. The size of each submodel should be
less than the number of available observations so that these submodels can be estimated numerically. An efficient branch-and-bound algorithm
adapted to the HD case finds the best submodels without generating the entire tree. The best submodels are determined according to selection
criteria from the AIC family. In order to further reduce the computational burden, an approximate version of the branch-and-bound strategy that
prunes non-optimal subtrees using a tolerance parameter is also proposed. The approximate algorithm finds models close to the best ones that are
bounded by the specified tolerance. It is shown that the relative error of the AIC criterion of the computed subset is bounded above by the chosen
tolerance parameter. Computational results and experiments on artificial datasets are presented and analyzed.

E0217: Variable selection in a joint model for Huntington’s disease data

Presenter: Rajan Shankar, University of Sydney, Australia

Co-authors: Tanya Garcia, Garth Tarr

Huntington’s disease is a neurodegenerative disease caused by a defective Huntingtin gene, with symptoms that progressively worsen and eventually
lead to a clinical diagnosis. Identifying the clinical and demographic factors that influence symptom severity and time-to-diagnosis is critical for
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understanding disease progression so that early intervention strategies can be timely implemented. A joint model is proposed to relate symptom
severity y and time-to-diagnosis x, conditional on clinical and demographic predictor variables z. However, it may be that certain predictor variables
are important for y but not for x and vice-versa, so regularisation techniques are used to select different sets of predictor variables for y and x. Since
X is a time-to-event variable, there is the added challenge that many of its values are right-censored due to individuals who did not develop the
disease during the study. Therefore, to fit the joint model, the expectation-maximization (EM) algorithm is applied to alternate between parameter
estimation and imputation of the right-censored values until convergence. The method is demonstrated on Huntington’s disease patient data,
showcasing how users can choose appropriate values for the regularization tuning parameters. It not only advances statistical methods for joint
modeling with censored data but also provides actionable insights into Huntington’s disease progression.

E0195: Data-adaptive automatic threshold calibration for stability selection

Presenter: Martin Huang, University of Sydney, Australia

Co-authors: Samuel Muller, Garth Tarr

Stability selection has become a popular method for enhancing the performance of variable selection algorithms owing to its false discovery
rate properties. However, attaining these favorable characteristics depends on properly specifying the stable threshold parameter, which can be
challenging at times. Arbitrary choices of this parameter can result in substantially different outcomes, as the variable selection probabilities are
dataset-dependent. In response to this challenge, a data-adaptive automatic threshold selection algorithm is proposed that streamlines stability
selection through the simplification of the threshold specification process.

E1074: Feature selection for high-dimensional, high-cardinality data in NFT valuation: A case study of Azuki

Presenter: Geun-Cheol Lee, Konkuk University, Korea, South

Co-authors: Hoon-Young Koo, Heejung Lee

Non-fungible tokens (NFTs), particularly profile picture (PFP) collections, are characterized by high-dimensional and high-cardinality feature
spaces. Datasets of PFP NFTs typically consist of around ten attributes, each with dozens of unique values, yielding potentially hundreds of
features for valuation models. The aim is to propose a feature selection procedure to incorporate both first- and second-order features into a
hedonic regression model. Including squared and interaction terms as second-order features can increase the number of independent variables up
to tens of thousands. Using features selected by the proposed procedure, a final regression model is developed for PFP NFT valuation. With real
transaction and attribute data from the Azuki PFP NFT collection, computational experiments are conducted to validate the performance of the
proposed model. Comparative experiments employ existing machine learning methods by training on a subset of data and evaluating explanatory
power on validation data. Findings demonstrate the efficacy of tailored feature selection strategies in managing high-dimensional, high-cardinality
data, providing insights for predictive valuation modeling in NFT markets.

EC278 Room 819 APPLIED STATISTICS Chair: Luke Keele

E0449: Dimensionality reduction in neural networks: A PCA-based approach for supervised learning

Presenter:  Elizabeth Chou, National Chengchi University, Taiwan

Siamese neural networks (SNNs) are widely used in tasks requiring similarity measurements, such as object detection, facial recognition, and
medical image analysis. By mapping high-dimensional features to lower-dimensional spaces, SNNs enhance the discriminative ability of features,
making them more effective for classification tasks. However, challenges such as high computational costs and overfitting remain significant. The
purpose is to explore the integration of principal component analysis (PCA) into neural network workflows to address these challenges. By applying
PCA for dimensionality reduction, the complexity of hidden layer features is reduced, enabling faster training, lower computational requirements,
and improved model interpretability. Experimental results demonstrate that combining PCA with neural networks enhances efficiency and accuracy,
offering a practical solution for large-scale applications in real-world scenarios.

E1138: Mutually-exciting point processes and topic modelling of honeypot computer terminal data

Presenter: Daniyar Ghani, Imperial College London, United Kingdom

Co-authors: Nick Heard, Francesco Sanna Passino

Topic modelling is combined with a mutually-exciting point process to analyze honeypot computer terminal data. Each terminal session is treated
as a sequence of text-based commands and assigned a latent topic representing the intent of a cyber-attacker. A natural approach to learning these
intents is to use a Dirichlet distribution topic model that groups similar sessions conditional only on the commands. An extension is proposed to
incorporate additional session metadata. Sessions are assumed to arrive over time according to a self-exciting and mutually-exciting multivariate
Hawkes process, so the occurrence of a session increases the likelihood of related sessions arriving soon after. Source Internet Protocol addresses
(IPs) are included as session labels to uncover further structure among threat actors. A flexible inference procedure using Markov chain Monte
Carlo is presented to learn the topics and point process parameters, verified for a range of simulation settings. Preliminary results on real-world
honeypot data reveal patterns where attacks continue over time under different source IPs but with the same intents, suggesting the presence of
threat actors using multiple IPs, or groups of coordinated attackers.

E1174: A flexible approach to geographically weighted modeling for count data

Presenter:  Vivian Yi-Ju Chen, National Chengchi University, Taiwan

Discrete count data frequently arise in spatial applications and often exhibit complex features, including overdispersion, underdispersion, and
zero inflation. In response, various geographically weighted count models (GW count models) have been proposed to simultaneously address
these data characteristics and capture spatially varying relationships in spatial count data. However, such techniques typically rely on specific
distributional assumptions and model formulations, which can lead to inconsistent interpretations or substantial computational burdens when fitting
and comparing multiple competing models. To address these challenges, a unified and flexible approach is proposed for spatial count data modeling
by extending the Poisson-Tweedie family within the geographically weighted regression (GWR) framework. This approach accommodates a wide
range of dispersion patterns and tail behaviors while allowing for locally varying relationships, thus avoiding the need for explicit model selection
among competing GW count models. The model specification is formally presented, and relevant modeling issues are discussed, followed by an
evaluation of its performance through simulations. Finally, the proposed method is applied to dengue data in Taiwan as an empirical illustration.

E1209: Contradictory conclusions in classification metrics: A study of paired design

Presenter: Kazuya Okada, Keio University, Japan

Co-authors: Kenichi Hayashi

The attempt is to quantify the impact of evaluation metric selection on conclusions about the performance of classification models and to provide
guidelines for more appropriate choices. In the evaluation of classification models, the choice of appropriate metrics is critical, especially in paired
design, where two models are assessed on the same dataset and directly compared. A notable challenge arises when the apparent superiority of
classification models reverses depending on the metric used. This phenomenon is explored from the perspective of statistical inference. First, the
necessary and sufficient conditions are established for the phenomenon to occur at the population level. Next, the sample size requirements are
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analyzed to detect the phenomenon using the asymptotic distribution of differences in evaluation metrics. The analysis further extends to multi-class
classification by applying generalized F scores. Key findings from numerical studies and their implications are presented.

E0500: Shape analysis of European beech leaves

Presenter:  Alejandro Pereira, Georg-August-Universitat Gottingen, Chile

Co-authors: Thomas Kneib

Statistical analysis of nonstandard data has become increasingly important in ecology and forestry, given the multimodal nature of the problems
arising in these fields. One area of particular interest in Botany is the use of shapes of leaves, petals, crowns, whole plants, and more to use as a
tool in their studies. A deeper understanding of the available tools of shape analysis for practitioners is then very important. A comparison study is
performed on the statistical analysis of shape and variability via elliptical Fourier analysis, Kendall’s landmarks shape space, and the elastic metric
approach. The aim is to compare the performance of the selected methods and their uncertainty quantification (UQ) properties. The methods are
illustrated by analyzing the shape of juvenile European beech (Fagus sylvatica) leaves obtained from a pot experiment conducted as a part of the
research training group "Enrichment of European beech forests with conifers: impacts of functional traits on ecosystem functioning (EnriCo)". In
the experiment, juvenile trees were grown under different mixture conditions as well as water and nitrogen level treatments. Further, the treatment
classification performance of the methods is studied.

EP351 Room 801 POSTER SESSION II Chair: Louisa Kontoghiorghes

E0430: Evaluating lifetime employment and productivity losses among patients with cervical spinal cord injury using claims data
Presenter:  'Wei-Ming Wang, Fu Jen Catholic University, Taiwan

Spinal cord injury is a severe traumatic event that leads to the loss of motor and sensory functions. In particular, cervical spinal cord injuries can
contribute to premature mortality and reduced overall productivity. However, existing analytical methods face challenges in accurately quantifying
employment duration and productivity loss when patients return to the workforce. The aim is to develop a novel approach for extrapolated survival
function, employment ratio, and salary. Ultilizing Taiwan’s claims data, life expectancy, employment duration, and productivity losses among
individuals with cervical spinal cord injuries will be estimated.

E0488: Hotspot detection and trend analysis of dengue fever in Taiwan

Presenter: Yi-Hung Kung, Fu Jen Catholic University, Taiwan

Dengue fever poses a persistent threat to public health in Taiwan. Seasonal outbreaks have become more frequent and severe, often triggered
by imported cases and exacerbated by factors such as climate change, urbanization, and increased human mobility. Despite efforts to control the
disease, challenges remain in accurately identifying transmission hotspots and predicting outbreak dynamics. The aim is to propose a framework for
hotspot detection and trend analysis, combining Kulldorffs likelihood ratio scan statistics with quasi-likelihood methods developed by a prior study,
to improve the detection of disease clusters under conditions of spatial confounding and zero-inflated data. By incorporating relevant environmental
and socio-economic covariates such as temperature, precipitation, urban density, and mobility, aiming to enhance the accuracy and flexibility of
cluster detection while uncovering key risk factors influencing dengue transmission. The proposed methodology not only advances statistical tools
for infectious disease mapping but also supports the development of localized early warning systems. This approach provides timely, data-driven
insights, enabling more effective allocation of resources and targeted interventions to mitigate future dengue outbreaks in Taiwan.

E0565: Advancing precision in survey estimates: A statistical framework for small area estimation using hierarchical models

Presenter: Ananya Sen, International Institute for Population Sciences, India

Large-scale household and health surveys are critical for informing policy decisions, yet their utility often diminishes at finer geographic or
demographic resolutions due to limited sample sizes and increased variability. A statistical framework is presented for small area estimation (SAE)
using hierarchical generalized linear models designed to produce more reliable estimates for sub-populations and small domains. The methodology
integrates classical survey sampling principles with modern model-based approaches, leveraging Bayesian and empirical Bayes techniques to
"borrow strength" across related areas. Covariate information from auxiliary sources is incorporated to improve estimation efficiency, while
uncertainty is quantified using both posterior variance and design-based diagnostics. The framework is implemented using R and Stata, and its
flexibility is demonstrated through simulations and real-world public health and demographic data examples. The contribution is to the growing
intersection of survey methodology and computational statistics, offering scalable solutions for improving local-level estimation. The proposed
approach holds relevance for statisticians, demographers, and policymakers seeking to enhance evidence-based decision-making under resource
and data constraints.

E1170: Effect of sample size on precision estimates in medical studies
Presenter:  Svitlana Shvydka, Slovak University of Technology in Bratislava, Slovakia
Co-authors: Maria Zdimalova

The challenge of determining a reasonable sample size in medical studies is addressed. The central aim is to consider the simulation approach for
evaluation of the confidence intervals (CIs) and precision (D) in samples based on empirical data (standard heart rate variability (HRV) indices
(pNN50, RMSSD, PSS) and Diabetes Dataset). Two bootstrap techniques are used: the bootstrap method, changing the group membership, and
the bag of little bootstraps. For the mean values, the precision is used to define the half-width of the CI as a fixed proportion of the mean (Cl/2=D
mean). Precision increases with sample size. However, the relative gain in precision decreases as the sample size increases. One of the reasonable
approaches might be to recommend not adding further elements to the sample if the increase in precision is small. Researchers need to understand
that they are trading off the precision of the estimates against the sample size of the definitive study when they decide to have an investigation with
a small sample size. Svitlana Shvydka is funded by the EU NextGenerationEU through the Recovery and Resilience Plan for Slovakia under the
project No. 09103-03-V01-00029. The work is partially supported by the grant VEGA 1/0036/23.

E1183: A generalized mean approach for distributed-PCA

Presenter: Zhi-Yu Jou, Academia Sinica, Taiwan

Co-authors: Su-Yun Huang, Hung Hung, Shinto Eguchi

Principal component analysis (PCA) is a fundamental technique for dimensionality reduction. With the rapid growth of data in both size and
complexity, distributed PCA (DPCA) has gained increasing attention. A key challenge in DPCA is how to efficiently compute and aggregate
results across multiple machines while preserving the statistical characteristics of the original dataset. A prior study proposed a communication-
efficient DPCA algorithm for estimating the leading rank-r eigenspace of the population covariance matrix. However, their method aggregates only
the leading eigenvectors without incorporating eigenvalue information, which may lead to suboptimal estimation accuracy. The aim is to propose
a novel DPCA algorithm that incorporates eigenvalue information to aggregate local results via the matrix beta-mean, which is referred to as
beta-DPCA. The proposal offers a flexible and robust aggregation method through the adjustable choice of beta values. Moreover, the beta-mean is
shown to be associated with the matrix beta-divergence, a subclass of the Bregman matrix divergence, which supports the robustness of beta-DPCA.
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EO0229 Room Virtual R0O1 LATENT VARIABLES FOR UNMEASURED CONFOUNDING IN CAUSAL INFERENCE Chair: Alexander Franks

E1248: Partial identification for spatiotemporal causal inference under unmeasured confounding

Presenter:  Jiaxi Wu, University of California, Santa Barbara, United States

Co-authors: Alexander Franks

Unmeasured confounding that varies over space and time can severely bias causal effect estimates from observational data. We introduce a unified
framework that allows partial and, in some cases, point identification of causal effects in the presence of spatiotemporal confounding. The approach
decomposes residual covariance into three latent components: unit-specific, time-invariant, and spatially invariant factors, treating the remaining
variation as noise. Closed-form bias bounds for the unit-specific component are indexed by interpretable R-squared-style sensitivity parameters
and become tighter under spatial exclusion restrictions or multi-resolution designs. Shared confounding across units is captured by low-rank factor
models, and partial interference assumptions further sharpen identification by anchoring the latent structure. Simulation studies demonstrate that the
proposed approach substantially reduces bias compared to spatial smoothing and double machine learning baselines, particularly when confounders
exhibit non-spatiotemporal variation. We illustrate the method in a case study of the effect of prenatal PM2.5 exposure on birthweight in California.
The estimated effect remains stable across a range of covariate adjustment sets, underscoring the method’s robustness to unmeasured confounding.

E1257: Partial identification and unmeasured confounding with multiple treatments and multiple outcomes

Presenter: Suyeon Kang, University of Central Florida, United States

Co-authors: Alexander Franks, Michelle Audirac, Danielle Braun, Joseph Antonelli

A framework is developed for partial identification of causal effects in settings with multiple treatments and multiple outcomes. We highlight several
advantages of jointly analyzing causal effects across multiple estimands under a "factor confounding assumption" where residual dependence
amongst treatments and outcomes is assumed to be driven by unmeasured confounding. In this setting, we show that joint partial identification
regions for multiple estimands can be more informative than considering partial identification for individual estimands one at a time. We additionally
show how assumptions related to the strength of confounding or the magnitude of plausible effect sizes for any one estimand can reduce the partial
identification regions for other estimands. As a special case of this result, we explore how negative control assumptions reduce partial identification
regions and discuss conditions under which point identification can be obtained. We develop novel computational approaches to finding partial
identification regions under a variety of these assumptions. Lastly, we demonstrate our approach in an analysis of the causal effects of multiple air
pollutants on several health outcomes in the United States using claims data from Medicare, where we find that some exposures have effects that
are robust to the presence of unmeasured confounding.

E1285: Handling missing responses and latent dependence with applications to language model evaluation

Presenter: David Arbour, Adobe Research, United States

Human annotations play a crucial role in evaluating the performance of GenAl models. Two common challenges in practice, however, are missing
annotations (the response variable of interest) and cluster dependence among human-Al interactions (e.g., questions asked by the same user may
be highly correlated). Reliable inference must address both these issues to achieve unbiased estimation and appropriately quantify uncertainty
when estimating average scores from human annotations. We analyze the doubly robust estimator, a widely used method in missing data analysis
and causal inference, applied to this setting and establish novel theoretical properties under cluster dependence. We further illustrate our findings
through simulations and a real-world conversation quality dataset. The theoretical and empirical results underscore the importance of incorporating
cluster dependence in missing response problems to perform valid statistical inference.

EO0261 Room 603 AT THE INTERSECTION OF STATISTICAL LEARNING AND MACHINE LEARNING (VIRTUAL) Chair: Yichen Cheng

E1034: Variational Bayesian semi-supervised keyword extraction

Presenter:  Yaofang Hu, The University of Alabama, United States

Co-authors: Yichen Cheng, Yusen Xia, Xinlei Wang

The expansion of textual data, stemming from various sources such as online product reviews and scholarly publications on scientific discoveries,
has created a demand for the extraction of succinct yet comprehensive information. As a result, in recent years, efforts have been spent in developing
novel methodologies for keyword extraction. Although many methods have been proposed to automatically extract keywords in the contexts of
both unsupervised and fully supervised learning, how to effectively use a partial list of keywords, such as author-specified keywords and Twitter
hashtags, remains an under-explored area. A novel variational Bayesian semi-supervised (VBSS) keyword extraction approach is proposed, built on
arecent Bayesian semi-supervised (BSS) technique that uses the information from a small set of known keywords to identify previously undetected
ones. The proposed VBSS method greatly enhances the computational efficiency of BSS via mean-field variational inference, coupled with data
augmentation, which brings closed-form solutions at each step of the optimization process. Further, the numerical results show that VBSS method
offers enhanced performance for long texts and improved control over false discovery rates when compared with a list of state-of-the-art keyword
extraction methods.

E1070: MisTIC: Missegmented transcript inference correction for improved spatial transcriptomics analysis

Presenter: Yuqiu Yang, UT Southwestern Medical Center, United States

Co-authors: Erica DePasquale, Yunguan Wang

Imaging-based spatial transcriptomics technologies such as 10X Xenium and MERSCOPE have revolutionized the ability to study gene expression
in the spatial context of tissues. However, their data analysis pipelines rely heavily on cell segmentation algorithms, which often produce imperfect
boundaries leading to transcript misassignment. This misassignment can significantly impact downstream analyses, including cell type identifica-
tion, differential expression analysis, and cell-cell communication. The aim is to present MisTIC (missegmented transcript inference correction), a
computational method designed to correct transcript misassignment errors resulting from imperfect cell segmentation. Through extensive simula-
tion studies, it is demonstrated that MisTIC successfully pinpoints misassigned transcripts from negative controls. Application to real Xenium and
MERSCOPE datasets reveals that MisTIC enhances the detection of cell type-specific markers and improves the resolution of cell-cell communi-
cation patterns. The method is computationally efficient and can be seamlessly integrated into existing spatial transcriptomics analysis pipelines.
MisTIC represents a significant advancement in addressing a critical limitation of imaging-based spatial transcriptomics technologies, enabling
more accurate biological insights from these powerful platforms.

E1258: Reconfiguration of global sourcing strategy in response to the us-china trade conflict

Presenter:  Yanqing Wang, Georgia State University, United States

Using classical regression and machine learning methods, it is studied how the US-China trade conflict affected US-listed firms’ global sourcing
strategies from 2014 to 2023, based on a unique US Customs dataset from FactSet. We identify three sourcing strategies: Stay in China, Increase in
China, and Withdraw from China. Among firms that withdrew, we distinguish between substantive reconfiguration (friend-shoring) and symbolic
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reconfiguration (springboarding). The trade conflict reduced the share of imports from China and increased sourcing from friend-shoring and
springboard countries. Random Forest models reveal non-linear effects: (a) an inverted U-shaped relationship between firm size and withdrawal
likelihood; (b) as profitability increases, firms move from withdrawal to staying and then to increasing presence in China; and (c) a U-shaped
relationship between tariff shock and withdrawal probability. For firms that withdrew, we find (a) an inverted U-shape between size and choice
of friend-shoring or springboarding; (b) an S-shaped link between profitability and reconfiguration type; and (c) a preference for springboarding
under smaller tarift shocks.

EO215 Room 604 DATA-DRIVEN DECISION-MAKING WITH REINFORCEMENT LEARNING Chair: Ran Chen

E0793: Contextual bandits for micro-randomized trials in mobile health

Presenter: Bibhas Chakraborty, Duke-NUS Medical School, National University of Singapore, Singapore

Mobile health (mHealth) interventions (e.g., motivational text messages or nudges to promote healthy behaviors) are becoming increasingly com-
mon in tandem with advances in mobile and wearable sensor technologies. An innovative trial design arising in mHealth is discussed, namely,
the micro-randomized trial (MRT) that involves sequential, within-person randomization over many instances. The basic MRT design can be fur-
ther improved to make it adaptive, thereby enabling it to learn from accumulated data as the trial progresses. This is appealing from an ethical
perspective since adaptive learning tends to make better interventions available to the trial participants. Adaptive learning in such trial designs
is often operationalized via contextual bandit algorithms. Specifically, the role of a particular algorithm called Thompson sampling in designing
adaptive MRTs is discussed. Theoretical as well as simulation results will be shown to validate the proposed approach. mHealth clinical trials will
be discussed as case studies.

E0807: Uncertainty assessment for reinforcement learning for health care in the era of AI

Presenter:  Junwei Lu, Harvard T.H. Chan School of Public Health, United States

Reinforcement learning has emerged as a key framework for clinical decision-making, yet challenges remain in handling dynamic contexts and
dependent outcomes. A novel statistical framework that enables both optimal decision-making and rigorous uncertainty assessment in RL is
presented, ensuring robust model evaluation. An efficient decision strategy with theoretical guarantees is introduced, and its effectiveness is
demonstrated in ranking large language models for medical applications. The critical need for multi-institutional clinical decision-making in
personalized medicine is addressed by proposing a multi-site Markov decision process that accommodates both shared and site-specific effects. The
federated policy optimization algorithm enhances communication efficiency while preserving privacy, offering practical solutions for real-world
healthcare settings such as sepsis management. Through theoretical insights and empirical validation, the importance of uncertainty assessment in
RL is highlighted for healthcare, bridging AI advancements with practical, data-driven medical decision-making.

E0950: Doubly high-dimensional contextual bandits: An interpretable model for joint assortment and pricing

Presenter: Ran Chen, Washington University in St. Louis, United States

Co-authors: Junhui Cai, Martin Wainwright, Linda Zhao

The rapid growth in data availability, the vast need for decision-making, and advancements in machine learning and statistics have made data-
driven decision-making possible and unprecedentedly important. In high-stake fields, such as business and healthcare, decision-makers face more
challenges: managing high dimensionality of data, balancing interpretability with performance, ensuring computational efficiency and statistical
accuracy, and adhering to domain-specific principles. These multifaceted challenges call for innovative approaches in modeling, methodology,
and theory. The focus is on doubly high-dimensional contextual bandits. The motivation is a real-world challenge: The joint assortment and
pricing problem faced by an industry-leading instant noodles company, where decisions need to be made about product offerings and their pricing
simultaneously. To address this problem, a novel model of doubly high-dimensional contextual bandits is proposed to capture this sequential
decision-making problem. An efficient algorithm is proposed for this interpretable yet flexible model. Their power is showcased through theoretical
guarantees, case studies, and simulation studies. Further discussions on personalized reinforcement learning may be presented.

EO347 Room 605 RECENT ADVANCES IN SPATIAL ECONOMETRICS AND STATISTICAL MODELING Chair: Myungjin Kim

E0478: Kansas tax cuts and business liquidity

Presenter:  Yong Chen, Oregon State University, United States

Co-authors: David Guo, Richard Acquah-Sarpong, Paul Lewin

The impact of the Kansas tax experiment is examined on establishment-level payment practices, as measured by the PayDex score. The analysis
focuses on the Kansas City Metropolitan Statistical Area (MSA), which spans both Kansas and Missouri, with its core comprising two adjacent
cities: Kansas City, Kansas, and Kansas City, Missouri, situated on opposite sides of the state boundary. This unique geographic setting provides a
natural comparison for assessing the tax policy’s effects. Using data from the National Establishment Time Series (NETS) database and a two-way
fixed effects model, it is found that the tax cuts initially improved timely payments among Kansas-based establishments, suggesting a temporary
alleviation of liquidity constraints. However, these effects were short-lived, dissipating shortly after the tax cuts were repealed in 2017. The
contribution is to the broader discourse on state-level tax policy by providing empirical insights into the transient nature of tax-induced financial
benefits at the firm level.

E0801: Approximate Bayesian classifier for high-dimensional data

Presenter:  Jieun Lee, Kyungpook National University, Korea, South

Co-authors: Myungjin Kim, Gyuhyeong Goh, Yongku Kim, Jieun Lee

The Bayes classifier provides a way of performing probabilistic classification using a posterior distribution of the outcome given predictors. When
there are many predictors, however, the need for estimating the high-dimensional covariance matrix, which yields prohibitively high computational
cost, makes its applicability limited. A naive Bayes classifier is a popular alternative for handling high-dimensional data since its assumption
on the conditional independence of features given class eases the burden associated with the high-dimensional covariance matrix. Despite its
computational efficiency, a naive Bayes classifier leads to poor statistical performance when the features are correlated, a case commonly observed
in real-world data. To address such an issue, a new Bayesian classifier is proposed, called the approximate Bayesian classifier. The method
is based on the Vecchia approximation that has played a crucial role in dimension reduction in recent Bayesian spatial modeling. To adapt the
Vecchia approach for spatial modeling into a classification framework, the concept of neighborhood is defined, which lies at the core of the
Vecchia approximation, using the relationship between the coefficients and the correlations under the normality assumption. The performance of
the proposed method is investigated via numerical studies.

E0976: Study on spatial semi-parametric generalized autoregressive conditional heteroskedasticity models

Presenter:  Jingru Mu, Kansas State University, United States

The aim is to present a new volatility model that allows several covariates to be associated with coefficients varying spatially in generalized
autoregressive conditional heteroskedasticity (SGARCH) models. This model studies volatility behaviors over space and explores the relationship
between some explanatory variables and the volatility at each location. A two-stage quasi-likelihood maximization via BPST is developed to
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estimate the model over a complicated domain. The asymptotic normality of constant estimators and the consistency of estimators for functional
coefficients are provided in this work. Both simulation studies and real-data applications are conducted to demonstrate the performance of the
approach.

EO155 Room 606 RECENT ADVANCES IN SPATIAL AND TEMPORAL DATA ANALYSIS Chair: Keisuke Yano

E0974: Estimation in network-linked high-dimensional multinomial probit models

Presenter:  Gourab Mukherjee, University of Southern California, United States

The multinomial probit model (MNP) is widely used for analyzing unordered categorical data. In a host of contemporary applications, cross-
sectional datasets are encountered with categorical responses and high-dimensional covariates. In the absence of repeated observations from the
respondents, MNP models in these applications are often equipped with additional network structures that leverage contiguity in the responses of
similar units. Pooling information across similar units through these network structures can provide significantly better inference in these data
scarcity problems. However, estimating the effects of sparse high-dimensional covariates in the presence of network linkages among the responses
is challenging. A penalized composite likelihood-based algorithm is developed that efficiently estimates the covariate effects. Decision theoretic
guarantees are provided on the operational characteristic of the proposed algorithm. The application of the proposed method is demonstrated in
spatial autocorrelation network structured MNP models. The performance of the proposed algorithm is compared on a wide range of simulation
experiments, and encouraging performance is obtained.

E1226: A trace approximation theorem for products of Toeplitz matrices and its applications

Presenter: Tetsuya Takabatake, The University of Osaka, Japan

The aim is to present recent progress on deriving precise approximation error bounds for the trace of products of Toeplitz matrices, where the
entries are defined through the Fourier transforms of the spectral density function of a stationary time series and its derivatives with respect to model
parameters. These results provide a theoretical foundation for developing asymptotically optimal estimation methods based on likelihood analysis
in both the time and frequency domains, applicable to general, possibly non-centered stationary Gaussian time series. It further demonstrates how
these bounds can be used to establish the asymptotic efficiency of the resulting estimators.

E1266: Challenges of spatial and temporal data analysis in natural science

Presenter: Keisuke Yano, The Institute of Statistical Mathematics, Japan

Recent progress of statistical and machine learning methodologies is presented to handle complex spatiotemporal data in natural science, including
seismology, geodesy, and plasma physics. Several difficulties and future research directions are discussed.

EO078 Room 817 RECENT ADVANCES IN CAUSAL INFERENCE AND CAUSAL MEDIATION ANALYSIS Chair: Yi Zhao

E0647: A Bayesian nonparametric approach to mediation and spillover effect with multiple mediators in cluster-randomized trials
Presenter: Fan Li, Yale University, United States

Cluster randomized trials (CRTs) with multiple unstructured mediators present methodological challenges for causal inference due to within-
cluster correlation, interference, and the complexity introduced by multiple mediators. Existing causal mediation methods often fall short in
simultaneously addressing these complexities, particularly in disentangling mediator-specific effects under interference that are central to studying
complex mechanisms. To address this gap, new causal estimands are proposed for spillover mediation effects that differentiate the roles of each
individual’s own mediator and the spillover effects resulting from interactions among individuals within the same cluster. Identification results are
established for each estimand and, to flexibly model the complex data structures inherent in CRTs, a new Bayesian nonparametric prior, the nested
dependent Dirichlet process, mixture-designed is developed for flexibly capture the outcome and mediator surfaces at different levels. Simulations
are conducted to evaluate the frequentist performance of the methods, compare them with a Bayesian parametric counterpart, and illustrate the new
methods in an analysis of a completed CRT.

E0649: Leveraging multi-study, multi-outcome data to improve efficiency of clinical trials for opioid use disorder

Presenter: Caleb Miles, Columbia University, United States

Co-authors: Amy Pitts, Rachael Ross, Soohyun Kim, Ngoc Duong, Oliver Hines

As data sources have become more plentiful and readily accessible, the practice of data fusion has become increasingly ubiquitous. However, when
the focus is on a causal effect on a particular outcome, a major limitation is that this outcome may not be available in all data sources. In fact,
different randomized experiments or observational studies of a common exposure will often focus on potentially related yet distinct outcomes. One
such example is the medication for opioid use disorder (MOUD) clinical trials network (CTN), which consists of several randomized trials of the
comparative effectiveness of different MOUDs with inconsistent quality of life measures across studies. The causally principled methodology is
developed for fusing data sets when multiple outcomes are observed across studies, which leverages mediators and outcomes of secondary interest
as informative proxies for the missing outcome of primary interest, thereby maximizing power and efficiency by making full use of the available
data. As this methodology relies on a key transportability assumption, methods are also developed to assess the degree of sensitivity to violations of
this assumption. This methodology is applied to data from the CTN trials to make improved causal inferences about the comparative effectiveness
of medications for opioid use disorder.

E0663: Causal inference with flexible covariate adjustment under rerandomization

Presenter: Bingkai Wang, University of Michigan, United States

Rerandomization is an effective treatment allocation procedure in randomized experiments. For estimating the average treatment effect, reran-
domization has been previously shown to improve the precision of the unadjusted and the linearly-adjusted estimators over simple randomization
without compromising consistency. However, it remains unclear whether such results apply more generally to the class of M-estimators, including
the g-computation formula with generalized linear regression and doubly robust methods, and more broadly, to efficient estimators with data-
adaptive machine learners. Using a super-population framework, the asymptotic theory is developed for a more general class of covariate-adjusted
estimators under rerandomization and its stratified extension. It is proven that the asymptotic linearity and the influence function remain identical
for any M-estimator under simple randomization and rerandomization, but rerandomization may lead to a non-Gaussian asymptotic distribution. It
is further explained, drawing examples from several common M-estimators, that asymptotic normality can be achieved if rerandomization variables
are appropriately adjusted for in the final estimator. These results are extended to stratified rerandomization. Finally, the asymptotic theory is stud-
ied for efficient estimators based on data-adaptive machine learners, and their efficiency optimality is proven under rerandomization and stratified
rerandomization.
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EO043 Room 701 RECENT DEVELOPMENT OF COMPLEX DATA ANALYSIS Chair: Anirvan Chakraborty

E1089: Multiple change-points for offline functional data: Estimation and testing

Presenter: Anirvan Chakraborty, IISER Kolkata, India

Co-authors: Sourav Chakrabarty, Shyamal Krishna De

Some novel procedures are presented for detecting the number, say K, of changepoints and their locations for offline functional data when K
is unknown as well as when lower/upper bounds are provided for it. These algorithms utilize an intriguing property of the maximum mean
discrepancy (MMD) metric between two distributions. This property is exploited to develop the algorithms using a binary splitting technique
to recursively partition the dataset into groups based on a weighted MMD measure. An exact permutation testing step is built-in to assess the
statistical significance of any detected changepoint in case K is unknown. When some lower/upper bound for K is provided, a merging step is
instead used to merge consecutive splits that are considered similar based on the weighted MMD measure. Theoretical investigations demonstrate
strong consistency of the estimated changepoints in both single and multiple changepoint situations. Moreover, the consistency of the permutation
test used is established for the at-most-one-changepoint (AMOC) setup. When specific information about K is available, the algorithm exhibits
a desirable order-preserving property. Extensive simulated and real data analyses demonstrate the superiority of the suggested algorithms for a
variety of structural changepoints compared to some of the existing techniques for functional data.

E1124: Asymptotics in high dimensional regression under dependence

Presenter: Samriddha Lahiry, National University of Singapore, Singapore

Over the past decade, a novel regime has emerged in supervised learning, wherein both the number of features p and the number of samples n
diverge with their ratio converging to a positive constant. The widespread adoption of this paradigm, also known as the proportional asymptotic
regime in statistical research, can, in part, be attributed to its precise asymptotic results, which demonstrate strong performance even on finite
samples. Moreover, this framework relaxes the need for stringent sparsity assumptions on the underlying signals, allowing for structured classes
of both dense and sparse signals. However, even in high-dimensional regression, existing techniques cannot be readily extended to accommodate
dependence structures, thereby posing non-trivial challenges. Two models of dependence are investigated, and precise asymptotic results are
derived for each.

E0318: Quantile processes and their applications in finite populations

Presenter:  Anurag Dey, University of Maryland College Park, United States

The purpose is to discuss the weak convergence of the quantile processes, which are constructed based on different estimators of the finite population
quantiles under various well-known sampling designs. The results related to the weak convergence of these quantile processes are applied to find
asymptotic distributions of the smooth L-estimators and the estimators of smooth functions of finite population quantiles. Based on these asymptotic
distributions, confidence intervals are constructed for several finite population parameters like the median, the -trimmed means, the interquartile
range, and the quantile-based measure of skewness.

EO190 Room 702 ADVANCING METHODS FOR RISK PREDICTION MODELLING Chair: Yi Xiong

E0620: Extending age-specific logistic regression with complex event times

Presenter:  Yan Yuan, University of Alberta, Canada

The motivation is the project of the Childhood Cancer Survivor Study, which aims at predicting primary ovarian insufficiency (POI) risk among
female survivors. The unconventional right-censored age of POI leads to an age-varying risk set. Two extensions of the age-specific logistic
regression are proposed, presented in a recent study, and the POI study data is analyzed by the proposed approaches. The efficiency and robustness
of the two approaches were examined numerically and theoretically. The findings are verified using the POI study. The survival random forest
(SRF) is used to obtain learning weight in the approaches. Simulations are conducted to compare SRF with other conventional methods for
obtaining weights. Additionally, using kernel smoothing, smoothed age-varying effect size estimates are obtained for risk factors. The proposed
approaches can be incorporated into the current Shiny app for predicting POI risk.

E0651: Proper accuracy metrics in multi class classification when sub-classes are involved

Presenter:  Lili Tian, State University of New York, United States

The importance of using proper classification metrics in biomarker evaluation, as well as other classification tasks, has been severely overlooked in
scientific research. The purposes are threefold: 1) to review some key concepts, including classification types and classification metrics in multi-
class classification; 2) to address some common pitfalls in multi-class classification caused by using improper metrics and highlight the importance
of matching classification metrics to the research aims; 3) to present some recently developed metrics for multi-class classification when sub-classes
are involved, as well as related statistical inference methods.

E0940: Model selection based on quadratic distances

Presenter: Marianthi Markatou, University at Buffalo, United States

Statistical distances, divergencies, and similar quantities have a large history and play a fundamental role in statistics, machine learning, and
associated scientific disciplines. The focus is on the role of quadratic distances, a special class of statistical distances, on robust model selection,
and a method called quadratic information criterion (QIC) is proposed. This method is derived as a suitable estimator of the relative quadratic risk,
the definition of which is based on the concept of quadratic distance between two probability distributions. The construction of QIC is discussed,
and it is shown that, for specific values of the tuning parameter, QIC is equivalent to AIC and asymptotically equivalent to BIC. Using oracle
inequalities in the regression case, a specific form of QIC is proposed for practical use. Simulation results and application of this criterion to real
data sets indicate better performance than BIC in small data sets and equivalent to BIC performance in larger data sets in the regression context.
Furthermore, the QIC clearly outperforms both the AIC and the corrected AIC.

E0022 Room 703 MODERN BAYESIAN INFERENCE AND COMPUTATION WITH GUARANTEES (VIRTUAL) Chair: Meng Li

E1098: Bend to mend: Recalibrating variational Bayes for valid uncertainty quantification

Presenter: Meng Li, Rice University, United States

Co-authors: Jiaming Liu

Variational Bayes (VB) is widely used for scalable approximate Bayesian inference, but its uncertainty quantification (UQ) often lacks validity,
typically producing undercovered credible intervals. The aim is to introduce trustworthy variational Bayes (TVB), a method developed to recalibrate
UQ for broad classes of VB procedures. TVB follows a bend-to-mend principle: we intentionally misspecify the likelihood using a fractional
posterior indexed by a smoothing parameter omega and then select omega via a conformal calibration framework using sample splitting and
bootstrap. This correction yields credible intervals with guaranteed frequentist coverage. Sequential and grid-search strategies are presented for
selecting omega, and how TVB enables parallel, parameter-agnostic inference is demonstrated. Results from canonical models and simulations
show that TVB outperforms standard VB and achieves reliable UQ in finite samples. A real data example is shared to illustrate its practical utility.
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E1140: Synthetic control via Bayesian variable selection with a soft simplex constraint

Presenter:  Quan Zhou, Texas A&M University, United States

Whether the synthetic control method should be implemented with the simplex constraint and how to implement it in a high-dimensional setting,
have been widely discussed. To address both issues simultaneously, a novel Bayesian synthetic control method that integrates a soft simplex
constraint with spike-and-slab variable selection is proposed. The model features a hierarchical prior capturing how well the data aligns with the
simplex assumption, which enables the method to efficiently adapt to the structure and information contained in the data. The main theoretical
contribution is a high-dimensional selection consistency result for the model under the simplex constraint. To compute the posterior distribution,
a novel Metropolis-within-Gibbs sampler is proposed that updates the regression coefficients of two predictors simultaneously from their full
conditional posterior distribution, which has an explicit but complicated expression. Simulation studies demonstrate that the method performs well
across a wide range of settings in terms of both variable selection and treatment effect estimation, even when the true data-generating process does
not adhere to the simplex constraint. Finally, the application of the method to two empirical examples in the economic literature yields interesting
insights into the impact of economic policies.

E1236: Statistical and computational trade-offs in variational inference: A case study in inferential model selection

Presenter: ' Yixin Wang, University of Michigan, United States

Variational inference has recently emerged as a popular alternative to the classical Markov chain Monte Carlo (MCMC) in large-scale Bayesian
inference. The core idea is to trade statistical accuracy for computational efficiency. The purpose is to study these statistical and computational
trade-offs in variational inference via a case study in inferential model selection. Focusing on Gaussian inferential models (or variational approxi-
mating families) with diagonal plus low-rank precision matrices, a theoretical study of the trade-offs is initiated in two aspects: Bayesian posterior
inference error and frequentist uncertainty quantification error. From the Bayesian posterior inference perspective, the error of the variational
posterior relative to the exact posterior is characterized. It is proven that, given a fixed computation budget, a lower-rank inferential model produces
variational posteriors with a higher statistical approximation error but a lower computational error; it reduces variance in stochastic optimization
and, in turn, accelerates convergence. From the frequentist uncertainty quantification perspective, the precision matrix of the variational posterior
is considered an uncertainty estimate, which involves an additional statistical error originating from the sampling uncertainty of the data.

EO051 Room 704 STATISTICAL MODELING OF COMPLEX NETWORKS Chair: Tianxi Li

E0705: Modeling reciprocity in directed networks

Presenter: Rui Feng, University of Warwick, United Kingdom

Co-authors: Chenlei Leng

Reciprocity-the tendency for two individuals to form mutual connections, a common feature of directed networks. Two models that incorporate
covariates are presented to capture reciprocity. The first introduces a novel Bernoulli model with reciprocity, along with an associated inference
procedure. A key contribution is the analysis of effective sample sizes corresponding to different components of the model’s parametrization.
The second model extends the classical p; framework that incorporates node-specific heterogeneity by adding link-specific reciprocity. A novel
conditioning argument is developed for estimating the reciprocity parameters, and the minimax optimality of the resulting estimator is established.
Numerical experiments are provided to support the theoretical results.

E0885: Causal inference under interference: Regression adjustment and optimality

Presenter:  Weichi Wu, Tsinghua University, China

Co-authors: Xinyuan Fan, Chenlei Leng

In randomized controlled trials without interference, regression adjustment is widely used to enhance the efficiency of treatment effect estimation.
The purpose is to extend this efficiency principle to settings with network interference, where a unit’s response may depend on the treatments
assigned to its neighbors in a network. Three key contributions are made: (1) a central limit theorem is established for a linear regression-adjusted
estimator, and its optimality in achieving the smallest asymptotic variance is proven within a class of linear adjustments; (2) a novel, consistent
estimator is developed for the asymptotic variance of this linear estimator; and (3) a nonparametric estimator that integrates kernel smoothing and
trimming techniques is proposed, demonstrating its asymptotic normality and its optimality in minimizing asymptotic variance within a broader
class of nonlinear adjustments. Extensive simulations validate the superior performance of the estimators, and a real-world data application
illustrates their practical utility. Findings underscore the power of regression-based methods and reveal the potential of kernel-and-trimming-based
approaches for further enhancing efficiency under network interference.

E0888: Learning nonparametric graphical model on heterogeneous network-linked data

Presenter:  Junhui Wang, Chinese University of Hong Kong, Hong Kong

Graphical models have been popularly used for capturing conditional independence structure in multivariate data, which are often built upon
independent and identically distributed observations, limiting their applicability to complex datasets such as network-linked data. We introduce a
nonparametric graphical model that addresses these limitations by accommodating heterogeneous graph structures without imposing any specific
distributional assumptions. The introduced estimation method effectively integrates network embedding with nonparametric graphical model
estimation. It further transforms the graph learning task into solving a finite-dimensional linear equation system by leveraging the properties
of vector-valued reproducing kernel Hilbert space. We will also discuss theoretical properties of the proposed method in terms of estimation
consistency and exact recovery of the heterogeneous graph structures. Its effectiveness is also demonstrated through a variety of simulated examples
and a real application to the statistician coauthorship dataset.

EO0239 Room 705 RECENT ADVANCES IN COMPUTATIONAL METHODS FOR COMPLEX DATA ANALYSIS Chair: Prajamitra Bhuyan

E0402: Population size estimation using incomplete multiple systems data

Presenter: Prajamitra Bhuyan, Indian Institute of Management Calcutta, India

Co-authors: Kiranmoy Chatterjee

Motivated by real applications in disease surveillance, the problem of estimating the population sizes is considered based on incomplete triple
record systems over different geographical regions. The size estimations of these populations often rely on the multiplier method variant of the
capture-recapture approach, assuming independence between lists or sources of information. However, the independence assumption is not valid
in most realistic scenarios. Performances of the existing multiplier method-based estimators are not satisfactory when the sources of information
are dependent. A novel multivariate Bernoulli model is proposed to account for the correlations among the lists and develop a Bayesian estimation
based on data augmentation to produce a robust estimate of the population size. To extrapolate for the areas without data, the method is extended
in a hierarchical setup that combines the models for multiple regions, allowing to borrow strength across the regions. The performance of the
proposed model is evaluated based on an extensive simulation study followed by several real data applications.
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E0412: Some clustering-based change-point detection methods applicable to high dimension, low sample size data

Presenter:  Angshuman Roy, Indian Institute of Technology Tirupati, India

Co-authors: Trisha Dawn, Alokesh Manna, Anil Ghosh

Detecting change points in high-dimensional data is a challenging task, especially when the sample size (i.e., sequence length) is small. Change
point detection methods are presented based on clustering, designed to handle such high-dimensional, low-sample-size scenarios effectively. The
problem of a single change point is first addressed, introducing methods that leverage k-means clustering with appropriate dissimilarity measures
to test for the presence of a change point and estimate its location. These approaches are then extended to detect multiple change points. Through
extensive numerical studies and real data analysis, the performance of the proposed methods is evaluated, and those are compared with state-of-
the-art techniques.

E0689: Order-based structure learning without score equivalence

Presenter: Hyunwoong Chang, University of Texas at Dallas, United States

Structure learning of directed acyclic graph (DAG) models is the task of discovering the underlying DAG structure that represents the conditional
independence relations among variables in a given observational data. An empirical Bayes formulation of the structure learning is proposed,
where the prior specification assumes that all node variables have the same error variance, an assumption known to ensure the identifiability of
the underlying causal DAG. To facilitate efficient posterior computation, the posterior probability of each order is approximated by that of a best
DAG model, which naturally leads to an order-based Markov chain Monte Carlo (MCMC) algorithm. Strong selection consistency for the model
in high-dimensional settings is proved under a condition that allows heterogeneous error variances, and the mixing behavior of the sampler is
theoretically investigated. It is demonstrated that the method outperforms other state-of-the-art algorithms under various simulation settings, and a
single-cell real-data study is provided to illustrate the practical advantages of the proposed method.

EO337 Room 708 RECENT DEVELOPMENTS ON NETWORK ANALYSIS Chair: Can Minh Le

E0399: Efficient analysis of latent spaces in heterogeneous networks

Presenter:  Yinqiu He, University of Wisconsin - Madison, United States

A unified framework is proposed for efficient estimation under latent space modeling of heterogeneous networks. A class of latent space models
is considered, which decomposes latent vectors into shared and network-specific components across networks. A novel procedure is developed,
which first identifies the shared latent vectors and further refines estimates through efficient score equations to achieve statistical efficiency. Oracle
error rates for estimating the shared and heterogeneous latent vectors are established simultaneously. The analysis framework offers remarkable
flexibility, accommodating various types of edge weights under exponential family distributions.

E0606: When do graph neural networks fail: Exact generalization error from signal processing perspective

Presenter: Debarghya Ghoshdastidar, Technical University of Munich, Germany

Co-authors: Nil Ayday, Mahalakshmi Sabanayagam

Graph neural networks (GNNs) are widely used in learning on graph-structured data, yet a principled understanding of why they succeed or fail
remains elusive. While prior work has examined architectural limitations, such as over-smoothing, these do not explain what enables GNNs to
extract meaningful representations or why performance varies between architectures. This gap in understanding relates to the role of generalisation:
the ability of a model to make accurate predictions on unseen data. Although several works have derived generalization error bounds for GNNs,
these are typically loose, architecture-specific, and offer limited insight into what governs generalization in practice. A fundamentally different
approach is taken by deriving the exact generalisation error for GNNs in a semi-supervised learning setting through the lens of signal processing.
From this viewpoint, GNNs can be interpreted as graph filter operators that act on node features via the graph structure. Consequently, the first
exact generalization error is derived for a broad range of GNNSs. It is shown that only the aligned information between node features and the graph
structure contributes to generalization, and the effect of homophily is quantified in generalization in a principled way across GNNs. A framework
that explains when and why GNNs can effectively leverage structural and feature information is provided, offering practical guidance for model
selection and data analysis.

E0929: Interpretable network-assisted prediction via random forests

Presenter:  Tiffany Tang, University of Notre Dame, United States

Machine learning algorithms often assume that training samples are independent. However, when data points are connected by a network, it
creates a dependency between samples, which is a challenge, reducing effective sample size and an opportunity to improve prediction by leveraging
information from network neighbors. Multiple prediction methods taking advantage of this opportunity are now available. Many methods, including
graph neural networks, are not easily interpretable, limiting their usefulness in the biomedical and social sciences, where understanding how
a model makes its predictions is often more important than the prediction itself. Some are interpretable, for example, network-assisted linear
regression, but generally do not achieve similar prediction accuracies as more flexible models. This gap is bridged by proposing a family of flexible
network-assisted models built upon a generalization of random forests (RF+), which both achieve highly competitive prediction accuracy and can
be interpreted through feature importance measures. In particular, a suite of novel interpretation tools is provided that enable practitioners to not
only identify important features that drive model predictions but also quantify the importance of the network contribution to prediction. This suite
of general tools broadens the scope and applicability of network-assisted machine learning for high-impact problems where interpretability and
transparency are essential.

EO018 Room 709 STATISTICAL METHODS FOR CRIMINOLOGY (VIRTUAL) Chair: Matthew Koslovsky

E0351: Modeling measurement error in official crime data

Presenter: Matthew Koslovsky, Colorado State University, United States

Measurement error in multinomial data is a well-known and well-studied inferential problem that is encountered in many fields, including engi-
neering, biomedical and omics research, ecology, finance, official statistics, and social sciences. Methods developed to accommodate measurement
error in multinomial data are typically equipped to handle false negatives or false positives, but not both. A unified framework is provided for
accommodating both forms of measurement error using a Bayesian hierarchical approach. The proposed method’s performance is demonstrated on
simulated data, and it is applied to official crime data.

E0754: Principal stratification with continuous treatments and continuous post-treatment variables

Presenter:  Joseph Antonelli, University of Florida, United States

Principal stratification (PS) is a commonly used approach for understanding the mechanisms through which a treatment affects an outcome. The
goal is to extend the PS framework to studies with continuous treatments, which introduces a number of challenges and opportunities in terms
of defining causal effects and performing inference. This manuscript provides multiple key methodological contributions: 1) principal causal
estimands are introduced for continuous treatments that provide insights into different causal mechanisms, 2) it is shown that nonparametric
identification is possible under a principal ignorability assumption but only under a restrictive assumption on the joint distribution of potential
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mediators, which can be dropped under mild parametric assumptions, 3) nonparametric Bayesian models are utilized for the joint distribution of
the potential mediating variables to ensure the approach is robust to model misspecification, and 4) theoretical justification is provided for utilizing
an outcome model to identify the joint distribution of the potential mediating variables, and show that this is only possible if a principal ignorability
assumption is violated. Lastly, the methodology is applied to a novel study of the relationship between the economy and arrest rates and how this
is potentially mediated by police capacity.

E0813: A shared component point process model for urban policing

Presenter:  Claire Kelling, Carleton College, United States

Newly available point-level datasets allow for relating police use of force to other events describing police behavior. Current methods for relating
two-point processes typically rely on the spatial aggregation of one of the two-point processes. New methods that build upon shared component
models and case-control methods are investigated to retain the point-level nature of both point processes while characterizing the relationship
between them. It is found that the shared component approach is particularly useful in flexibly relating two-point processes, and this flexibility is
illustrated in simulated examples and an application to Chicago police data.

EO186 Room 710 RECENT ADVANCES IN BAYESIAN SHRINKAGE PRIORS Chair: Eric Yanchenko

E0292: Novel fine-mapping method using a continuous global-local shrinkage prior

Presenter:  Yan Zhang, The University of Hong Kong, Hong Kong

Fine mapping plays a crucial role in identifying genetic variants underlying complex traits and diseases. Traditional methods face limitations with
discrete priors and fixed assumptions on causal variants. A novel Bayesian fine-mapping approach is introduced, h2-D2, utilizing a continuous
global-local shrinkage prior to enhance precision. The method also addresses the challenge of defining credible sets of causal variants with
continuous priors. Additionally, the benefits of leveraging diverse ancestry data are explored to improve fine-mapping accuracy by extending the
h2-D2 method to a multi-ancestry setting. Real-world examples are discussed, illustrating the discovery of previously unknown causal variants and
elucidating genetic architectures across diverse populations.

E0338: Mediation analysis of community context effects on heart failure using the survival R2D2 prior

Presenter: Brandon Feng, North Carolina State University, United States

Co-authors: Eric Yanchenko, Lloyd Hill, Lindsey Rosman, Brian Reich, Ana Rappold

Congestive heart failure (CHF) is a leading cause of morbidity, mortality, and healthcare costs, impacting >23 million individuals worldwide. The
vast amount of time-varying health data collected by electronic health records (EHR) provides a critical opportunity to improve risk stratification
and clinical management of CHF, yet statistical inference on large amounts of EHR data is still challenging. Thus, accurately identifying influential
risk factors is pivotal to reducing information dimensionality. Bayesian variable selection in survival regression is a common approach to solving
this problem. The aim is to propose placing a beta prior directly on the model coefficient of determination (Bayesian R2), which induces a prior on
the global variance of the predictors and provides shrinkage. Through reparameterization using an auxiliary variable, a majority of the parameters
are updated with Gibbs sampling, simplifying computation and quickening convergence. Performance gains over competing variable selection
methods are showcased through an extensive simulation study. Finally, the method is applied in a mediation analysis to identify community
contextual factors that accelerate the time to incident CHF diagnosis of patients with preexisting cardiovascular disease. The model has high
predictive performance, and it is found that factors associated with higher socioeconomic inequality increase the risk of heart failure.

E0473: Calibrated mixtures of g-priors for assessing treatment effect moderation in Bayesian meta-analysis

Presenter: Qiao Wang, East Carolina University, United States

Co-authors: Hwanhee Hong

Assessing treatment effect moderation is critical in biomedical research and many other fields, as it guides personalized intervention strategies
to improve individual outcomes. Individual participant-level data meta-analysis (IPD-MA) offers a robust framework for such assessments by
leveraging data from multiple studies. However, its performance is often hindered by challenges such as high between-study variability. Traditional
Bayesian shrinkage methods are less suitable in MA, as their priors do not discern heterogeneous studies. The calibrated mixtures of g-priors are
proposed in IPD-MA to enhance efficiency and reduce risks in estimating moderation effects, providing a novel series of priors tailored for multiple
studies by incorporating a study-level calibration parameter and a moderator-level shrinkage. This design offers a flexible range of shrinkage levels,
allowing practitioners to evaluate moderator importance from both conservative and optimistic perspectives. Compared with existing Bayesian
shrinkage methods, the extensive simulation studies demonstrate that the calibrated mixtures of g-priors exhibit superior performances in terms of
efficiency and risk metrics, particularly under high between-study variability, high model sparsity, weak moderation effects, and correlated design
matrices. Their applications are illustrated in assessing the effect moderator of two active treatments for major depressive disorder, using IPD from
randomized controlled trials.

EO197 Room 711 STATISTICAL LEARNING FOR COMPLEX HIGH-DIMENSIONAL DATA ANALYSIS Chair: Guanqun Cao

E0927: Sparse Frechet sufficient dimension reduction with graphical structure among predictors

Presenter: Jiaying Weng, Bentley University, United States

Frechet regression has received considerable attention to model metric-space valued responses that are complex and non-Euclidean data, such
as probability distributions and vectors on the unit sphere. However, existing Frechet regression literature focuses on the classical setting where
the predictor dimension is fixed, and the sample size goes to infinity. The aim is to propose sparse Frechet sufficient dimension reduction with
graphical structure among high-dimensional Euclidean predictors. In particular, a convex optimization problem is proposed that leverages the
graphical information among predictors and avoids inverting the high-dimensional covariance matrix. The alternating direction method of multipli-
ers (ADMM) algorithm is also provided to solve the optimization problem. Theoretically, the proposed method achieves subspace estimation and
variable selection consistency under suitable conditions. Extensive simulations and real data analysis are carried out to illustrate the finite-sample
performance of the proposed method.

E0961: Estimation of spectra of high-dimensional separable covariance matrices

Presenter:  Lili Wang, Zhejiang Gongshang University, China

Co-authors: Debashis Paul

The aim is to estimate the joint spectra of high-dimensional time series for which the observed data matrix is assumed to have a separable covariance
structure. The primary interest is in estimating the distribution of the eigenvalues of the marginal covariance of the observation vectors under partial
information, such as stationarity or sparsity, on the temporal covariance structure. A method that utilizes random matrix theory is developed to
estimate the unknown population spectra by repressing the spectrum of the dimensional covariance matrix on a simplex. The consistency of the
proposed estimator is proven under the dimension proportional to the sample size setting. Furthermore, a resampling-based method is developed
for statistical inference on low-dimensional functionals of the joint spectrum of the population covariance matrix.
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E0972: On error distribution in nonparametric Bayesian functional clustering

Presenter: Tomoya Wakayama, RIKEN AIP, Japan

Co-authors: Fumiya Iwashige, Shintaro Hashimoto, Shonosuke Sugasawa

Nonparametric Bayesian functional clustering often returns too many clusters empirically. Existing work blames partition priors and proposes
heavier-tailed processes, yet most models still assume independent observation noise. It is proven that when functions are observed on a dense
grid, this misspecification forces the posterior to favor the singleton partition. In light of this phenomenon, it is discussed what sort of modeling is
necessary for functional clustering.

EO079 Room 818 NEW DIRECTIONS IN STATISTICAL LEARNING FOR STRUCTURED DATA Chair: Kuang-Yao Lee

E1122: Belted and ensembled neural network for linear and nonlinear sufficient dimension reduction

Presenter:  Bing Li, The Pennsylvania State University, United States

A unified, flexible, and easy-to-implement framework of sufficient dimension reduction that can accommodate both linear and nonlinear dimension
reduction is introduced, and both the conditional distribution and the conditional mean are the targets of estimation. This unified framework is
achieved by a specially structured neural network - the belted and ensembled neural network (BENN) - that consists of a narrow latent layer, which
is called the belt, and a family of transformations of the response, which is called the ensemble. By strategically placing the belt at different
layers of the neural network, linear or nonlinear sufficient dimension reduction may be achieved, and by choosing the appropriate transformation
families, dimension reduction is achieved for the conditional distribution or the conditional mean. Moreover, thanks to the advantage of the neural
network, the method is very fast to compute, overcoming a computation bottleneck of the traditional sufficient dimension reduction estimators,
which involves the inversion of a matrix of dimension either p or n. The algorithm and convergence rate of the method are developed, which is
compared with existing sufficient dimension reduction methods and is applied to two data examples.

E1013: Multisource representation learning for pediatric knowledge extraction from electronic health records

Presenter: Mengyan Li, Bentley University, United States

Electronic health record (EHR) systems are particularly valuable in pediatrics due to high barriers in clinical studies, but pediatric EHR data
often suffer from low content density. Existing EHR code embeddings tailored for the general patient population fail to address the unique needs of
pediatric patients. To bridge this gap, a transfer learning approach, multisource graph synthesis (MUGS) is introduced, aimed at accurate knowledge
extraction and relation detection in pediatric contexts. MUGS integrates graphical data from both pediatric and general EHR systems, along with
hierarchical medical ontologies, to create embeddings that adaptively capture both the homogeneity and heterogeneity between hospital systems.
These embeddings enable refined EHR feature engineering and nuanced patient profiling, proving particularly effective in identifying pediatric
patients similar to specific profiles, with a focus on pulmonary hypertension (PH). MUGS embeddings resistant to negative transfer outperform
other benchmark methods in multiple applications, advancing evidence-based pediatric research.

E0702: An extended LINGAM that allows confounding

Presenter:  Joe Suzuki, University of Osaka, Japan

LiNGAM determines the variable order from cause to effect using additive noise models, but it faces challenges with confounding. Previous
methods maintained LINGAM’s fundamental structure while trying to identify and address variables affected by confounding. As a result, these
methods required significant computational resources regardless of the presence of confounding, and they did not ensure the detection of all
confounding types. In contrast, LINGAM is enhanced by introducing LINGAM-MMI, a method that quantifies the magnitude of confounding
using KL divergence and arranges the variables to minimize its impact. This method efficiently achieves a globally optimal variable order through
the shortest path problem formulation. LiINGAM-MMI processes data as efficiently as traditional LINGAM in scenarios without confounding
while effectively addressing confounding situations. The experimental results suggest that LINGAM-MMI more accurately determines the correct
variable order, both in the presence and absence of confounding.

E0749: Mapping risk contagion through graphical models and early warning signals in Taiwan’s stock market

Presenter: Nok Hang Chan, National Yang Ming Chiao Tung University, Hong Kong

Co-authors: Huei-Wen Teng, Kuang-Yao Lee

Graphical models are leveraged to investigate systemic risk in Taiwan’s financial markets, focusing on the dynamic interactions among the 30
largest market-capitalization firms from January 1986 to July 2024. Two approaches are compared: The Granger causality network, which captures
directional predictability among firms’ returns, and the functional, structural equation model (fsem), a technique recently adapted from neuroscience
to estimate causal relations in high-dimensional functional data. The analysis highlights significant shifts in network centrality over time, with
financial and telecommunications sectors emerging as key influencers, contrary to the commonly held belief in the dominance of technology firms.
By measuring network connectivity through degree centrality, closeness, and eigenvector centrality, an early warning mechanism is proposed for
identifying periods of heightened systemic risk. The results offer practical implications for institutional risk management and individual investment
strategies, demonstrating the value of network-based models in financial risk monitoring.

EO080 Room 801 NOVEL STATISTICAL MODELING AND COMPUTING METHODS FOR COMPLEX DATA Chair: Victor Hugo Lachos Davila

E0328: Innovative regularization with the EM algorithm in linear mixed models for variable selection

Presenter: Daniela Oliveira, Federal University of Sao Joao Del Rei, Brazil

Co-authors: Fernanda Schumacher, Victor Hugo Lachos Davila

The EM algorithm has seen little application in high-dimensional regularization for linear mixed-effects models. An innovative approach combines
the EM algorithm with the efficient cv.glmnet package for tuning the lambda parameter and the glmnet package for Lasso variable selection in
such models. The method is thoroughly evaluated through simulation studies and a riboflavin application, comparing its performance to existing R
packages: glmmLasso and splmm. Results show that the proposed approach is robust and effective, even when the number of predictors exceeds
the number of observations or when there are missing values in the response variable.

E0400: A generalized closed-form maximum likelihood estimator for some survival distributions

Presenter:  Francisco Louzada, University of Sao Paulo, Brazil

In modern applications, particularly those relying on embedded technology, real-time estimation and prediction are crucial. A novel generalization
of the maximum likelihood estimator (MLE) is introduced, designed to provide closed-form solutions. This approach offers a significant advantage
by enabling rapid computation without sacrificing accuracy. Numerical results demonstrate that the generalized MLE yields nearly unbiased
estimates, even with small sample sizes, outperforming existing estimation procedures. The methodology is illustrated using Nakagami-type
distributions, which are critical for modeling radio signal fading in communication engineering. Furthermore, the applicability of this method is
extended to other important probability distributions, including the gamma and generalized gamma distributions, showcasing its broad utility in
survival analysis and related fields.

58 © ECOSTA ECONOMETRICS AND STATISTICS. All rights reserved.



Friday 22.08.2025 08:15 - 09:30 EcoSta 2025 Parallel Session G — EcoSta 2025

E1044: An EM algorithm for fitting matrix-variate Student’s-t distributions on interval-censored and missing data

Presenter:  Victor Hugo Lachos Davila, University of Connecticut, United States

Matrix-variate normal distributions are powerful tools for modeling three-way data structures frequently encountered in longitudinal studies and
multidimensional spatiotemporal analyses. However, in practical applications, such datasets often exhibit incomplete information, including cen-
sored values reported as being above or below detection limits and missing observations. Furthermore, deviations from normality, such as skewness
and heavy tails, introduce new challenges. An efficient EM-type algorithm is proposed for maximum likelihood estimation under interval-censored
and/or missing data, utilizing the matrix-variate Student’s-t distribution framework, which offers increased robustness to outliers and heavy-tailed
observations. The algorithm provides closed-form expressions based on the truncated moments of multivariate Student’s-t distributions, which
can be efficiently computed using existing software tools. Simulation studies highlight the limitations of matrix-variate normal distributions when
applied to non-normal data, while demonstrating the increased robustness of the matrix-variate Student’s-t distribution in such settings. Finally, the
practical utility of the proposed approach is illustrated through two real-world case studies involving water quality monitoring.

EO068 Room 802 ADVANCED STATISTICAL METHODS FOR COMPLEX HEALTH DATA Chair: Lei Liu

E0168: High dimensional mediation analysis for longitudinal mediators and survival outcomes

Presenter:  Lei Liu, Washington University in St. Louis, United States

Mediation analysis with high-dimensional mediators is important in identifying epigenetic pathways between environmental exposures and health
outcomes. However, high-dimensional mediation analysis methods for longitudinal mediators and survival outcomes remain underdeveloped.
This gap is addressed by proposing a methodology that accommodates time-varying mediators, characterized through multivariate longitudinal
observable variables, to explore mediation effects over time. The approach uses a longitudinal mixed effects model to examine the relationship
between exposure and the mediating process. The mediating process is connected to survival outcomes using a Cox proportional hazards model
with time-varying mediators. To manage high-dimensional data, a mediation-based sure independence screening method is first employed for
dimension reduction. A Lasso inference procedure is utilized to identify the significant time-varying and heterogeneous mediators. A multiple-
testing procedure is adopted to accurately control the family-wise error rate when testing high-dimensional mediation hypotheses. Simulation
studies and analysis of the Coronary Artery Risk Development in Young Adults (CARDIA) Study demonstrate the utility and validity of the
method.

E0512: Controlling false discovery rate for mediator selection using knockoff method

Presenter:  Cheng Zheng, University of Nebraska Medical Center, United States

Co-authors: Rungiu Wang, Ran Dai, Jieqiong Wang

There is a challenge in selecting high-dimensional mediators when the mediators have complex correlation structures and interactions. The high-
dimensional mediator selection problem is framed into a series of hypothesis tests with composite nulls, and a powerful method is developed to
control the false discovery rate (FDR) that has mild assumptions on the mediation model. The theoretical guarantee that the proposed method
and algorithm achieve FDR control is shown. Extensive simulation results are presented to demonstrate the power and finite sample performance
compared with existing methods. Lastly, the method is demonstrated for analyzing Alzheimer’s Disease Neuroimaging Initiative (ADNI) data,
in which the proposed method selects the volume of the hippocampus and amygdala, as well as some other important MRI-derived measures as
mediators for the relationship between gender and dementia progression.

E1002: Disease burden curve for multi-type recurrent events data

Presenter:  Lihui Zhao, Northwestern University, United States

A new method is introduced for evaluating the health history of a patient through the use of multi-type recurrent events data, which can aid in the
assessment of disease progression and quality of life in a healthcare setting. The disease burden score (DBS) is characterized as the area under the
disease burden curve (DBC), a monotone, increasing stepwise graph that measures the weighted or unweighted number of health events that occur
during a patient’s follow-up period (i.e., cardiovascular events or decompensation events). This measure is not only a valuable tool in cases where
death data is not available or reliable but also as an interim measurement when death is infrequent. A DBS can be computed for all patients present
in the data and thus can be used as a means of comparing subgroups and as the outcome variable in regression. The performance of the method is
evaluated in simulation studies, and the applications are illustrated with an EHR dataset.

EO338 Room 803 NEW ADVANCES IN EXPERIMENTAL DESIGNS (VIRTUAL) Chair: Po Yang

E0244: Numerical methods for computing optimal regression designs

Presenter:  Julie Zhou, University of Victoria, Canada

Optimal regression design problems on discrete design spaces can be written as convex optimization problems for various optimality criteria. When
the number of points in the discrete design space is not very large, several numerical algorithms can find optimal designs effectively. However,
when the number of points is huge, say 10,000 or more, it is challenging to find optimal designs. There are also issues with discretizing irregularly
shaped design spaces. Recently, an effective iterative procedure is developed to compute approximate optimal designs on discrete design spaces
with a huge number of points. This procedure includes several new ideas for computing optimal designs: (1) a new strategy for discretizing design
spaces, (2) a new rule for updating design spaces in the iteration, and (3) a new step for clustering support points in optimal designs. It is easy to
use and is very fast. It can be applied to any regression model and any convex optimality criterion.

E0492: Confounding measure of various effects in fractional factorial designs

Presenter: Zhiming Li, Xinjiang University, China

The design of experiments has played a fundamental role in the statistical curriculum, practice, and research ever since R.A. Fisher founded
the modern discipline. Fractional factorial design has always played a prominent role in the theory and practice of experimental design. The
general minimum lower order confounding (GMC) criterion is one of the widely used criteria for selecting optimal designs based on the aliased-
effect number pattern. Thus, how to analyze the confounding properties is a main issue of the concern, including lower-order and third-order
confounding among various factorial or component effects of two-level, three-level, and general-level fractional factorial designs.

E0583: Uniform position designs for order of addition experiments

Presenter:  Yao Xiao, Zhongnan University of Economics and Law, China

Order-of-addition experiments are becoming increasingly important in recent scientific research. These experiments investigate how the sequence
of component addition influences outcomes. Most existing order-of-addition designs predominantly rely on approximate models, which restricts
their flexibility. To address this limitation, a novel framework is proposed for selecting order-of-addition designs without any prespecified model.
The proposed framework is designed to search order-of-addition designs that are uniformly distributed on the component-position space, thereby
capturing the complexity of order-of-addition experiments. Specifically, a general definition of the uniformity criterion is provided for order-of-
addition experiments. Its unified computational expression is developed, and two discrepancies are displayed as special cases to construct our
proposed uniform position order-of-addition designs. Through simulation studies and practical examples, these proposed designs demonstrate
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superior model robustness and space-filling properties as compared to their counterparts.

EO349 Room 804 RECENT ADVANCES IN MULTIVARIATE STATISTICS Chair: Divya Kappara

E0546: One sample test for high-dimensional mean with missing data based on /; norm

Presenter: Shiv Kumar Yadav, Indian Institute of Technology Bombay, India

The purpose is to address the challenges of testing the mean vector in high-dimensional populations with missing data. Building on a recent
study, the asymptotic normality of the test statistic is established under weaker moment conditions, allowing for moments up to order (2 + §) for
(6 € (0,2)). This relaxation is crucial for processes like GARCH models, where higher-order moments may not exist. The method, combining
truncation with a moment-based approach, handles missing data and extends the test’s applicability to geometric (a)-mixing processes, offering a
more flexible framework for high-dimensional statistical analysis.

E0610: Spatial prediction and risk mapping: A generalized linear model approach with applications to disease modeling

Presenter: Divya Kappara, Indian Institute of Technology Bombay, India

Co-authors: Siuli Mukhopadhyay Siuli Mukhopadhyay, Shubham Niphadkar

Epidemiological data typically appear as over-dispersed count observations sampled from limited spatial locations. This sparsity motivates the use
of spatial statistical methods to predict disease burden in unsampled regions while handling non-normality. Identifying high-risk regions based on
response or covariate thresholds is crucial in disease modeling. A related approach is used in engineering optimization and experimental design,
where response surfaces are fitted to data by evaluating the objective function at selected points. Further contour estimation, often based on
threshold values of interest, identifies regions satisfying specific constraints or performance criteria. Building upon this framework in the context of
disease modeling, a generalized linear model approach is proposed for predicting spatially referenced count data. The response variable is assumed
to be conditioned on a weakly stationary latent spatial process accounting for both overdispersion and spatial correlation structure. The model
estimates are then used to obtain predictions at new locations of interest, along with measures of prediction uncertainty, and identify high-risk
contours of interest. The prediction uncertainty is quantified by means of resampling methods for spatial data under a GLM setup. The proposed
method is illustrated through empirical and real data analysis, and the effect of varying sampling designs is also studied.

E0806: Multi-omics data integration and interpretation

Presenter:  Piyali Basak, Merck & Co., Inc, United States

Co-authors: Himel Mallick, Anupreet Porwal, Satabdi Saha, Vladimir Svetnik, Erina Paul

With the growing commonality of multi-omics datasets, there is now increasing evidence that integrated omics profiles lead to more efficient
discovery of clinically actionable biomarkers that enable better disease outcome prediction. A novel Bayesian ensemble method is proposed to
consolidate prediction by combining information across several longitudinal and cross-sectional omics data layers. Unlike existing frequentist
paradigms, the approach enables uncertainty quantification in prediction as well as interval estimation for a variety of quantities of interest based
on posterior summaries.

EO187 Room 811 CAUSAL INFERENCE: RANDOMIZATION, ONLINE EXPERIMENTATION, AND HIGH DIMENSION  Chair: Jianan Zhu

E1019: Debiased regression adjustment in completely randomized experiments with moderately high-dimensional covariates

Presenter: Yuhao Wang, Tsinghua University and Shanghai Qi Zhi Institute, China

Co-authors: Xin Lu, Fan Yang

The completely randomized experiment is the gold standard for causal inference. When the covariate information is available, one typical way is
to include them in covariate adjustments for more accurate estimation. This problem is investigated under the randomization-based framework.
Under this framework, to achieve asymptotically valid inference, existing estimators usually require either (i) that the dimension of covariates p
is much smaller than sample size n; or (ii) certain sparsity constraints on the linear representations of potential outcomes constructed via possibly
high-dimensional covariates. The moderately high-dimensional regime is considered where p is allowed to be in the same order of magnitude
as n. A novel debiased estimator is developed with a corresponding inference procedure, and its asymptotic normality is established under mild
assumptions. The estimator is model-free and does not require any sparsity constraint on the potential outcome’s linear representations. Its
asymptotic efficiency improvements are also discussed over the unadjusted treatment effect estimator under different dimensionality constraints.
Numerical analysis confirms that compared to other regression adjustment-based treatment effect estimators, the debiased estimator performs well
in moderately high dimensions.

E0229: Randomization-based inference for average treatment effects in inexactly matched observational studies

Presenter:  Jianan Zhu, New York University, United States

Co-authors: Jeffrey Zhang, Zijian Guo, Siyu Heng

Matching is a widely used causal inference study design in observational studies. It seeks to mimic a randomized experiment by forming matched
sets of treated and control units based on proximity in covariates. Ideally, treated units are exactly matched with controls for the covariates
and randomization-based inference for the treatment effect can then be conducted under the ignorability assumption. However, matching is
typically inexact when continuous covariates or many covariates exist. Previous studies have routinely ignored inexact matching in the downstream
randomization-based inference as long as some covariate balance criteria are satisfied. Some recent studies found that this routine practice can
cause severe bias. However, these inference methods focus on the constant treatment effect and are not directly applicable to the average treatment
effect. To address this important gap, a new framework is proposed inverse post-matching probability weighting (IPPW) for randomization-based
inference of average treatment effects under inexact matching. Compared with the routinely used randomization-based inference framework based
on the difference-in-means estimator for average treatment effects, the proposed IPPW framework can substantially reduce bias due to inexact
matching and improve the coverage rate. The framework can also be extended to the instrumental variable settings to simultaneously address the
bias due to inexact matching and unmeasured confounding bias.

E0205: Design-based confidence sequences: A general approach to risk mitigation in online experimentation (work with Netflix)
Presenter: Dae Woong Ham, University of Michigan, United States

Randomized experiments have become the standard method for companies to evaluate the performance of new products or services. Beyond aiding
managerial decision-making, experiments mitigate risk by limiting the proportion of customers exposed to innovations. Since many experiments
are conducted sequentially over time, an emerging strategy to further derisk the process is to allow managers to peek at the results as new data
becomes available and stop the test if the results are statistically significant. The class of statistical methods that allow managers to peek and
still provide valid inferences are often called anytime valid since they maintain proper uniform type-1 error guarantees. Existing anytime-valid
approaches are extended to accommodate the more complex yet standard settings in time series, switchback, and panel experiments. To achieve
this, the design-based approach is leveraged to focus on assumption-light and managerial relevant finite-sample estimands defined on the study
participants as a direct measure of the risks incurred by companies. As a special case, results also provide a robust method for achieving always-
valid inference in A/B tests. A variance reduction technique is further provided, incorporating modeling assumptions and covariates.

60 © ECOSTA ECONOMETRICS AND STATISTICS. All rights reserved.



Friday 22.08.2025 08:15 - 09:30 EcoSta 2025 Parallel Session G — EcoSta 2025

EO019 Room 812 DIMENSION REDUCTION AND MODEL SELECTION FOR HIGH-DIMENSIONAL COMPLEX DATA Chair: Chenlu Ke

E0379: On metric choice in dimension reduction for Frechet regression

Presenter: Abdul-Nasah Soale, Case Western Reserve University, United States

Frechet regression is becoming a mainstay in modern data analysis for analyzing non-traditional data types belonging to general metric spaces.
This novel regression method is especially useful in the analysis of complex health data, such as continuous monitoring and imaging data. Frechet
regression utilizes the pairwise distances between the random objects, which makes the choice of metric crucial in the estimation. Existing
dimension reduction methods for Frechet regression are reviewed, and the effect of metric choice on the estimation of the dimension reduction
subspace is explored for the regression between random responses and Euclidean predictors. It illustrates how different metrics affect the central
and central mean space estimators. Two real applications involving the analysis of brain connectivity networks of subjects with and without
Parkinson’s disease and an analysis of the distributions of glycaemia based on continuous glucose monitoring data are provided to demonstrate
how metric choice can influence findings in real applications.

E0935: FSA: An efficient model selection tool for sparse clinical notes data

Presenter:  Anna Smith, University of Kentucky, United States

Co-authors: Chris Delcher, Nicholas Anthony

High-dimensional, sparse predictors, especially NLP (natural language processing) measures from unstructured text data, pose challenges for tra-
ditional model building approaches. Common dimension reduction techniques often obscure domain-specific interpretations and overlook higher-
order interactions. The feasible solutions algorithm (FSA) is reviewed, a stochastic search method that identifies a set of statistically optimal,
interpretable models rather than a single "best" one. FSA preserves standard effect interpretations and can include higher-order interactions in
its search. In the sparse predictor setting, the algorithm’s stochastic exploration can waste time evaluating invalid interactions. To address this,
interactions below a predefined detection threshold are predetermined and recorded. Additionally, diagnostic statistics are recorded for all explored
models, enabling a more efficient stepwise implementation of FSA where rankings of prior models inform exploration probabilities in subsequent
iterations, similar to empirical Bayes methods. The FSA extension is demonstrated in a public health application, which uses TF-IDF scores of
unstructured clinical notes data from an electronic health records (EHR) database to predict fatal opioid overdoses. The models discovered by FSA
reveal important interactions terms that co-occur within a patient’s clinical notes that would be difficult to detect otherwise.

E0952: Generalized iterative least squares for nonlinear sufficient dimension reduction

Presenter: Chenlu Ke, Virginia Commonwealth University, United States

Sufficient dimension reduction (SDR) aims to identify low-dimensional representations that fully capture the regression information. While tradi-
tional linear SDR focuses on low-dimensional linear predictors, nonlinear SDR extends this concept by using nonlinear functions of the predictors.
A generalized iterative least squares approach is introduced in reproducing kernel Hilbert spaces to recover the central sigma field for nonlinear
SDR. This method naturally extends ordinary least squares to a kernel-based framework and employs an iterative mechanism reminiscent of kernel
principal component analysis. Distinct from existing nonlinear SDR techniques, the approach adopts a forward regression perspective and does
not require the completeness of the central class. Furthermore, it is demonstrated how the proposed method facilitates stepwise feature selection
under the sufficiency paradigm. The asymptotic properties of the estimator are also established, and its performance is validated through extensive
numerical studies.

EO067 Room 819 RECENT DEVELOPMENTS ON NETWORK ANALYSIS AND ITS APPLICATIONS Chair: Zhenggang Wang

E0243: Hypothesis testing for high-dimensional tensor signals via tensor contraction

Presenter: Zhenggang Wang, Southeast University, China

Hypothesis testing problems are considered for low-rank and high-dimensional tensor signals. Hypothesis testing for tensor is generally challenging
due to the high dimension and lack of meaningful test statistics. By exploiting a recent tensor contraction method, relevant test statistics are proposed
and validated using eigenvalues of a data matrix resulting from the tensor contraction. The matrix has a long-range dependence among its entries,
which makes the analysis of the matrix challenging, involved, and distinct from standard random matrix theory. The approach provides a novel
framework for addressing hypothesis-testing problems in the context of high-dimensional tensor signals.

E0497: Network goodness-of-fit for the block-model family

Presenter:  Jingming Wang, University of Virginia, United States

Co-authors: Jiashun Jin, Tracy Ke, Jiajun Tang

The block model family is widely used in network modeling and includes four popular models: SBM, DCBM, MMSBM, and DCMM. However,
the question of which block model best fits real networks has received limited attention in the literature. A novel approach is introduced using
cycle count statistics to address the goodness-of-fit for these block models. By leveraging the cycle count statistics and a network fitting scheme,
four GoF metrics are constructed with parameter-free limiting distributions of N(0,1) under the assumed models. These GoF-metrics are applied to
some frequently-used real networks for comparison. The numerical results suggest that DCMM is particularly promising for modeling undirected
networks.

E1252: Universal bootstrap for spectral statistics: Beyond Gaussian approximation

Presenter: Guoyu Zhang, Peking University, China

Spectral analysis plays a crucial role in high-dimensional statistics, where determining the asymptotic distribution of various spectral statistics
remains a challenging task. Due to the difficulties of deriving the analytic form, recent advances have explored data-driven bootstrap methods for
this purpose. However, widely used Gaussian approximation-based bootstrap methods, such as the empirical bootstrap and multiplier bootstrap,
have been shown to be inconsistent in approximating the distributions of spectral statistics in high-dimensional settings. To address this issue, we
propose a universal bootstrap procedure based on the concept of universality from random matrix theory. Our method consistently approximates a
broad class of spectral statistics across both high- and ultra-high-dimensional regimes, accommodating scenarios where the dimension-to-sample-
size ratio p/n converges to a nonzero constant or diverges to infinity without requiring structural assumptions on the population covariance matrix,
such as eigenvalue decay or low effective rank. We showcase this universal bootstrap method for high-dimensional covariance inference. Extensive
simulations and a real-world data study support our findings, highlighting the favorable finite sample performance of the proposed universal
bootstrap procedure.
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EO087 Room 820 ADVANCES IN SAMPLING ALGORITHMS IN MACHINE LEARNING Chair: Guanyang Wang

E0228: Splitting Langevin dynamics for Bayesian neural networks

Presenter: Neil Chada, City University of Hong Kong, Hong Kong

A scalable kinetic Langevin dynamics algorithm is proposed for sampling parameter spaces of big data and Al applications. The scheme combines
a symmetric forward/backward sweep over minibatches with a symmetric discretization of Langevin dynamics. For a particular Langevin splitting
method (UBU), it is shown that the resulting symmetric minibatch splitting-UBU (SMS-UBU) integrator has bias O(h2d1/2) in dimension d>0
with stepsize h>0, despite only using one minibatch per iteration, thus providing excellent control of the sampling bias as a function of the stepsize.
The algorithm is applied to explore local modes of the posterior distribution of Bayesian neural networks (BNNs) and evaluate the calibration
performance of the posterior predictive probabilities for neural networks with convolutional neural network architectures for classification problems
on three different datasets (Fashion-MNIST, Celeb-A, and chest X-ray). Results indicate that BNNs sampled with SMS-UBU can offer significantly
better calibration performance compared to standard methods of training and stochastic weight averaging

E0626: Transport quasi-Monte Carlo
Presenter:  Sifan Liu, Flatiron Institute, United States

Quasi-Monte Carlo (QMC) is a powerful method for evaluating high-dimensional integrals. However, its use is typically limited to distributions
where direct sampling is straightforward, such as the uniform distribution on the unit hypercube or the Gaussian distribution. For general target
distributions with potentially unnormalized densities, leveraging the low-discrepancy property of QMC to improve accuracy remains challenging.
Training a transport map is proposed to push forward the uniform distribution on the unit hypercube to approximate the target distribution. Inspired
by normalizing flows, the transport map is constructed as a composition of simple, invertible transformations. To ensure that QMC achieves its
superior error rate, the transport map must satisfy specific regularity conditions. A flexible parametrization is introduced for the transport map that
not only meets these conditions but is also expressive enough to model complex distributions. The theoretical analysis establishes that the proposed
transport QMC estimator achieves faster convergence rates than standard Monte Carlo under mild and easily verifiable growth conditions on the
integrand. Numerical experiments confirm the theoretical results, demonstrating the effectiveness of the proposed method in Bayesian inference
tasks.

E1129: A phase transition in sampling from restricted Boltzmann machines

Presenter: ' Youngwoo Kwon, University of Minnesota, Korea, South

Co-authors: Qian Qin, Guanyang Wang, Yuchen Wei

Restricted Boltzmann machines are a class of undirected graphical models that play a key role in deep learning and unsupervised learning. The aim
is to prove a phase transition phenomenon in the mixing time of the Gibbs sampler for a one-parameter restricted Boltzmann machine. Specifically,
the mixing time varies logarithmically, polynomially, and exponentially with the number of vertices depending on whether the parameter c is above,
equal to, or below a critical value cstar = —5.87. A key insight from the analysis is the link between the Gibbs sampler and a dynamical system,
which are utilized to quantity the former based on the behavior of the latter. To study the critical case ¢ = cstar, a new isoperimetric inequality is
developed for the samplers stationary distribution by showing that the distribution is nearly log-concave.
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EV353 Room Virtual R0O1 NONPARAMETRIC, BAYESIAN, AND FUNCTIONAL REGRESSION METHODS Chair: Ana-Maria Staicu

E0188: Appropriate use of parametric and nonparametric methods in estimating regression models with various shapes of errors
Presenter: Mijeong Kim, Ewha Womans University, Korea, South

A practical estimation method for a regression model is proposed using semiparametric efficient score functions applicable to data with various
shapes of errors. First, semiparametric efficient score vectors are derived for a homoscedastic regression model without any assumptions of errors.
Next, the semiparametric efficient score function can be modified by assuming a specific parametric distribution of errors according to the shape
of the error distribution or by estimating the error distribution nonparametrically. Nonparametric methods for errors can be used to estimate
the parameters of interest or to find an appropriate parametric error distribution. In this regard, the proposed estimation methods utilize both
parametric and nonparametric methods for errors appropriately. Through numerical studies, the performance of the proposed estimation methods
is demonstrated.

E1156: On least squares estimation and least absolute deviation estimation of trend models with time series errors

Presenter:  Yunwei Cui, Towson University, United States

Co-authors: Qi Zheng

The aim is to study the nonparametric estimation of trend functions with ARMA errors using a spline-based approach. Rather than employing
the previous two-step procedure of estimating the trend and ARMA components separately, a unified one-step framework is proposed that jointly
estimates the mean function and the ARMA parameters. The large-sample properties of both least squares estimation (LSE) and least absolute de-
viation estimation (LAD) are developed. To assess and compare their performances under various innovation distributions, an extensive simulation
study is conducted. Finally, the practical utility of the proposed method is in using a real-world dataset.

E1200: A Bayesian ensemble projection of climate change and technological impacts on future crop yields

Presenter: Dan Li, Queensland University of Technology, Australia

Co-authors: Vassili Kitsios, David Newth, Terry OKane

The purpose is to introduce a Bayesian hierarchical model embedded within a fully Bayesian probabilistic framework. The proposed approach is
explicitly designed for rigorous estimation, model selection, and comprehensive forecasting of uncertainties in crop production and, consequently,
food security under multiple greenhouse gas concentration pathways. By extending an existing parsimonious multivariate econometric model, the
approach explicitly accommodates heterogeneity in the error-term assumptions, replacing the previously restrictive assumption of homogeneity
across different countries. Adopting a fully probabilistic method allows us to systematically characterize ensemble uncertainties, capturing a wide
spectrum of plausible climate scenarios and technological improvements. Through detailed in-sample and out-of-sample analyses focused on wheat
production, we demonstrate the robustness and superiority of our model in quantifying these uncertainties. The enhanced probabilistic insights
generated by the model directly inform risk-aware agricultural and climate policies, empowering decision-makers to better prepare for a range of
possible futures and implement more resilient and adaptive strategies in the face of climate-related challenges.

E0964: Integrating multi-source geospatial information using Bayesian maximum entropy

Presenter:  Yan Sun, Utah State University, United States

Co-authors: Kinspride Duah, Brennan Bean

Environmental data are often imprecise due to various limitations and uncertainties. As a result, they often consist of a combination of both precise
and imprecise observations, referred to as hard and soft data, respectively. Often, in practice, soft data are characterized as intervals in a simple form
to properly preserve the underlying imprecision. Bayesian maximum entropy (BME) is a generalized spatial interpolation method that processes
both hard and soft data simultaneously to effectively account for both spatial uncertainty and measurement imprecision. A rigorous evaluation is
presented to compare the performances of BME and kriging through both simulation and a case study of reliability-targeted design ground snow
load (RTDSL) prediction in Utah. The dataset contains a mixture of hard and soft-interval observations, and kriging uses the soft-interval data by
extracting the midpoints in addition to the hard data. The cross-validated results show that BME outperforms kriging on multiple error metrics.
These results highlight the superior prediction accuracy of BME, particularly in the presence of soft data and/or non-Gaussian hard data.

EO164: Bias adjustment in scalar-on-function regression: An instrumental variable approach

Presenter: Carmen Tekwe, Indiana University - Bloomington, United States

Instrumental variables (IVs) are widely used to adjust for measurement error (ME) bias when assessing associations of health outcomes with
ME-prone independent variables. IV approaches addressing ME in longitudinal models are well established, but few methods exist for functional
regression. We develop two methods to adjust for ME bias in scalar-on-function linear models. We regress a scalar outcome on an ME-prone
functional variable using a functional IV for model identification and propose two least squaresbased methods to adjust for ME bias. Our methods
alleviate potential computational challenges encountered when applying classical regression calibration methods for bias adjustment in high-
dimensional settings and adjust for potential serial correlations across time. Simulations demonstrate faster run times, lower bias, and lower
AIMSE for the proposed methods when compared to existing approaches. We applied our methods to a cluster randomized trial investigating the
association between body mass index and device-based energy expenditure among elementary school students in a school district in Texas.

EIO10 Room 704 RECENT DEVELOPMENTS AT THE INTERFACE OF INFERENCE AND DEEP LEARNING Chair: Shujie Ma

E0183: Dynamic data selection in large model training

Presenter: Bing-Yi Jing, Southern University of Science & Technology, China

The training of large models typically requires the use of massive internet-scale data. Data quality is crucial to model performance, making the
selection of high-quality samples from such vast datasets a critical issue. To address this, the lifecycle of data is redesigned during the training
process from the ground zero, starting with the underlying training framework. However, numerous challenges arise in the large-scale application
of dynamic data filtering within current large-model training systems. How to tackle these challenges is further explored.

E0154: Propagation of chaos for mean-field Langevin dynamics and its application to model ensemble

Presenter:  Atsushi Nitanda, A*Star / NTU, Singapore

Mean-field Langevin dynamics (MFLD) is an optimization method derived by taking the mean-field limit of noisy gradient descent for two-layer
neural networks in the mean-field regime. Recently, the propagation of chaos (PoC) for MFLD has gained attention as it provides a quantitative
characterization of the optimization complexity in terms of the number of particles and iterations. Remarkable progress in a recent study showed
that the approximation error due to finite particles remains uniform in time and diminishes as the number of particles increases. By refining the
defective log-Sobolev inequality a key result from earlier work an improved PoC result is established for MFLD, which removes the exponential
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dependence on the regularization coefficient from the particle approximation term of the optimization complexity. As an application, a PoC-based
model ensemble strategy with theoretical guarantees is proposed.

E0485: Simulation-based inference for Markov time series via diffusion models

Presenter: Kenji Fukumizu, The Institute of Statistical Mathematics, Japan

Amortized simulation-based inference (SBI) methods train neural networks on simulated data to perform Bayesian inference. While this strategy
avoids the need for tractable likelihoods, it often requires a large number of simulations and has been challenging to scale to time series data.
Scientific simulators frequently emulate real-world dynamics through thousands of single-state transitions over time. An SBI approach is proposed
that can exploit such Markovian simulators by locally identifying parameters consistent with individual state transitions. These local results are
then composed to obtain a posterior over parameters that align with the entire time series observation. The focus is on applying this approach to
neural posterior score estimation with diffusion models as a posterior sampler. It is demonstrated that the approach is more simulation-efficient
than directly estimating the global posterior on several synthetic benchmark tasks and simulators used in ecology and epidemiology. Finally, the
scalability and simulation efficiency of the approach are validated by applying it to a high-dimensional Kolmogorov flow simulator with around
one million data dimensions.

EO030 Room 604 BAYESIAN STATISTICS AND ECONOMETRICS Chair: Yasuhiro Omori

E0201: Tree boosting for learning density ratios with generalized Bayesian uncertainty quantification

Presenter: Naoki Awaya, Waseda University, Japan

Co-authors: Li Ma

Learning the density ratio from two samples of observations is a fundamental task for detecting and quantifying differences between two groups.
To provide an accurate approximation of density ratios with reasonable computational cost, a variant of the AdaBoost algorithm is proposed,
historically used for classification and regression tasks. Similar to the standard AdaBoost, the proposed algorithm sequentially updates the estimate
by adding tree-based weak learners, while observations are weighted based on the gap between the current density ratio estimate and group
allocation. A novel loss function called the balancing loss is inspired by the commonly used loss in the classification AdaBoost but is tailored
to facilitate direct density ratio estimation. Numerical experiments demonstrate that the proposed algorithm outperforms existing approaches in
terms of both accuracy and computational efficiency. Additionally, a generalized Bayesian framework is introduced for uncertainty quantification,
allowing for the assessment of statistical significance at each observed point.

E0435: Bayesian analysis of aging and declining household size effects on income distribution in Japan

Presenter: Kazuhiko Kakamu, Nagoya City University, Japan

A novel dynamic model is proposed to estimate income distributions from grouped data while simultaneously examining the factors driving changes
in income distribution. Assuming that the underlying income distribution follows a generalized beta distribution of the second kind, the state-space
model is extended to develop a dynamic framework. The model parameters are estimated using the Markov chain Monte Carlo method. Utilizing
Japanese household survey data, the impact of population aging and declining household size is investigated on income distribution in Japan. The
empirical results confirm that both aging and household size influence income inequality. Specifically, both factors contribute to an increase in the
proportion of lower-income households, thereby exacerbating income inequality.

E0586: General Bayesian quantile regression of count via generative modeling

Presenter: Yuta Yamauchi, Nagoya University, Japan

Co-authors: Genya Kobayashi, Shonosuke Sugasawa

Quantile regression is a powerful tool for understanding the distribution of a response variable conditioned on explanatory variables, yet its ap-
plication to count data remains challenging due to discreteness and model inflexibility. A novel Bayesian quantile regression method is proposed
for count data that overcomes these limitations by nonparametrically modeling the joint distribution of latent responses and covariates. A contin-
uous latent variable is introduced to associate with the discrete response, and the joint distribution of the latent variable and covariates is modeled
nonparametrically using a Pitman-Yor process mixture. This approach enables flexible modeling of the conditional distribution without restrictive
parametric assumptions. Conditional quantiles are derived from the joint distribution, and regression effects are inferred through general Bayesian
updating. Simulation studies and real data analysis demonstrate that the method significantly outperforms existing techniques, including jittering
and continuous Poisson regression, in accurately capturing conditional quantiles and their covariate dependencies. This framework enables accurate
estimation of conditional quantiles and flexible modeling of covariate effects, particularly when the underlying distribution of count data is complex
or deviates from standard assumptions.

E0561: Dynamic factor stochastic volatility in mean model

Presenter: Daichi Hiraki, University of Tokyo, Japan

Co-authors: Yasuhiro Omori

A stochastic volatility in mean (SVM) model is developed within a dynamic factor framework to capture common movements in macroeconomic
variables under time-varying uncertainty. Motivated by theoretical considerations in macro-finance, the model allows conditional volatility to
directly affect the conditional mean through a volatility-in-mean component. This feature enables the model to account for time-varying risk
premiums that are otherwise difficult to capture in standard factor stochastic volatility models. The model is estimated using Bayesian Markov
chain Monte Carlo methods and applied to quarterly U.S. macroeconomic data from the FRED-QD dataset. The empirical results illustrate how
the SVM structure can be embedded in a latent factor setting to study macroeconomic dynamics under uncertainty, providing a basis for future
forecasting and structural analysis.

E0850: Flexible skewness modeling in stochastic volatility: Generalized Fernandez-Steel distribution approach

Presenter: 'Tomoya Yano, The University of Tokyo, Graduate School of Economics, Japan

Co-authors: Yasuhiro Omori

A stochastic volatility model with error terms is considered following a generalized Fernandez-Steel distribution. Financial return data often
exhibit characteristics such as heavy tails and skewness, which can be partially captured by the standard Fernandez-Steel distribution. However,
by extending the distribution to allow connections at arbitrary quantile points (not just at the origin), the model gains greater flexibility. This
enhancement is expected to improve the accuracy of forecasts for risk measures such as value-at-risk (VaR) and expected shortfall (ES).
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EO161 Room 606 RECENT ADVANCES IN TIME SERIES AND NONPARAMETRIC METHODS Chair: Kin Wai Chan

E0519: Sliced inverse regression with large structural dimensions

Presenter: Dongming Huang, National University of Singapore, China

Co-authors: Songtao Tian, Qian Lin

The central space of a joint distribution (X, Y) is the minimal subspace S such that Y and X are conditionally independent given PX, where P is
the projection onto S. Sliced inverse regression (SIR), one of the most popular methods for estimating the central space, often performs poorly
when the structural dimension d is large. It is demonstrated that the generalized signal-noise-ratio (gSNR) tends to be extremely small for a general
multiple-index model when d is large. Then, the minimax rate for estimating the central space over a large class of high dimensional distributions
with a large structural dimension d (i.e., there is no constant upper bound on d) is determined in the low gSNR regime. This result not only
extends the existing minimax rate results for estimating the central space of distributions with fixed d to that with a large d, but also clarifies that
the degradation in SIR performance is caused by the decay of signal strength. The technical tools developed might be of independent interest for
studying other central space estimation methods.

E0783: A new prewhitening approach in time series variance estimation

Presenter:  Xu Liu, University of Washington, Seattle, United States

Co-authors: Kin Wai Chan

Prewhitening is a common approach to deal with strong autocorrelation. We propose a new perspective called tail prewhitening to perform it. It
uses parametric models to project the neglected tail autocovariances in nonparametric estimators onto the final estimator. This approach bridges
the nonparametric variance estimator and the parametric prewhitening model through a scaling factor. It automatically switches between these two
arms using a bandwidth parameter, without the need to transform the entire dataset into residuals, as in the standard prewhitening approach. When
the tail prewhitening model is well-specified, a parametric rate can be achieved. It is also more robust against prewhitening model misspecification
than the standard approach in finite samples. Besides, it avoids severe potential variance inflation or power reduction caused by the recoloring
factor in the standard approach. It is shown that multiple parametric models can be used to construct a multiply robust tail prewhitened estimator.
It also naturally works for multivariate time series. A real-data example in Markov chain Monte Carlo output analysis is provided.

E0346: Nonparametric data segmentation in multivariate time series via joint characteristic functions

Presenter: Euan McGonigle, University of Southampton, United Kingdom

Co-authors: Haeran Cho

In time series analysis, many data sets of practical interest contain abrupt changes in structure, such as the mean level or serial dependence.
Nonparametric change point detection is a flexible approach that aims to find general distributional changes in the data. A method is proposed for
nonparametric detection of multiple change points in serially dependent multivariate time series. A notion of distributional change is defined using
joint characteristic functions of the time series and its lagged values. This is used in combination with a moving sum-type procedure to identify
multiple change points by finding local maximizers of a test statistic calculated in a rolling fashion over the data. This enables the detection of
changes in both the marginal and pairwise joint distributions of the time series. The theoretical properties of the procedure are examined, and the
flexibility of the method is illustrated by applying it to a data example from economics.

E0736: Online GMM and GEL for time series

Presenter: Man Fung Leung, University of Illinois Urbana-Champaign, United States

Co-authors: Kin Wai Chan, Xiaofeng Shao

Time series data are inherently serially dependent and sequential. Motivated by the need to analyze large-scale streaming time series data, online
versions of the classical GMM and GEL are presented. The methodological development covers point estimation, confidence region construction,
over-identifying restrictions testing, and anomaly detection. Connections to and differences from existing methods are also discussed. Finally,
some encouraging finite sample results are shown in numerical simulations and data illustrations.

E0787: Asynchronous change point inference in high-dimensional locally stationary time series

Presenter: Cheuk Hin Cheng, The Chinese University of Hong Kong, Hong Kong

Co-authors: Kin Wai Chan

Change point analysis is important for applications in fields such as biomedical, financial, and environmental systems, where high-dimensional time
series often exhibit nonstationarity, with random shifts commonly occurring across components. Existing methodologies, restricted to stationary
time series and synchronized change point assumptions, fail to address these challenges. A nonparametric Z-estimation framework is proposed,
tailored to locally stationary high-dimensional processes that (i) tests structural break, (ii) estimates the mean and variance of the change point
location, and (iii) infers break magnitudes across dimension. Theoretically justified and simulation validated, the approach robustly detects asyn-
chronous shifts under complex temporal dependence. The application demonstrates its effectiveness in identifying localized disruptions, advancing
robust inference for modern high-dimensional time series with heterogeneous change patterns.

EO183 Room 817 STATISTICAL METHODOLOGIES FOR FUNCTIONAL DATA, CAUSALITY, AND SMOOTHING Chair: Myungjin Kim

E0211: Semiparametric mixture regression for asynchronous longitudinal data

Presenter:  Yehua Li, University of California at Riverside, United States

In an extensive longitudinal investigation of women’s health during mid-life and beyond, known as the Study of Women’s Health Across the Nation
(SWAN), hormonal biomarkers are repeatedly assessed, following an asynchronous schedule compared to other error-prone covariates, such as
physical and cardiovascular measurements. A subgroup analysis of the SWAN data is conducted, employing a semiparametric mixture regression
model, which allows the exploration of how the relationship between hormonal responses and other time-varying or time-invariant covariates varies
across subgroups. To address the challenges posed by asynchronous scheduling and measurement errors, the time-varying covariate trajectories are
modeled as functional data with reduced-rank Karhunen-Loeve expansions, where splines are employed to capture the mean and eigenfunctions.
Treating the latent subgroup membership and the functional principal component scores as missing data, an EM algorithm is proposed to effectively
fit the joint model, combining the mixture regression for the hormonal response and the FPC model for the asynchronous, time-varying covariates.
In addition, data-driven methods are explored to determine the optimal number of subgroups within the population. Through the comprehensive
analysis of the SWAN data, a crucial subgroup structure is unveiled within the aging female population, shedding light on important distinctions
and patterns among women undergoing menopause.

E0674: Learning robust treatment rules for censored data

Presenter:  Yifan Cui, Zhejiang University, China

There is a fast-growing literature on estimating optimal treatment rules directly by maximizing the expected outcome. In biomedical studies and
operations applications, censored survival outcome is frequently observed, in which case the restricted mean survival time and survival probability
are of great interest. Two robust criteria are proposed for learning optimal treatment rules with censored survival outcomes; the former one targets
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an optimal treatment rule maximizing the restricted mean survival time, where the restriction is specified by a given quantile such as median; the
latter one targets at an optimal treatment rule maximizing buffered survival probabilities, where the predetermined threshold is adjusted to account
the restricted mean survival time. Theoretical justifications are provided for the proposed optimal treatment rules, and a sampling-based difference-
of-convex algorithm is developed for learning them. In simulation studies, estimators show improved performance compared to existing methods.
The proposed method is also demonstrated using AIDS clinical trial data.

E0700: Bayesian period-varying Poisson modeling with reduced-rank regression

Presenter: Myungjin Kim, Kyungpook National University, Korea, South

Co-authors: Jieun Lee, Yongku Kim

Poisson regression models have been a classical tool for estimating and predicting species abundance. However, as changes in weather conditions
become more frequent and dramatic, Poisson models that can reflect varying impacts of climate variables with respect to time are needed. The
application domain of Poisson regression models is expanded by developing a period-varying Poisson regression framework that can explain the
varying impacts of covariates on the outcome over the course of time. The framework of period-varying Poisson regression modeling uses the notion
of reduced-rank regression, which improves the accuracy of statistical inference by allowing the regression coefficient vectors to share information
with each other. The consistency in rank selection for the proposed method is established. To enable statistical inference under the low-rank
constraint, the weighted Bayesian bootstrap is incorporated into the framework. The results of a simulation study are provided to demonstrate the
performance of the proposed method. Finally, the period-varying Poisson regression model is applied to investigate the effect of varying climates
on the mosquito population in a rural city in South Korea.

E0804: Time varying treatment effects of functional data with latent confounders

Presenter:  Jie Li, Renmin University of China, China

Co-authors: Shujie Ma, Yehua Li

Understanding time-varying causal effects in functional data is critical in many scientific domains. Traditional causal inference methods focus
on scalar or vector outcomes, but functional responses measured repeatedly over time require specialized approaches. In these settings, treatment
assignment may change over time, and its causal effect is a function of time. Moreover, standard estimators rely on the ignorability assumption
given observed covariates, which may be violated by unmeasured confounding. A novel joint modeling framework is proposed that incorporates
latent covariates into both the functional outcome and treatment assignment models, estimated via a Monte Carlo EM algorithm. The method yields
unbiased estimates of both heterogeneous and average time-varying treatment effects and accommodates irregular, sparse measurements. Applied
to the study of women’s health across the nation, it examined how depressive symptoms causally influence follicle-stimulating hormone levels
during the menopause transition. The analysis uncovers the dynamic treatment effect and demonstrates the utility of the approach for complex
functional data.

EO088 Room 701 ADVANCED METHODS FOR HETEROGENEOUS DATA ANALYSIS Chair: Chaojun Li

E0716: Spatial transcriptomics deconvolution using deep neural networks with adversarial discriminative domain adaptation

Presenter:  Jingsi Ming, East China Normal University, China

The rapid advancement of spatial transcriptomics has substantially improved the understanding of spatial architecture and gene expression hetero-
geneity within tissues. However, many spatial transcriptomics techniques can not reach single-cell resolution, instead measuring gene expression
profiles from mixtures of potentially heterogeneous cell types. AddaGCN is proposed, a robust deconvolution method to infer cell type composition
from spatial transcriptomic data. AddaGCN leverages graph convolutional networks to incorporate spatial information and employ an adversarial
discriminative domain adaptation approach to mitigate batch effects between spatial and single-cell reference data. Comprehensive real data analy-
ses demonstrate AddaGCN’s flexibility to diverse datasets generated by various technology platforms and underscore its superior performance and
robustness in cell-type deconvolution compared to other methods.

E0717: Dynamic regression of longitudinal trajectory features

Presenter: Huijuan Ma, East China Normal University, China

Chronic disease studies often collect data on biological and clinical markers at follow-up visits to monitor disease progression. Viewing such
longitudinal measurements governed by latent continuous trajectories, a new dynamic regression framework is developed to investigate the hetero-
geneity pattern of certain features of the latent individual trajectory that may carry substantive information on disease risk or status. Employing
the strategy of multi-level modeling, the latent individual trajectory feature of interest is formulated through a flexible pseudo B-spline model with
subject-specific random parameters and then link it with the observed covariates through quantile regression, avoiding restrictive parametric dis-
tributional assumptions that are typically required by standard multi-level longitudinal models. An estimation procedure is proposed by adapting
the principle of the conditional score and developing an efficient algorithm for implementation. The proposals yield estimators with desirable
asymptotic properties as well as good finite-sample performance, as confirmed by extensive simulation studies. An application of the proposed
method to a cohort of participants with mild cognitive impairment (MCI) in the Uniform Data Set (UDS) provides useful insights about the complex
heterogeneous presentations of cognitive decline in MCI patients.

E0790: Estimation and inference for Markov-switching GARCH models

Presenter: Chaojun Li, East China Normal University, China

Markov-switching GARCH models have been widely used to account for distinct volatility clustering patterns under different economic conditions.
It is challenging to estimate this class of models because of path dependence on regimes. An approximate maximum likelihood estimator (MLE)
is proposed based on truncated regime paths. The upper bounds of the approximation errors are derived in likelihood computation and latent
variable inference, investigate the asymptotic properties of the approximate MLE, and examine the performance of the approximate MLE through
simulation experiments and an empirical application.

E0792: Mendelian randomization identifying and estimating causal heterogeneity effect using summary statistics

Presenter:  Xingjie Shi, East China Normal University, China

Mendelian randomization (MR) employs genetic variants as instrumental variables to investigate the causal effect of exposure on an outcome using
summary statistics from genome-wide association studies. However, conventional MR approaches can be prone to omitted variable bias when the
causal effect is moderated by an environmental variable. CHESS is introduced, a novel method aimed at assessing the causal effect of exposure
on outcome while also examining how this effect is altered by a given environmental factor. Through simulations, it is shown that CHESS is more
effective in avoiding false positives resulting from causal heterogeneity effects compared to existing methods. When applied to traits studied in
recent GWAS research, CHESS reveals diverse causal relationships between males and females that are supported by existing literature while also
minimizing the identification of less plausible heterogeneity.
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E1164: Incorporating auxiliary information for improved statistical inference and its extensions to distributed algorithms

Presenter: Miaomiao Yu, East China Normal University, China

Personal credits have always been a hot topic in the society. Among all of them, the evaluation of default risk is particularly concerning since
robust estimation based on personal information can help needy individuals get loans and financial institutions to avoid losses. So far, there
have been no good solutions due to limited data, especially default information. With the advent of the era of big data, it is possible to improve
the effectiveness of estimates by using auxiliary information from external studies or public domains. However, individual-level data can not
be gained directly because of the emphasis on data privacy; that is, only some summarized statistics with auxiliary information are allowed to
be shared. To effectively utilize external integrated auxiliary information to improve the accuracy of default risk estimation, a unified auxiliary
information framework is introduced, which is referred to as the enhanced GEE method, to effectively incorporate various external summary results
by employing the generalized estimating equations (GEE) approach and augmenting a weighted logarithm of confidence density on GEE function.
Besides, a low-cost Map-Reduce procedure for the distributed statistical inference of enhanced GEE method in big data is developed that can
achieve the same efficiency as the oracle-enhanced GEE approach under mild conditions.

EO342 Room 702 STOCHASTIC ITERATIVE METHODS FOR STATISTICAL LEARNING Chair: Jocelyn Chi

E0824: A robust stochastic method for linear/ReLU regressions under adversarial noise in the streaming setting

Presenter: Halyun Jeong, The State University of New York at Albany, United States

SGD-exp, a novel stochastic gradient descent method, is introduced with an exponentially decaying step size for linear and ReLU regressions in
adversarial corruption models. SGD-exp is designed specifically for fully streaming data environments, where past data cannot be revisited, posing
significant challenges for conventional robust regression methods. Near-linear convergence guarantees to the true parameter are presented, even
with corruption rates as high as for Massart noise, a semi-random noise model, and it remains effective under any corruption rate for symmetric
oblivious corruptions. The analysis is based on the drift analysis of a discrete stochastic process and its hitting time, combined with an SGD residual
equation transformation, which could be interesting on its own.

E0951: Randomized Kaczmarz methods for corrupted tensor linear systems

Presenter: Alejandra Castillo, Pomona College, United States

Co-authors: Jamie Haddock, Iryna Hartsock, Paulina Hoyos, Lara Kassab, Alona Kryshchenko, Kamila Larripa, Deanna Needell, Shambhavi
Suryanarayanan, Karamatou Yacoubou Djima

Recovering tensor-valued signals from corrupted measurements is a central problem in various applications such as hyperspectral image recon-
struction and medical imaging. The tensor linear system AX = B is considered, where A is a known measurement operator, X is the unknown tensor
signal, and B contains observations potentially affected by sparse, large-magnitude corruptions. A quantile-based randomized Kaczmarz algorithm,
called quantile tensor randomized Kaczmarz (QTRK), is discussed to address this challenge. By integrating quantile statistics into the iterative
update process, TRK improves robustness against adversarial errors. A variant selectively omits unreliable measurements to enhance stability
further. Both algorithms offer convergence guarantees and are evaluated on synthetic and real-world examples, including a video deblurring task,
showing improved performance in corrupted settings.

E0469: Randomized methods and doubly noisy systems

Presenter:  Anna Ma, University of California, Irvine, United States

Large-scale linear systems, Ax = b, frequently arise in data science and scientific computing at massive scales, thus demanding effective iterative
methods to solve them. Often, these systems are noisy due to operational errors or faulty data-collection processes. In the past decade, the
randomized Kaczmarz algorithm (RK) was studied extensively as an efficient iterative solver for such systems. However, the convergence study
of RK in the noisy regime is limited and considers measurement noise in the right-hand side vector, b. Unfortunately, that is not always the case,
and the coefficient matrix A can also be noisy. The purpose is to motivate and discuss doubly noisy linear systems and the performance of the
Kaczmarz algorithm applied to such systems. New results are also presented on the limit points of Kaczmarz iterates for arbitrary systems.

E0343: Scalable multiclass high-dimensional linear discriminant analysis via the randomized Kaczmarz method

Presenter:  Jocelyn Chi, University of Colorado Boulder, United States

Fisher’s linear discriminant analysis (LDA) is a foundational method of dimension reduction for classification that has been useful in a wide
range of applications. The goal is to identify an optimal subspace to project the observations onto that simultaneously maximizes between-group
variation while minimizing within-group differences. The solution is straightforward when the number of observations is greater than the number
of features, but difficulties arise in the high dimensional setting, where there are more features than there are observations. Many works have
proposed solutions for the high dimensional setting and frequently involve additional assumptions or tuning parameters. A fast and simple iterative
algorithm is proposed for high-dimensional multiclass LDA on large data that is free from these additional requirements and that comes with some
guarantees. The algorithm is demonstrated on real data, and some results are highlighted.

EO163 Room 703 ADVANCES IN BAYESIAN THEORY AND METHODS Chair: Igor Pruenster

E0821: Beyond Schrodinger bridges: A least-squares approach for learning stochastic dynamics with unknown volatility

Presenter: Renato Berlinghieri, Massachusetts Institute of Technology, United States

Scientists often need to learn the underlying stochastic dynamics of systems from population-level snapshot data, where individual trajectories are
unavailable. For example, in time course single-cell mRNA profiling, cellular transcriptional state measurement is performed on different biological
replicates because the measurement process destroys the cells. Existing methods based on Schrodinger bridge techniques rely on Kullback-Leibler
divergence and assume known, constant volatility, limiting their applicability in realistic settings where volatility may be unknown or varying. A
new framework that directly matches the joint distribution of the state (e.g., mRNA expression levels) is proposed, and the time of observation
using maximum mean discrepancy. This approach reduces to a least-squares formulation in distributional space and motivates an RZ-type goodness-
of-fit measure for model inspection and comparison. It is shown in the experiments that the proposed method outperforms existing Schrodinger
bridge-based baselines in forecasting and is robust to unknown volatility and missing observations.

E0846: A partial likelihood approach to tree-based density modeling and its application in Bayesian inference

Presenter: Benedetta Bruni, Duke University, United States

Co-authors: Li Ma

Tree-based priors for probability distributions are usually specified using a predetermined, data-independent collection of candidate recursive
partitions of the sample space. To characterize an unknown target density over the entire sample space, candidate partitions must expand deeply
into all areas of the sample space with potential non-zero sampling probability. Such a system of partitions can incur prohibitive computational
costs and make inference prone to overfitting, especially in regions with little probability mass. Thus, existing models rely on relatively shallow
trees, limiting their ability to characterize local features and reducing statistical efficiency. This compromise can be inevitable to ensure coherent
likelihood-based reasoning in Bayesian inference, as a data-dependent partition system allowing deeper expansion only in regions with more
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observations would induce double dipping of the data. The proposal is to restore coherency while allowing candidate partitions to be data-dependent
using Cox’s partial likelihood. The approach applies to existing likelihood-based methods, particularly to Bayesian inference on tree-based models.
Density estimation examples are given, where the partial likelihood is endowed with existing priors on tree-based models and is compared with
the standard, full-likelihood approach. The results show substantial gains in estimation accuracy and computational efficiency from adopting the
partial likelihood.

E0735: Hierarchical random measures without tables

Presenter: Marta Catalano, Luiss University, Italy

Bayesian multilevel models provide an effective framework to borrow information from different data sources through the sharing of common
features. In a nonparametric setting, a classic example is the hierarchical Dirichlet process, whose generative model can be described through a set
of latent variables, commonly referred to as tables in the popular restaurant franchise metaphor. The latent tables greatly simplify the expression
of the posterior and allow for the implementation of a Gibbs sampling algorithm to approximately draw samples from it. However, managing
their assignments can become computationally expensive, especially as the size of the dataset and the number of levels increase. A prior for the
concentration parameter of the hierarchical Dirichlet process is identified that (i) induces a quasi-conjugate posterior distribution, and (ii) removes
the need for tables, bringing to more interpretable expressions for the posterior, with both a faster and an exact algorithm to sample from it. This
construction extends beyond the Dirichlet process, leading to a new framework for defining normalized hierarchical random measures and a new
class of algorithms to sample from their posteriors.

E0413: Online Bernstein von Mises theorem

Presenter:  Jeyong Lee, POSTECH, Korea, South

Co-authors: Junhyeok Choi, Minwoo Chae

Online learning is an inferential paradigm in which parameters are learned sequentially from data rather than from a fixed dataset, as in batch
learning. Instead of training on a large dataset at once, an online learning algorithm updates parameters incrementally as new data arrive. The
assumption is that mini-batches from the entire dataset become available in sequential order. The Bayesian framework, which updates the belief
about an unknown parameter after each mini-batch observation, is naturally suited for online learning. As each mini-batch arrives, the posterior
distribution is updated based on the current prior and the mini-batch observations, with the updated posterior serving as the prior for the next
step. However, unless conjugacy holds, this naive Bayesian approach is rarely computationally tractable. If the model is regular, the updated
posterior distribution can be approximated by a normal distribution, as justified by the Bernstein von Mises theorem. A variational approximation
is considered at each step, and the frequentist properties of the sequentially updated posterior are investigated at the final step. Under mild
assumptions, it is proven that the accumulated approximation error at each step becomes negligible once the mini-batch size exceeds a certain
threshold, depending on the dimension of the parameter. Consequently, the difference between the sequentially updated posterior and the full
posterior is asymptotically negligible.

E0780: A measure-on-graph-valued diffusion: A particle system with collisions and its application

Presenter:  Shuhei Mano, The Institute of Statistical Mathematics, Japan

A diffusion-taking value in probability measures on a graph is studied. The masses on each vertex satisfy the stochastic differential equation of the
form dx; = ¥ jen(i) /XiXjdBij on the simplex, where B;; are independent standard Brownian motions with skew symmetry, and N(i) is the neighbor
of the vertex i. A dual Markov chain is introduced to the Markov semigroup on integer partitions or an interacting particle system. The diffusion
with linear drift that causes the killing of the dual Markov chain is investigated. The Markov chain is used to study the unique stationary state of
the diffusion, which generalizes the Dirichlet distribution. An application of the results is illustrated by a Bayesian graph selection problem.

EO138 Room 705 CHANGE DETECTION AND MONITORING FOR HIGH-DIMENSIONAL & NONLINEAR SYSTEMS Chair: Ansgar Steland

E1095: A Hyvarinen score-based approach to quickest change detection in unnormalized statistical models

Presenter: Taposh Banerjee, University of Pittsburgh, United States

Co-authors: Vahid Tarokh, Sean Moushegian

Score-based methods have become increasingly popular for modeling and generation. Scores or the gradient of log density are used to develop
methods for the quickest detection of changes in unnormalized and score-based models. These methods can be applied to detect changes in high-
dimensional data. Analytical bounds on the false alarm and delay performances are provided. A robust method is then discussed for performing
detection in such models. Next, a diffusion score-based method is introduced that can be used to approach the performance of optimal likelihood
ratio-based tests. Finally, the effectiveness of the methods are shown by applying them to real and simulated high-dimensional data.

E1099: Estimation of the long-run variance of nonlinear time series with an application to change point analysis

Presenter: Vaidotas Characiejus, University of Southern Denmark, Denmark

Co-authors: Piotr Kokoszka, Xiangdong Meng

For a broad class of nonlinear time series known as Bernoulli shifts, the asymptotic normality of the smoothed periodogram estimator of the
long-run variance is established. This estimator uses only a narrow band of Fourier frequencies around the origin and so has been extensively
used in local Whittle estimation. Existing asymptotic normality results apply only to linear time series, so substantially extending the scope of the
applicability of the smoothed periodogram estimator. As an illustration, it is applied to a test of changes in mean against long-range dependence.
A simulation study is also conducted to illustrate the performance of the test for nonlinear time series.

E1133: Asymptotic properties of change point detection in high dimensional settings

Presenter: Kento Egashira, Tokyo University of Science, Japan

Co-authors: Kazuyoshi Yata, Makoto Aoshima

Change point detection has received increasing attention in high-dimensional, low-sample-size (HDLSS) settings. While numerous methods have
been developed under the assumption of independence across samples, theoretical understanding remains limited when samples exhibit dependency.
The asymptotic properties of change point detection are investigated for dependent samples under HDLSS settings, focusing on the method that
detects changes in both mean vectors and covariance matrices. Under these conditions, sufficient conditions are derived for the consistency of
change point estimators. The theoretical results are further extended to scenarios with multiple change points. Numerical simulations are provided
to illustrate the practical performance.

E1134: Adapted-threshold classification and monitoring: Boosting sensitivity

Presenter: Ansgar Steland, RWTH Aachen University, Germany

Many procedures for monitoring and classification thresholds are standardized statistics using constants to raise the alarm and mark suspicious
data points. The proposal is to use threshold functions depending on covariates related to the alarm event. This allows for a boost in sensitivity for
certain regions of the sample space, e.g., those corresponding to high risks. New results on optimal threshold functions controlling the marginal
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type I error rate are presented. Further, nonparametric estimation is studied for the proportional threshold. Lastly, the potential for improvement of
classifiers from statistics and machine learning is discussed. The approach is illustrated by real data examples.

E0516: Monitoring the power curve of wind energy systems

Presenter: Fabian Mies, Delft University of Technology, Netherlands

The power curve of a wind turbine describes the generated power as a function of wind speed and typically exhibits an increasing, S-shaped profile.
It is suggested to utilize this functional relation to monitor the wind energy systems for faults, sub-optimal controls, or unreported curtailment. The
problem is formulated as a regression changepoint model with isotonic shape constraints on the model function, and a multiscale segmentation
scheme is devised, which is able to detect both small and persistent deviations as well as short-lived anomalies. The application to real-world
generation data, as well as a simulation study, illustrates the benefits of the methodology.

EO0237 Room 709 STATISTICAL METHODOLOGIES SHAPING THE FUTURE OF PLANT AND ANIMAL BREEDING  Chair: Reka Howard

E0845: Differentiable breeding: Automatic differentiation enables efficient gradient-based optimization of breeding strategies

Presenter: Kosuke Hamazaki, Center for Advanced Intelligence Project (AIP), RIKEN, Japan

Co-authors: Hiroyoshi Iwata, Koji Tsuda

Conventional breeding often requires extensive time to develop new cultivars, hindering rapid adaptation to global challenges. While genomic
selection has accelerated breeding, there remains substantial room for improvement. Recent studies have explored complex decision-making
in breeding schemes using various optimization techniques. However, these methods are challenged by constraints in simultaneously optimizing
multiple parameters necessary for achieving more flexible optimization. To address these limitations, automatic differentiation of breeding schemes
is implemented using PyTorch. By treating the entire breeding scheme as a differentiable computational graph, efficient gradient calculations are
enabled for final genetic gains relative to progeny allocation parameters for each mating pair. Automatic differentiation is used to perform gradient-
based optimization of progeny allocation strategies, aiming to maximize genetic gains in breeding schemes. The gradient-based strategy was then
compared to black-box-based optimized and non-optimized strategies. The framework successfully outperformed the non-optimized strategy in
terms of genetic gains, which demonstrates that the framework effectively harnessed gradient information via automatic differentiation.

E1040: Estimating changing crop-low yield risks using non-stationary generalized Pareto distributions

Presenter:  Akio Onogi, Ryukoku University, Japan

Estimating changing low-yield risks is important for crop breeding, as breeding efforts should prioritize regions where such risks are increasing.
Based on extreme value theory, the probability of rare events can be approximated using generalized Pareto distributions (GPD). Non-stationary
GPD models are applied to estimate trends in low-yield risks over time. The models are applied to global yield data of maize, wheat, rice,
and soybean from 1961 to 2022, as well as local yield data for wheat, rice, and soybean in Japan from 1948/1958 to 2020. Results revealed
increasing low-yield risks for maize and wheat in many global regions, while only wheat in Japan showed a mitigating trend. Model validation
using simulations confirmed that the proposed methods can reasonably estimate changing risk levels, with estimation precision depending on data
size. While the models can be further improved, the feasibility of a data-driven approach is demonstrated for assessing low-yield risks without
relying on assumptions about climate or crop physiology.

E1160: Bridging past and present tree growth data using genomics

Presenter: Hiroyoshi Iwata, The University of Tokyo, Japan

Co-authors: Haruka Sano, Jiaming Yan, Yamato Unno, Naoko Miura, Wei Guo, Kazutaka Kusunoki

Long-term field trials provide invaluable insights into forest tree growth, but missing records and inconsistent measurements often hinder integrated
analysis. A larch provenance trial established in 1965 is studied at the Fuji Iyashinomori Woodland Study Center, the University of Tokyo Forests,
using seedlings derived from controlled crosses among species of the genus Larix. While tree height was recorded annually in the early years
and DBH in standard trees after 1972, many records were incomplete. A new approach is developed to integrate these historical data with current
phenotypes obtained via remote sensing, using genomic information to link past and present. Genetic relationships among individuals and across
years were modeled to impute missing values and reconstruct growth trajectories using nonlinear mixed models. This allowed for estimating
age-dependent changes in height, DBH, and stem volume. The analysis revealed substantial variation among maternal lines and families in growth
patterns over time. Results highlight how genomic data can bridge fragmented historical observations and current measurements, enabling a deeper
understanding of long-term genetic influences on tree growth.

E1195: Estimating genetic gain and implementing genomic selection in a student-led barley breeding program

Presenter: Reka Howard, University of Nebraska - Lincoln, United States

Co-authors: Sydney Graham, Katherine Frels

In Nebraska, winter feed barley presents an emerging market for producers and an opportunity to diversify cropping systems. The University
of Nebraska barley breeding program aims to develop high-yielding, winter-hardy varieties. A unique aspect of this program is that doctoral
students serve as barley breeders and are responsible for crossing, data collection, and advancement decisions. A historical data set is used to
evaluate the realized genetic gain of the University of Nebraska barley breeding program, then as a training population for genomic selection. The
dataset consisted of 302 genotypes from the advanced yield trial evaluated from 2002 to 2022 in three Nebraska locations. Genomic selection
models included four variations of GBLUP, four Bayesian models, and two machine learning approaches (random forest, support vector machine)
and were applied for both winter survival and grain yield. The implementation of genomic selection models has the benefit of improving barley
varieties for the program and can also aid future student barley breeders in their selection strategies.

E1254: Trait measurement error and its impact on genetic analysis of computer vision-based phenotypes

Presenter: Gota Morota, The University of Tokyo, Japan

Quantitative genetic analysis of image- or video-derived phenotypes is increasingly being performed for a wide range of traits. Pig body weight
estimated by a conventional approach or a computer vision system can be considered as two different measurements of the same trait, but with
different sources of phenotyping error. Previous studies have shown that trait measurement error, defined as the difference between manually
collected phenotypes and image-derived phenotypes, can be influenced by genetics, suggesting that the error is systematic rather than random and
is more likely to lead to misleading quantitative genetic analysis results. We investigated the effect of trait measurement error on genetic analysis
of pig body weight (BW). Genomic heritability estimates for scale-based and image-based BW were mostly identical across growth periods.
Genomic heritability estimates for trait measurement error were consistently negligible, regardless of the choice of computer vision algorithm. In
addition, genome-wide association analysis revealed no overlap between the top markers identified for scale-based BW and those associated with
trait measurement error. This study showed that manually measured scale-based and image-based BW phenotypes yielded the same quantitative
genetic results. We found no evidence that BW trait measurement error could be influenced, at least in part, by genetic factors.
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E1265: Human-centered integration of Al-based phenotyping in modern breeding pipelines

Presenter: 'Wei Guo, The University of Tokyo, Japan

Integrating artificial intelligence (Al) and image-based phenotyping is revolutionizing how plant breeding programs collect, analyze, and utilize
trait data under real-world conditions. These technologies enable non-destructive, high-throughput assessment of crop growth, morphology, and
stress responses, offering powerful support for genotype selection and environmental adaptation. However, meaningful adoption in breeding
contexts requires a human-centered approach that ensures interpretability, usability, and actionable outcomes. Recent efforts in developing Al-
powered phenotyping pipelines designed for direct application in breeding programs are presented. We demonstrate how trait data extracted via
deep learning and UAV-based imaging are integrated with genotype and environmental variables through robust modeling workflows. Emphasis is
placed on spatial correction, trait calibration, and the alignment of analytical outputs with breeder decision-making needs. By combining technical
innovation with human usability, our work contributes to building scalable, flexible phenotyping systems that accelerate genetic improvement,
support climate-resilient cultivar development, and foster stakeholder confidence in Al-driven tools.

EO124 Room 710 METHODS AND COMPUTATION FOR HIGH-DIMENSIONAL AND INFINITE-DIMENSIONAL DATA Chair: Kei Hirose

E0670: Predictive modeling with latent variables: A two-stage approach

Presenter: Po-Hsien Huang, National Chengchi University, Taiwan

In structural equation modeling (SEM) with latent variables, researchers often seek to examine causal relationships among unobserved constructs.
With the growing emphasis on predictive modeling, the meaning of prediction is explored in the presence of latent variables. Let y be a Q-
dimensional observed response vector and x a P-dimensional observed feature vector, both considered noisy measurements of latent variables 1
and &, respectively. Assuming the data-generating process for 1 depends solely on &, the conditional expectation E[y|x] provides a meaningful
quantity for prediction. In the linear case, the expression for E[y|x] implies that predicting y via E[E|x] - the regression factor score of & - is
sufficient, thereby justifying the use of factor score regression even in the presence of interaction effects. This insight motivates a two-stage
estimation procedure: the first stage fits measurement models (e.g., factor analysis, latent class analysis, or item response theory) to reduce the
dimensionality of the feature vector, and the second stage estimates regression coefficients by minimizing unbiased estimating equations. The
proposed framework generalizes traditional factor score regression to a broad class of measurement models for both features and outcomes.

E0687: Sparse clustering for multi-dimensional functional data using Frechet distance: Methods and applications in medical data
Presenter: Soon-Sun Kwon, Ajou University, Korea, South

Novel clustering methodologies are presented for multi-dimensional functional data that account for asynchronous measurements and varying
variable contributions. Building on the Frechet distance, two scalable algorithms are proposed: a multi-dimensional extension of K-means and a
sparse variant that incorporates functional variable selection. These methods effectively group irregularly observed trajectories and identify the
most influential variables in the clustering process. The performance of the approaches are validated through extensive simulation studies and apply
the sparse clustering technique to longitudinal thyroid cancer data from South Korea. The analysis reveals clinically meaningful patient clusters
and highlights the role of specific biomarkers in disease prognosis. This framework offers a powerful tool for high-dimensional trajectory analysis,
especially in biomedical settings.

E0814: Linear structural equation models for functional data with RKHS mapping

Presenter: Michio Yamamoto, The University of Osaka / RIKEN AIP / Shiga University, Japan

Co-authors: Yoshikazu Terada

Statistical methods for examining causal relationships in multivariate functional data have significantly developed in recent years. Several ap-
proaches are based on structural equation models (SEMs) with function-on-function regression and assume that the functional data lie in a repro-
ducing kernel Hilbert space (RKHS) for theoretical requirements. In practice, however, functional observations may exist in a broader function
space. Thus, it is proposed that functional data be mapped into an RKHS before estimation. The theoretical evaluation reveals that pre-mapping to
the RKHS can relax the conditions required for ensuring that the regression operators are well-defined in functional linear SEMs. The theoretical
findings are further illustrated through numerical examples, highlighting the relaxation of smoothness conditions and the potential for broader
applicability in functional data analysis.

E0902: Composite basis expansions for unified functional representation of high-dimensional multilevel spatiotemporal data

Presenter:  Yuko Araki, Tohoku University, Japan

A novel composite basis expansion method is proposed for the functional representation of high-dimensional spatiotemporal data characterized
by heterogeneous observation times, individual-level variation, and multilevel structure. The method aims to minimize information loss while
maintaining a unified modeling framework. Traditional functional data analysis often employs principal components or Wavelet bases, assuming
regular observation grids and low noise. However, real-world datasets in domains such as medical imaging and physiological monitoring commonly
violate these assumptions, presenting irregular sampling densities and small sample sizes. These features challenge the stability and flexibility of
conventional functionalization approaches. To address these limitations, a composite basis is constructed that integrates elements from multiple
basis construction strategies, including sparse singular value decomposition and a form of dynamic mode decomposition. This framework enables
the smooth and robust functional representation of structurally complex data. In addition, a novel information criterion tailored to functional spaces
is proposed, designed to guide the selection of basis dimensionality in a way that mitigates overfitting while maximizing information retention.

E1280: Break detection in variance-covariance matrix

Presenter: Benjamin Poignard, Keio University, Japan

Co-authors: Ying Lin

The aim is to estimate a time-varying sparse covariance matrix that evolves in a piecewise constant manner. The proposed procedure is based on
the adaptive version of the mixture Group Fused LASSO and LASSO penalties, applied to the squared Frobenius divergence. This approach allows
us to estimate both the sparsity patterns and the change-points. We provide the conditions for the consistency of the estimated change-points and
sparse estimators, and propose an ADMM-based algorithm to solve the optimization problem.
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EO185 Room 711 RECENT ADVANCES IN FUNCTIONAL DATA ANALYSIS Chair: Haixu Wang

E0487: Similarity-informed transfer learning for multivariate functional censored quantile regression

Presenter: Hua Liu, Xian Jiaotong University, China

To address the challenge of utilizing patient data from other organ transplant centers (source cohorts) to improve survival time estimation and
inference for a target center (target cohort) with limited samples and strict data-sharing privacy constraints, the similarity-informed transfer learning
(SITL) method is proposed. This approach estimates multivariate functional censored quantile regression by flexibly leveraging information from
each source cohort based on its similarity to the target cohort. Furthermore, the method is adaptable to continuously updated real-time data. The
asymptotic properties of the estimators obtained are established using the SITL method, demonstrating improved convergence rates. Additionally,
an enhanced approach is developed that combines the SITL method with a resampling technique to construct more accurate confidence intervals
for functional coefficients backed by theoretical guarantees. Extensive simulation studies and an application to kidney transplant data illustrate the
significant advantages of the SITL method. Compared to methods that rely solely on the target cohort or indiscriminately pool data across source
and target cohorts, the SITL method substantially improves both estimation and inference performance.

E0636: FKWC: Robust covariance changepoint detection for multivariate functional data

Presenter: Kelly Ramsay, York University, Canada

Co-authors: Shojaeddin Chenouri

A novel changepoint detection method is proposed, the Functional Kruskal-Wallis for Covariance (FKWC) procedure, which leverages rank statis-
tics and multivariate functional data depth. The FKWC procedure robustly identifies changepoints in the variability of sequences of independent
multivariate functional data. It supports testing for at most one changepoint, detecting epidemic changes, or estimating both the number and loca-
tions of multiple unknown changepoints. After considering various theoretical and empirical results, applications of the FKWC procedure to fMRI
scans and functional financial time series are showcased.

E0698: On prior distributions for orthogonal function sequence: Application to Bayesian functional principle component analysis
Presenter:  Shonosuke Sugasawa, Keio University, Japan

Co-authors: Daichi Mochihashi

The aim is to propose a novel class of prior distributions for sequences of unknown functions that encourages near-orthogonality via a basis function
expansion. Such prior constructions are particularly useful in Bayesian approaches to functional principal component analysis (FPCA), where
orthogonality among principal component functions is crucial for ensuring a parsimonious representation of functional variation. The framework
allows not only for uncertainty quantification of functional estimates but also for automatic selection of the number of components, providing a fully
probabilistic treatment of FPCA. The flexibility and effectiveness of the proposed methodology are demonstrated through numerical experiments
and real data applications.

E0654: Representation learning of dynamic networks

Presenter: Haixu Wang, University of Calgary, Canada

A novel representation learning model is introduced for dynamic networks, capturing evolving relationships within a population. Framing the
problem within functional data analysis, dynamic networks are represented as matrix-valued functions and embedded into a lower-dimensional
functional space. This space preserves network topology while enabling attribute learning, community detection, and link prediction. The model
accommodates asymmetric embeddings to distinguish nodes’ regulatory and receiving roles, ensuring continuity over time. Unlike discrete-time
methods, this approach leverages a functional representation to infer network structures at unobserved time points. The model is validated through
simulations and real-world applications, demonstrating superior link prediction accuracy compared to existing approaches. A statistical framework
is provided, balancing representation learning capacity with interpretability, offering insights into dynamic network structures.

E0966: Identifying neuroimaging regions with irregular boundaries using semiparametric models for interval-censored data

Presenter: Haolun Shi, Simon Fraser University, Canada

Alzheimer’s disease (AD) is a progressive neurodegenerative disorder that leads to memory loss, cognitive decline, and behavioral changes without
a known cure. Neuroimages are often collected alongside the covariates at baseline to forecast the prognosis of the patients. Identifying regions
of interest within the neuroimages associated with disease progression is thus of significant clinical importance. One major complication in such
analysis is that the domain of the brain area in neuroimages is irregular. Another complication is that the time-to-AD is interval-censored, as
the event can only be observed between two revisit time points. The aim is to address these complications by modeling the imaging predictors
via bivariate splines over triangulation and incorporating the imaging predictors in a flexible class of semiparametric transformation models. The
regions of interest can then be identified by maximizing a penalized likelihood. A computationally efficient expectation-maximization algorithm is
devised for parameter estimation. An extensive simulation study is conducted to evaluate the finite-sample performance of the proposed method.
An illustration with the Alzheimer’s Disease Neuroimaging Initiative dataset is provided.

EO110 Room 818 MACHINE LEARNING AND NONPARAMETRIC METHODS FOR COMPLICATE DATA Chair: Weichi Wu

E0401: Generalizing transfer learning: A flexible doubly robust estimation approach for missing data

Presenter: Tianying Wang, Colorado State University, United States

Modern large-scale datasets often face challenges with missing data, particularly binary covariates, which are prone to complete absence due to
their reliance on specific questionnaires or detailed clinical evaluations. The absence of these covariates, often significant confounders, introduces
bias in estimation and inference and reduces prediction accuracy. Traditional methods, reliant on mechanisms like missing at random, cannot
address completely missing binary covariates. To overcome this, a doubly robust transfer learning framework is proposed that utilizes a novel
sub-group shift assumption to effectively leverage data from source populations. The method, proven to be n!/2-consistent and asymptotically
normal, is validated through simulations and an application using UK Biobank data. A critical gap is filled in missing data methodologies and
offers a practical solution for mitigating bias in modern studies.

E0883: Supporting evidences for adaptive feature program

Presenter:  Qian Lin, Tsinghua University, China

The aim is to propose an adaptive feature program to explain the superiority of the neural network. Some supporting evidence is presented for the
adaptive feature program.

E0898: Two sample and ANOVA test for high-dimensional non-stationary time series

Presenter: Yunyi Zhang, The Chinese University of Hong Kong, Shenzhen, China

Testing for differences in population means is a fundamental topic in statistics literature and has been extensively studied in the context of inde-
pendent samples. However, when the data exhibit high dimensionality and dependence simultaneously, the bias introduced by dependence may
invalidate classical test procedures. A new test statistic for two-sample and ANOVA test of high-dimensional time series is introduced that mitigates

© ECOSTA ECONOMETRICS AND STATISTICS. All rights reserved. 71



Friday 22.08.2025 10:00 - 12:05 EcoSta 2025 Parallel Session H — EcoSta 2025

bias by excluding main diagonals. In addition, a dependent wild bootstrap algorithm is proposed to facilitate statistical inference. Theoretical re-
sults, including a Gaussian approximation theorem and the validity of the bootstrap procedure, are established. Numerical experiments demonstrate
that the proposed test maintains accurate size and achieves good power performance compared to the existing methods. Given the prevalence of
high dimensionality and non-stationarity in modern-era time series data, the proposed test offers a reliable approach for comparing sample means
in such complex settings.

E0913: Detecting changes in the spatiotemporal pattern of bike-sharing: A change-point topic model

Presenter: Xian Chen, Shanghai University, China

Co-authors: Kun Huang, Hai Jiang

Detecting latent changes in the spatiotemporal pattern of bike sharing is critical to recognizing the impacts of various exogenous factors and
significant events. Although extensive studies have investigated the spatiotemporal pattern dynamics in transportation systems, research that
explicitly models the changing regularity and captures its latent changes is very scarce. To fill this research gap, a change-point topic model is
developed that incorporates multinomial logit models into multi-dimensional latent Dirichlet allocation to decompose the spatiotemporal pattern
into a mixture of activity patterns; meanwhile, the model captures the changing regularity of activity prevalence and its latent changes by integrating
Dirichlet multinomial regression and Dirichlet process hidden Markov models. The parameters of the model based on collapsed Gibbs sampling
are estimated. Numerical experiments are conducted using publicly available bike-sharing trip records collected in New York. Results show that
the model successfully distinguishes several meaningful activity categories, such as commuting. Furthermore, the detected pattern changes offer
several insights into the impacts of associated events. The model also improves the goodness of fit and predictive performance for the spatiotemporal
attributes of trips.

E1113: Nonparametric estimation of time-varying graphon model by double-smoothing

Presenter:  Jeonghwan Lee, University of Minnesota, Twin Cities, United States

Dynamic networks capture how connections among interacting entities evolve and arise in fields as diverse as neuroscience, international eco-
nomics, and social communication. Estimating the time-varying edge probability matrix from a single observed sequence of adjacency matrices
is ill-posed unless additional structure is imposed. The dynamic graphon paradigm is adopted, positing that edge probabilities vary smoothly in
both latent node positions and time, and a computationally tractable double-smoothing estimator that exploits this two-way regularity is devised.
The procedure first smooths across time via local polynomial regression, then smooths across nodes via neighborhood smoothing, delivering non-
parametric estimates of the edge probability matrix without requiring community labels or low-rank constraints. Simulation studies demonstrate
accurate recovery of evolving probabilities and sharp detection of structural breaks. The proposed framework extends dynamic graphon methodol-
ogy, bridges estimation, and inference in evolving networks, and offers a practical tool for researchers analyzing large, noisy relational time series.

EO135 Room 802 RECENT ADVANCES IN CONFORMAL PREDICTION Chair: Zhimei Ren

E1087: Sequential testing for recurring users

Presenter: Ruohan Zhan, Hong Kong University of Science and Technology, Hong Kong

Co-authors: Zhimei Ren

A/B testing is widely used by online platforms to evaluate interventions such as interface changes, algorithm updates, or pricing strategies. Tradi-
tional A/B tests require pre-specified sample sizes to control Type-I error using p-values. However, tech firms often monitor experiments continu-
ously, leading to optional stopping and inflated Type-I error due to peeking and p-hacking. Sequential testing methods address this issue by enabling
anytime-valid inference using e-processes, which ensure time-uniform Type-I error control. However, existing methods assume independent user
observations and randomized treatment assignments. These assumptions do not hold in modern platforms where recurring users generate repeated
observations, introducing dependence and reducing treatment randomization over time. This invalidates standard e-process constructions. A novel
sequential testing framework is developed that accommodates recurring users while maintaining statistical validity. The approach is anytime-valid,
nonparametric, and theoretically sound for dependent observations. In collaboration with a major tech firm, the method is implemented in their
experimentation system, integrating sequential testing into real-world decision-making. The framework also supports adaptive experimentation and
efficient multiple-hypothesis testing, improving experimentation practices on online platforms.

E1146: Selective risk control for AI model deployment with conformal e-values

Presenter:  Ying Jin, University of Pennsylvania, United States

In deploying artificial intelligence (AI) models, selective prediction offers the option to abstain from making a prediction when uncertain about
model quality. To fulfill its promise, it is crucial to enforce strict error control over cases where the model is trusted. Selective conformal risk control
with e-values (SCoRE) is proposed as a new framework for deriving such decisions for any trained model. SCoRE offers two types of guarantees on
the risk among "positive” cases in which the system opts to trust and deploy the Al models. Built upon conformal inference and hypothesis testing
ideas, the methods first construct a class of (generalized) e-values whose product with the unknown risk has an expectation no greater than 1. Such
a property holds as long as the data are exchangeable without requiring any modeling assumptions. These e-values serve as inputs to hypothesis
testing procedures to yield the binary decisions with desired finite-sample error control. The methods avoid the need for uniform concentration
and can be readily extended to settings with distribution shifts and online streaming data. The proposed methods are evaluated with simulations
and demonstrate their efficacy through applications to error management in Al-driven drug discovery, health risk prediction, and large language
models.

E1149: Full-conformal novelty detection: A powerful and non-random approach

Presenter:  Zhimei Ren, University of Pennsylvania, United States

Co-authors: Junu Lee, Ilia Popov

A powerful and non-random methodology is introduced for novelty detection, offering distribution-free false discovery rate (FDR) control guaran-
tees. Building on the full-conformal inference framework and the concept of e-values, full-conformal e-values are introduced to quantify evidence
for novelty relative to a given reference dataset. These e-values are then utilized by carefully crafted multiple-testing procedures to identify a set
of novel units out-of-sample with provable finite-sample FDR control. Furthermore, the method is extended to address distribution shifts, accom-
modating scenarios where novelty detection must be performed on data drawn from a shifted distribution relative to the reference dataset. In all
settings, the method is non-random and can perform powerfully with limited amounts of reference data. Empirical evaluations on synthetic and
real-world datasets demonstrate that the approach significantly outperforms existing methods for novelty detection.

E1155: Distributionally robust risk evaluation with an isotonic constraint

Presenter: Cong Ma, University of Chicago, United States

Co-authors: Yu Gui, Rina Foygel Barber

Statistical learning under the distribution shift is challenging when neither prior knowledge nor data from the target distribution is available.
Distributionally robust learning (DRL) aims to control the worst-case statistical performance within a set of candidate distributions, but how to
properly specify the set remains challenging. To enable distributional robustness without being overly conservative, a shape-constrained approach
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to DRL is proposed, which incorporates prior information about the way in which the unknown target distribution differs from its estimate:
specifically, the unknown density ratio is assumed between the target distribution and its estimate is isotonic with respect to some partial order.
At the population level, a solution to the shape-constrained optimization problem that can be solved without the challenge of an explicit isotonic
constraint is provided. At the sample level, consistent results are provided for an empirical estimator of the target in a range of different settings.
Empirical studies on both synthetic and real data demonstrate the improved efficiency of the proposed shape-constrained approach.

E1245: A model-agnostic ensemble framework with built-in LOCO feature importance inference

Presenter: Lili Zheng, University of Illinois Urbana - Champaign, United States

Co-authors: Genevera Allen, Luqin Gan

Interpretability and reliability are crucial desiderata when machine learning is applied in critical applications. However, generating interpretations
and uncertainty quantifications for black-box ML models often costs significant extra computation and held-out data. A novel ensemble framework
is introduced where one can simultaneously train a predictive model, and uncertainty quantification is given for its interpretation in the form
of leave-one-covariate-out (LOCO) feature importance. This framework is almost model-agnostic and can be applied with any base model for
regression or classification tasks. Most notably, it avoids model-refitting and data-splitting, and hence, there is no extra cost, computationally and
statistically, for uncertainty quantification. To ensure inference validity without data splitting, a number of challenges are addressed by leveraging
the stability of the ensemble training process. Some broad connections to selective inference and other model-agnostic feature importance inference
methods. The framework is also demonstrated via some real benchmark datasets.

EO111 Room 803 NEXT-GENERATION EXPERIMENTAL DESIGN: EFFICIENCY, ROBUSTNESS, AND DIGITAL TWINS  Chair: Lin Wang

E0509: Enhanced marginal sensitivity model and bounds

Presenter:  Yi Zhang, Rutgers University, United States

Sensitivity analysis is important to assess the impact of unmeasured confounding in causal inference from observational studies. The marginal
sensitivity model (MSM) provides a useful approach in quantifying the influence of unmeasured confounders on treatment assignment and leading
to tractable sharp bounds of common causal parameters. To tighten MSM sharp bounds, the enhanced MSM (eMSM) is proposed by incorporating
another sensitivity constraint, which quantifies the influence of unmeasured confounders on outcomes. Sharp population bounds of expected
potential outcomes are derived under eMSM, which are always narrower than the MSM sharp bounds in a simple and interpretable way. Desirable
specifications of sensitivity parameters are further discussed, related to the outcome sensitivity constraint, and both doubly robust point estimation
and confidence intervals are obtained for the eMSM population bounds. The effectiveness of eMSM is also demonstrated numerically through
two real-data applications. The development represents, for the first time, a satisfactory extension of MSM to exploit both treatment and outcome
sensitivity constraints on unmeasured confounding.

E1101: Acceptability criteria for randomizations: A generalized definition of randomized designs

Presenter:  Tirthankar Dasgupta, Rutgers University, United States

The focus is on how different randomized designs in classical statistics can be viewed as special cases of a randomized design based on a class of
general criteria for acceptance of treatment assignments to a finite population of experimental units. It is argued that this view results in a unified
perspective of randomized experiments and leads to an intuitive, model-free inference for causal effects of treatments.

E0837: Design and analysis for constrained order-of-addition experiments

Presenter: Xueru Zhang, University of Science and Technology Beijing, China

In an order-of-addition (OofA) experiment, the sequence of m different components can significantly impact the experiment’s response. In many
OofA experiments, the components are subject to constraints, where certain orders are impossible. For example, in survey design and job schedul-
ing, the components are often arranged into groups, and these groups of components must be placed in a fixed order. If two components are in
different groups, their pairwise order is determined by the fixed order of their groups. Design and analysis are needed for these pairwise-group-
constrained OofA experiments. A new model is proposed to accommodate pairwise group constraints. A model for mixed-pairwise constrained
OofA experiments is also introduced, which allows one pair of components within each group to have a pre-determined pairwise order. It is proven
that the full design, which uses all feasible orders exactly once, is D- and G- optimal under the proposed models. Systematic construction methods
are used to find optimal fractional designs for pairwise-group and mixed-pairwise constrained OofA experiments. The proposed methods efficiently
assess the impact of question order in a survey dataset, where participants answered generalized intelligence questions in a randomly assigned order
under mixed-pairwise constraints.

E0977: Optimal information-based subdata selection

Presenter:  John Stufken, George Mason University, United States

Co-authors: Min Yang, Ming-Chung Chang

Subdata selection is a crucial strategy when the size of a large dataset exceeds available computing resources or when observing the response
variable is costly. The challenge is selecting a set of n data points from N available data points, retaining a maximum amount of information. Since
this is an NP-hard problem, any solution is an approximation of the optimal solution. For various methods that have been proposed, little is known
about the efficiency of selected subdata relative to the optimal solution. Based on continuous optimal design theory, a method is proposed to bridge
this gap. A lower and upper bound are obtained for the relative efficiency of any given subdata. A novel algorithm is also developed for subdata
selection, its convergence is shown, and its superior performance is demonstrated.

E0288: Efficient design and powerful analysis of experiments via digital twins

Presenter: Arman Sabbaghi, Purdue University, United States

Designed experiments constitute the gold standard for evaluating the causal effects of new treatments, interventions, and therapies across a wide
range of domains. However, modern experiments are becoming increasingly difficult to conduct due to enrollment challenges, long durations,
and significant costs. How digital twins can facilitate both the efficient design of experiments and the powerful analysis of data are discussed.
In particular, digital twins constructed via the application of generative artificial intelligence (Al) algorithms on historical control data containing
covariate information can effectively augment the observed information in an experiment while ensuring control of an estimator bias and control
of the Type I error rate, when inferring a causal estimand. The integration of Al-generated digital twins with new statistical methods can ultimately
power the next generation of designed experiments, as they incorporate the unique advantages of Al algorithms to address the challenges with the
design and analysis of modern experiments while maintaining control of desired frequentist properties.
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EO0224 Room 811 STATISTICAL APPROACHES AND DATA-DRIVEN TECHNIQUES FOR COMPLEX SYSTEMS Chair: Hina Shaheen

E0267: Bayesian approaches for revealing complex neural network dynamics in Parkinson’s disease

Presenter: Hina Shaheen, University of Manitoba, Canada

Parkinson’s disease (PD) belongs to the class of neurodegenerative disorders that affect the central nervous system. It is usually defined as the
gradual loss of dopaminergic neurons in the substantia nigra pars compacta, which causes both motor and non-motor symptoms. Understanding
the neuronal processes that underlie PD is critical for creating successful therapies. Machine learning (ML), stochastic modeling, and Bayesian
inference are combined with connectomic data to analyze the brain networks involved in PD. Modern computational methods are used to study
large-scale neural networks to identify neuronal activity patterns related to PD development. The aim is to define the subtle structural and functional
connection changes in PD brains by combining connectomic with stochastic noises. Stochastic modeling approaches reflect brain dynamics’
intrinsic variability and unpredictability, shedding light on the origin and spread of pathogenic events in PD. A novel hybrid model is employed to
assess how stochastic noise impacts the cortex-basal ganglia-thalamus (CBGTH) network, using data from the Human Connectome Project (HCP).
Findings reveal that stochastic disturbances increase thalamus activity, even under deep brain stimulation (DBS). Bayesian analysis suggests that
reducing these disturbances could enhance healthy brain states, providing insights for potential therapeutic interventions.

E0432: Informing two-phase re-sequencing study design via a polygenic risk score convex combination

Presenter: Osvaldo Espin-Garcia, University of Western Ontario, Canada

The complexity of the genetic architecture of traits makes polygenic risk score (PRS) construction challenging, given that a single PRS method
might not summarize the genomic susceptibility of traits comprehensively. For instance, LD-pred-inf and LASSOsum posit contrasting assumptions
with respect to the trait underlying genetic architecture: Infinitesimal vs. sparse models. Recent work in a two-phase re-sequencing study design,
where only informative subsamples are selected for cost-effective data collection, reduces expenses while preserves the identification of key genetic-
disease links. An approach that integrates multiple PRS methods for a two-phase re-sequencing study design is proposed. The proposal solves
a convex combination problem aiming to identify the PRS combination that minimizes the mean squared error. In non-edge cases, the resulting
combination has the same residuals as a linear regression model with all PRS as covariates, i.e., a residual dependent sampling (RDS). The main
advantage of the convex optimization approach is that the resulting PRS combination can be stratified to serve as an auxiliary covariate in maximum
likelihood methods, whereas stratification in the model with all PRS as covariates remains unclear. The optimization method is evaluated against
alternative RDS designs with single or both PRS methods via Monte Carlo simulations and real data.

E0650: Enhancing classification performance under class imbalance using improved synthetic oversampling methods

Presenter: Saman Muthukumarana, University of Manitoba, Canada

Class imbalance poses a significant challenge in classification tasks, especially in domains such as medical diagnostics, fraud detection, and
anomaly identification, where instances of interest are often rare. Standard classification algorithms tend to favor the majority class, resulting in
poor detection of minority class instances and reduced overall model utility. This issue is addressed by presenting four novel extensions of the
synthetic minority oversampling technique (SMOTE): Distance ExtSMOTE, Dirichlet ExtSMOTE, FCRP SMOTE, and BGMM SMOTE. These
approaches improve the generation of synthetic minority instances by incorporating local neighborhood structures and probabilistic modeling to
reduce noise sensitivity and mitigate the influence of outliers. Extensive experiments on both simulated and real-world datasets reveal that these
enhanced SMOTE methods consistently outperform the original SMOTE and several of its strong variants. Notably, Dirichlet ExtSMOTE achieves
superior results across multiple evaluation metrics, including F1 score, Matthews Correlation Coefficient (MCC), and Precision-Recall AUC,
underscoring its robustness and effectiveness in handling imbalanced classification problems.

E0938: Zero-inflated factor analysis skew normal for microbiome dimension reduction

Presenter: Kevin McGregor, University of Manitoba, Canada

Advancements in next-generation sequencing have transformed the understanding of host-microbe interactions, revealing links between microbial
composition and chronic conditions such as obesity, diabetes, IBD, etc. However, analyzing microbiome data presents challenges due to high
dimensionality, sparsity, overdispersion, and its compositional nature. Existing models for dimension reduction, such as ZIPPCA-LNM and
ZIPPCA-LPNM, offer a flexible probabilistic framework for composition estimation. However, capturing the high skewness inherent in log-
ratio transformed microbiome data remains a challenge. To address these issues, a zero-inflated factor analysis skew-normal (ZIFA-SN) model
is proposed, incorporating a skew-normal distribution as a prior for latent factors, effectively capturing data asymmetry. A mean-field variational
Bayes approach is employed to approximate the intractable posterior, offering a computationally efficient alternative to traditional MCMC methods.

EO170 Room 812 CUTTING-EDGE SEMIPARAMETRIC METHODS IN THE ERA OF Al Chair: Yi Li

E0199: A unified framework for identification of cell-type-specific spatially variable genes in spatial transcriptomic studies

Presenter: Can Yang, Hong Kong University of Science and Technology, Hong Kong

Characterizing cell-type-specific spatially variable genes (SVGs) within their tissue context is a crucial step in exploring the landscape of complex
biological systems in spatial transcriptomic (ST) studies. A unified framework is presented, the mixture of mixed models (MMM), designed to
directly model RNA count data and identify cell-type-specific SVGs while accounting for cell-type composition and correcting for platform effects.
Through a comprehensive simulation study and analysis of five publicly available ST datasets from various tissues and platforms with different
resolutions, the effectiveness and robustness of MMM are demonstrated in identifying cell-type-specific SVGs.

E0198: Semi-parametric density models

Presenter: Yuedong Wang, University of California - Santa Barbara, United States

Maximum likelihood estimation within a parametric family and nonparametric estimation are two traditional approaches for density estimation.
Sometimes, it is advantageous to model some components of the density function parametrically while leaving other components unspecified. Es-
timation methods are proposed for a general semiparametric density model, and computational procedures are developed under different situations.
Simulation results and real data examples are also presented.

E0235: Confidence intervals and simultaneous confidence bands based on deep learning

Presenter: Malka Gorfine, Tel Aviv University, Israel

Co-authors: Asaf Ben Arie

Deep learning models have significantly improved prediction accuracy in various fields, gaining recognition across numerous disciplines. Yet, an
aspect of deep learning that remains insufficiently addressed is the assessment of prediction uncertainty. Producing reliable uncertainty estimators
could be crucial in practical terms. For instance, predictions associated with a high degree of uncertainty could be sent for further evaluation. Recent
works in uncertainty quantification of deep learning predictions have proven to yield either invalid or overly conservative intervals. Furthermore,
there is currently no method for quantifying uncertainty that can accommodate deep neural networks for survival (time-to-event) data that involves
right-censored outcomes. A valid non-parametric bootstrap method is provided that correctly disentangles data uncertainty from the noise inherent
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in the adopted optimization algorithm, ensuring that the resulting point-wise confidence intervals or the simultaneous confidence bands are accurate
(i.e., valid and not overly conservative). The proposed ad-hoc method can be easily integrated into any deep neural network without interfering
with the training process. The utility of the proposed approach is illustrated by constructing simultaneous confidence bands for survival curves
derived from deep neural networks for survival data with right censoring.

E0239: A generalized linear model in the presence of population heterogeneity

Presenter:  Yichuan Zhao, Georgia State University, United States

Generalized linear models (GLMs) are highly effective for modeling mean responses under nonstandard conditions, accommodating both discrete
and continuous data distributions. In the analysis of individual-level data, numerous parameter estimation methods for GLMs have developed,
with the quasi-likelihood method being particularly noteworthy. Recently, leveraging auxiliary information from external sources to enhance the
estimation efficiency of model parameters has become a prominent research topic. The aim is to construct estimating equations based on auxiliary
information from external sources and combine these with the quasi-likelihood estimating equations derived from individual-level data to form a
unified estimating equation. To address the population heterogeneity among different sources of information, bias parameters are defined, and those
are included in the unified estimating equation. A generalized method of moment-based is utilized on the unified estimating equation to estimate
the coefficients in GLMs. Simultaneously, an adaptive LASSO penalty term is introduced to characterize the potential population heterogeneity
among different sources of information. Simulation studies are conducted in various settings to examine the finite sample properties of the proposed
method and compare its performance with that of the quasi-likelihood method. Finally, the proposed method is applied to analyze a real-world
dataset.

E1259: Nonparametric survival estimation with time-varying covariates using neural networks

Presenter:  Bin Nan, University of California, Irvine, United States

Traditional survival models often assume instantaneous effects of time-varying covariates on the hazard function, which can be restrictive. We
consider nonparametric estimation of the conditional survival function, which leverages the flexibility of neural networks to capture the complex,
potentially long-term effects of time-varying covariates on the hazard function. We introduce the use of deep operator neural networks, a deep
learning architecture designed for operator learning, to model arbitrary effects of both time-varying and time-invariant covariates.

EO082 Room 819 MACHINE/DEEP LEARNING APPROACHES FOR SURVIVAL ANALYSIS AND BIOSTATISTICS Chair: Il Do Ha

E0549: Survival tree model for cure rate model with interval-censored data

Presenter: Yang-Jin Kim, Sookmyung Women University, Korea, South

A regression tree method is proposed for cure rate survival data when some patients are insusceptible and risk-free. Survival trees are fully
nonparametric methods with graphical results and can easily handle high dimensional covariate space. A survival tree, composed of a cure group
as well as heterogeneous subgroups, is constructed using a conditional inference tree for both right-censored data and interval-censored data. The
performance of the proposed method is compared to another prediction model in terms of MSE and modified integrated Brier score (IBS). Eastern
Cooperative Oncology Group (ECOG) dataset and Smoking cessation study are analyzed as real data examples.

E0600: Incorporating gamma frailties into deep neural networks for clustered survival analysis

Presenter: Hangbin Lee, Chungnam National University, Korea, South

Co-authors: 11 Do Ha, Youngjo Lee

Prediction of time-to-event outcomes such as recurrence or survival is central to biomedical applications. Deep neural networks with gamma
frailties are presented that address the challenges posed by clustered survival data. By introducing gamma frailties into neural networks and
adopting a nonparametric baseline hazard, the proposed model effectively captures within-cluster dependencies. The method is based on the new
h-likelihood formulation that unifies inference for both fixed and random effects, enabling scalable training. Through theoretical justification and
comprehensive experiments, it is shown that the proposed model delivers robust cluster-specific predictions across a range of frailty distributions.

E1066: Reparametrized Firth’s logistic regressions for dose finding study with the biased coin design

Presenter: Hyungwoo Kim, Pukyong National University, Department of Statistics and Data Science, Korea, South

Finding an adequate dose of the drug by revealing the dose-response relationship is very crucial and a challenging problem in clinical development.
The focus is on identifying a minimum effective dose (MED) in anesthesia studies and a maximum tolerated dose (MTD) in oncology clinical trials.
For the estimation of MED and MTD, two modifications of Firth’s logistic regression are proposed using reparametrization, called reparametrized
Firth’s logistic regression (rFLR) and Ridge-penalized reparametrized Firth’s logistic regression (RrFLR). The proposed methods are designed by
directly reducing the small-sample bias of the maximum likelihood estimate for the parameter of interest. In addition, a method is developed on
how to construct confidence intervals for rFLR and RrFLR using profile penalized likelihood. In the up-and-down biased-coin design, numerical
studies confirm the superior performance of the proposed methods in terms of the mean squared error, bias, and coverage accuracy of confidence
intervals. (This work was supported by the National Research Foundation of Korea(NRF) grant funded by the Korea government(MSIT) (RS-2023-
00242528))

E1163: Penalized variable selection for joint AFT random-effect model with clustered competing-risks data

Presenter:  Lin Hao, Weifang University of Science and Technology, China

Co-authors: 11 Do Ha

Clustered competing-risks data frequently arise in clinical studies, such as multi-center clinical trials, where the occurrence of an event within
a cluster may hinder the observation of other types of events. The correlation induced by clustering can be modeled through random effects.
These competing-risks data are typically analyzed using hazard-based models rather than direct modeling of survival times. A cause-specific joint
accelerated failure time (AFT) random-effects modeling approach for analyzing clustered competing-risks data has been proposed, which offers
straightforward interpretability. However, there are no prior studies on variable selection for this approach, which is an interesting work. To
address this, a penalized h-likelihood (HL) procedure for variable selection of fixed effects in the joint AFT competing-risks model was developed.
Simulation studies were conducted to evaluate the performance of the proposed variable selection method, with results indicating that the penalized
SCAD and HL methods demonstrate superior appropriateness compared to LASSO. Finally, the proposed approach was further illustrated with
two real clinical datasets.

E1076: CNN-based deep learning approaches for high-dimensional survival data

Presenter: 11 Do Ha, Pukyong National University, Korea, South

Deep learning (DL) includes various architectures, such as deep neural networks (DNN) and convolutional neural networks (CNN). DL is very
powerful and flexible for non-tabular (non-structured) data (e.g., image, text). However, in tabular data, standard DNNs often do not outperform
traditional machine learning (ML) methods such as tree-based models (e.g., random forest, XGBoost). CNNs carry out dimensionality reduction for
non-tabular (especially image) data but may be useful in tabular data, too. The purpose is to present CNN-based approaches for high-dimensional
survival tabular data, which provides an end-to-end learning framework. The predictive performance of the proposed method is evaluated by
comparing it with existing machine learning/DL methods using real high-dimensional survival data.
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EO0206 Room 820 ADVANCED STATISTICAL METHODS FOR ANALYZING COMPLEX DATA Chair: Guanhua Chen

E0484: Multi-source stable variable importance measure via adversarial machine

Presenter: Molei Liu, Peking University, China

As part of enhancing the interpretability of machine learning, it is of renewed interest to quantify and infer the predictive importance of certain
exposure covariates. Modern scientific studies often collect data from multiple sources with distributional heterogeneity. Thus, measuring and
inferring stable associations across multiple environments is crucial in reliable and generalizable decision-making. MIMAL, a novel statistical
framework for multi-source stable importance measure via adversarial learning, is proposed. MIMAL measures the importance of some exposure
variables by maximizing the worst-case predictive reward over the source mixture. The framework allows various machine learning methods
for confounding adjustment and exposure effect characterization. For inferential analysis, the asymptotic normality of the introduced statistic is
established under a general machine learning framework that requires no stronger learning accuracy conditions than those for single source variable
importance. Numerical studies with various types of data generation setups and machine learning implementation are conducted to justify the
finite-sample performance of MIMAL. The method is also illustrated through a real-world study of Beijing air pollution in multiple locations.

E0853: Semi-supervised estimation of event rate with doubly censored survival data from electronic health records

Presenter:  Xuan Wang, University of Utah, United States

Electronic health records (EHR) are valuable for translational research and risk prediction, especially when using clinical endpoints like time to
onset of conditions. However, events often occur outside hospital systems, leading to double censoring, where precise event times are difficult
to determine without manual chart reviews. Proxies, like the first diagnostic code, are commonly used but can introduce bias. The purpose is to
introduce SEEDS (Semi-supervised Estimation of Event rate with Doubly-censored Survival data), a semi-supervised method that integrates small,
manually labeled datasets with larger sets of surrogate data. SEEDS is consistent, asymptotically normal under certain conditions, and outperforms
the supervised method and existing methods, as demonstrated through simulations and its application to estimating type 2 diabetes survival rates
using EHR data from Mass General Brigham.

E0947: Global and episode-specific prediction of recurrent events using longitudinal health informatics data

Presenter:  Yifei Sun, Columbia University, United States

Co-authors: Sy Han Chiou, ChiungYu Huang

Accurate prediction of recurrent clinical events is crucial for effective management of chronic conditions such as cancer and cardiovascular disease.
In recent years, longitudinal health informatics databases, which routinely collect data on repeated clinical events, have been increasingly utilized
to construct risk prediction models. A novel nonparametric framework is introduced to predict recurrent events on a gap time scale using survival
tree ensembles. The framework incorporates two predictive modeling strategies: an episode-specific model and a global model. These models
avoid strong assumptions on how future event risk depends on previous event history and other predictors, making them a promising alternative
to Cox-type models. Additional complexities in tree-based prediction for recurrent events include induced informative censoring of gap times
and inter-event correlations. Algorithms are developed to address these issues through the use of inverse probability of censoring weighting and
modified resampling procedures. Applied to SEER-Medicare data to predict repeated hospitalizations for breast cancer patients, our models showed
superior performance. In particular, borrowing information across events via global models substantially improved prediction accuracy for later
hospitalizations.

E0237: An effective framework for estimating individualized treatment rules

Presenter: Guanhua Chen, University of Wisconsin-Madison, United States

Co-authors: Jared Huling, Joowon Lee

Estimating individualized treatment rules (ITRs) is fundamental in causal inference, particularly for precision medicine applications. Traditional
ITR estimation methods rely on inverse probability weighting (IPW) to address confounding factors and L1-penalization for simplicity and in-
terpretability. However, IPW can introduce statistical bias without precise propensity score modeling, while L1-penalization makes the objective
non-smooth, leading to computational bias and requiring subgradient methods. A unified ITR estimation framework is proposed and formulated as
a constrained, weighted, and smooth convex optimization problem. The optimal ITR can be robustly and effectively computed by projected gradi-
ent descent. The comprehensive theoretical analysis reveals that weights that balance the spectrum of a ‘weighted design matrix’ improve both the
optimization and likelihood landscapes, yielding improved computational and statistical estimation guarantees. In particular, this is achieved by
distributional covariate balancing weights, which are model-free alternatives to IPW. Extensive simulations and applications demonstrate that our
framework achieves significant gains in both robustness and effectiveness for ITR learning against existing methods.

E1250: Transportability of principal causal effects

Presenter:  Jared Huling, University of Minnesota, United States

Recent research in causal inference has made important progress in addressing challenges to the external validity of trial findings. Such meth-
ods weight trial participant data to more closely resemble the distribution of effect-modifying covariates in a well-defined target population. In
the presence of participant non-adherence to study medication, these methods effectively transport an intention-to-treat effect that averages over
heterogeneous compliance behaviors. We develop a principal stratification framework to identify causal effects conditioning on both compliance
behavior and membership in the target population. We also develop non-parametric efficiency theory for and construct efficient estimators of such
"transported" principal causal effects and characterize their finite-sample performance in simulation experiments. We illustrate our methods with
a study of the effect of a health system intervention studied in a randomized trial in Camden, New Jersey, with the aim of determining whether
the intervention shows promise among high engagers with the intervention in a Midwestern health system. While this work focuses on treatment
non-adherence, our framework is applicable to a broad class of estimands that target effects in clinically-relevant, possibly latent subsets of a target
population defined by post-randomization events, such as effects among survivors.

E1298: Proximal causal inference for conditional separable effects

Presenter:  Chan Park, University of Illinois, Urbana-Champaign, United States

Co-authors: Mats Stensrud, Eric Tchetgen Tchetgen

Scientists regularly pose questions about treatment effects on outcomes conditional on a post-treatment event. However, defining, identifying, and
estimating causal effects conditional on post-treatment events requires care, even in perfectly executed randomized experiments. Recently, the
conditional separable effect (CSE) was proposed as an interventionist estimand that corresponds to scientifically meaningful questions in these
settings. However, while being a single-world estimand, which can be queried experimentally, existing identification results for the CSE require no
unmeasured confounding between the outcome and post-treatment event. This assumption can be violated in many applications. We address this
concern by developing new identification and estimation results for the CSE in the presence of unmeasured confounding. We establish nonpara-
metric identification of the CSE in observational and experimental settings when time-varying confounders are present, and certain proxy variables
are available for hidden common causes of the post-treatment event and outcome. For inference, we characterize an influence function for the CSE
under a semiparametric model in which nuisance functions are a priori unrestricted. Moreover, we develop a consistent, asymptotically linear, and
locally semiparametric efficient estimator of the CSE using modern machine learning theory. We illustrate our framework with simulation studies
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and a real-world cancer therapy trial.

EC273 Room 603 FINANCIAL ECONOMETRICS AND RISK Chair: Tak Kuen Siu

E1030: Parameter estimation using state-dependent copula particle filter

Presenter: Tingfu Chen, National Central University, Taiwan

Co-authors: Yachi Lai

The aim is to develop parameter estimation methods for state-space models with latent variables, with a particular focus on stochastic volatility
models. A particle filter with expectation-maximization (PF-EM) algorithm is developed, integrating particle filtering with the EM algorithm to
estimate model parameters based on particles filtered at each time point. This methodology is then extended to address state dependency in both
state variables and model parameters. A state-dependent copula particle filter (SD-CoPF) is introduced, leveraging copula functions to model
the interdependence among multi-dimensional state variables. By treating both latent variables and model parameters as state variables, the SD-
CoPF algorithm employs particles from a posterior distribution incorporating copula functions to capture time-varying model parameters and the
correlation structure within multi-dimensional data. The approach offers a robust and adaptive framework for parameter estimation in sophisticated
state-space models.

E1162: The granular origins of tail dispersion risk

Presenter:  Yi Ding, University of Macau, China

Co-authors: Torben Andersen, Viktor Todorov

Tail risk is studied in the cross-section of asset prices at high frequencies. The tail behavior of the cross-section depends on whether a systematic
jump event occurred. If so, the cross-sectional return tail is governed by assets’ exposures to the systematic event while, otherwise, it is determined
by idiosyncratic jumps. An estimator for the tail shape of the cross-sectional distribution displays distinct properties with and without systematic
jumps. It is shown empirically that shocks to the cross-sectional tail shape are a source of priced risk: fat idiosyncratic tails are favored by investors,
while fat-tailed exposures to systematic jumps are disliked.

E1088: LNG bunker fuel hedging

Presenter:  Jiri Kukacka, UTIA AV CR, v.v.i., Czech Republic

Co-authors: Frantisek Cech

The purpose is to examine the hedging potential of natural gas and crude oil futures for liquefied natural gas (LNG) marine fuel. Despite the lower
environmental impact of LNG compared to traditional marine fuels, the literature on LNG fuel hedging remains scarce due to the limited size of
the LNG-fuelled fleet. The marine fuel hedging literature is extended to LNG by using daily and weekly futures contracts on Henry Hub gas,
WTI crude oil, and the Baltic Dry Index to hedge LNG spot prices at major LNG bunkering ports such as Singapore, Rotterdam, and Barcelona
from 2020 onwards. The empirical analysis combines classical hedging metrics, such as minimum variance hedging ratios, variance-based hedging
effectiveness, and certainty-equivalent risk reduction, with a novel time-varying parameter vector autoregression decomposition of return and
volatility connectedness. Results suggest that LNG marine fuel costs can be effectively hedged using a combination of futures contracts, with a
static hedge often delivering similar results to more complex alternatives in volatile energy markets.

E0427: Expected shortfall regression for high-dimensional additive models

Presenter: Toshio Honda, Hitotsubashi University, Japan

Co-authors: PoHsiang Peng

The expected shortfall (ES) regression is a useful tool to analyze the relation between the response variable and the covariates through quantile
and conditional means. As is well-known, there is no single loss function for expected shortfall estimation. Recently, a two-step procedure for ES
regression was proposed, and this is successful due to the Neyman orthogonality. Then, based on the findings, high dimensional linear ES regression
models and nonparametric ES models were considered. To tackle both non-linearity and high-dimensionality, additive models are assumed for both
quantile and expected shortfall in the high-dimensional settings, and the group Lasso and SCAD estimators are considered. The oracle inequality
and the oracle property are established for them. Theoretical results imply that quantile estimation does not affect ES estimation asymptotically.
Numerical results are presented that demonstrate satisfactory performances in model selection, estimation accuracy, and prediction error for a
moderate sample size.

E1283: Got the X-Factor? A simple estimate for TIPS liquidity risk

Presenter: Marcel Stechert, Aarhus University, Denmark

The market for US inflation-protected securities (TIPS) grew rapidly over the last decades but remains less liquid compared to the nominal market.
A simple but convenient estimate for TIPS-specific liquidity risk at any maturity is proposed. If interest is only in the liquidity risk component, this
approach works within a fraction of seconds, compared to other approaches which estimate the whole state-space. The proposed approach only
requires a joint panel of zero-coupon nominal and TIPS treasury yields and, thus, provides yield-consistent and TIPS-market specific liquidity risk
estimates. This comes with two main advantages: (i) avoids empirical liquidity risk proxies and (ii) no estimation of fully-fledge term structure
model. Instead, static principal components and linear projections are sufficient to estimate a generalized, but rotated, linear factor model for the
joint set of yields. This is easy, fast and robust (i.e. minimum identification assumptions). The resulting liquidity factor and implied liquidity risk
premium estimates show economically plausible dynamics and, seemingly, only a small ’loss’ compared to existing, more sophisticated methods.
Additionally, monte-carlo simulations validate that the PCA estimate recovers the true liquidity state from a state-of-the-art term structure model
with TIPS specific liquidity risk. Finally, bond risk predictability exercises empirically verify show that TIPS liquidity is a priced risk factor in the
US TIPS market.

EC303 Room 605 PORTFOLIO OPTIMIZATION AND ASSET PRICING Chair: Kuang-Yao Lee

E0445: Good things come in pairs: Block trade in housing market

Presenter: Chi Ho Tang, Hong Kong Shue Yan University, Hong Kong

Co-authors: Ka Yui Leung, Chung Yi Tse

While owners of single-family homes can extend and redevelop their properties to satisfy their increased demand for space, condominium owners
do not have the same flexibility. When the characteristics of the housing stock stay unchanged amidst a changing income distribution, some
households may choose to get around the mismatch between the demand for and supply of space in a given location by buying multiple units in
one trade, which is referred to as block trading. An overlapping generation model is developed to study this kind of block trading in the housing
market, and the model’s implications are tested with microdata from Hong Kong.
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E1078: Portfolio optimization with multiple covariance models: Forecast combination approaches

Presenter: Alexandre Rubesam, IESEG School of Management, France

Co-authors: Andre Portela Santos, Carlos Trucios, Luiz Koodi Hotta

Although recent advances have made it feasible to estimate dynamic covariance matrices in high dimensions, portfolio managers face significant
model risk when selecting a single forecast approach. The aim is to propose several forecast combination methods to mitigate model uncertainty and
the risk of relative underperformance. These include distance-based approaches that penalize models producing forecasts that diverge excessively
from others, as well as two optimization-based methods, which balance variance reduction with portfolio stability relative to individual models.
Using daily U.S. stock data from 1980 to 2022, ten individual covariance forecasting models and several combination strategies are evaluated,
constructing long-only minimum variance portfolios for universes of up to 1,000 stocks. Forecast combinations, particularly simple ones, reduce
model risk and deliver realized volatility close to the best individual models. However, optimization-based combinations often introduce additional
turnover, potentially offsetting their benefits after transaction costs. Introducing reasonable constraints in the portfolio optimization problem, it is
found that forecast combinations deliver a performance on par with the best individual forecasts.

E1121: When does centrality matter in portfolio choice?

Presenter: Roope Rihtamo, University of Turku, Finland

Co-authors: Joni Virta, Harto Saarinen, Henri Nyberg

The purpose is to examine the inverse relationship between network centrality measures and optimal weights of a variance-minimizing portfolio
allocation. Previous results and their underlying assumptions are revisited, considering alternative perspectives and refinements proposed in the
literature to provide a deeper understanding of the suggested relationship. Building on this, the necessary and sufficient conditions are derived,
under which the inverse relation between centrality and optimal weights holds. Using analytical and computational results, it is shown that certain
simple and natural covariance structures satisfy these conditions. Furthermore, the theoretical insights are empirically validated using return data
from the constituents of the S&P500 index. Findings offer investors guidance on when and how centrality-based measures can be used for portfolio
selection. The contribution is to bridging complex network theory with classical portfolio optimization, offering practical implications applicable
to various investment strategies.

E1161: Long-run and short-run idiosyncratic stock volatilities and cross-section of option returns

Presenter:  Quan Gan, University of Sydney, Australia

Co-authors: Van Quoc Thinh Nguyen

Stock idiosyncratic volatility is decomposed into long-run and short-run components, and both are negatively related to delta-hedged option returns.
The effects of the long-run and short-run components are explained by the limits of arbitrage and stock return jumps, respectively. Unlike the long-
run component, the short-run component can be used to create an option trading strategy that remains profitable after considering transaction
costs. In economic downturns, only the short-run idiosyncratic volatility effect is significant. Further analysis shows that the limits-of-arbitrage’s
explaining power arises from its intercept and common component, while the jump’s explaining power arises from its residual component relating
to corporate news arrivals.

E1194: ChatGPT-extracted news sentiment and the cross-section of U.S. stock returns

Presenter: Lukas Petrasek, Charles University Prague, Czech Republic

The purpose is to analyze more than one hundred thousand news headlines to investigate their impact on U.S. equity prices, leveraging ChatGPT to
extract sentiment, novelty, importance, and other key linguistic metrics. For every day between 1st January 2004 and 30th November 2024, an index
ranging between -1 (bad) and 1 (good) is constructed, describing the overall sentiment of news published on that given day. Individual U.S. stock
returns are then regressed on the sentiment index to determine their sensitivity to the sentiment of the news headlines. Based on these exposures,
a portfolio-sorting approach is implemented to analyze the cross-sectional effects of news-driven sentiment on stock performance. Findings reveal
that stocks that have been highly exposed to news sentiment in the previous year earn 3.7% higher annualized returns in the following month
compared to stocks that have been less exposed to the sentiment index. The contribution is to Al-driven asset pricing models and offers practical
implications for investors incorporating news-based factors into trading strategies.

EC274 Room 708 APPLIED ECONOMETRICS I Chair: Po Yang

E0498: Measurement matters: Challenges for robustness in two-stage efficiency frameworks

Presenter: Lukas Fryd, Prague University of Economics and Business, Czech Republic

Co-authors: Ondrej Sokol

Two-stage efficiency analysis, commonly used in the evaluation of agricultural policies, typically involves estimating technical efficiency in the
first stage of ten through data envelopment analysis (DEA) or stochastic frontier analysis (SFA) and then examining the impact of various policy
or structural variables on the estimated efficiency scores in the second stage. Using farm-level data, different approximations of production
inputs and outputs are demonstrated to lead to considerable variation in estimated technical efficiency. This heterogeneity further propagates into
the second stage, where the estimated determinants of inefficiency or efficiency can vary significantly even under nearly identical input-output
approximations. The issue persists across different model specifications and distributional assumptions, including half-normal, truncated, and
exponential inefficiency terms in SFA models as well as DEA model. This variability has profound implications: It undermines the robustness of
policy recommendations derived from two-stage analyses and challenges the comparability of empirical results across studies. Moreover, it raises
concerns about the potential for intentional or unintentional manipulation of factor approximations to influence analytical outcomes.

E0564: Propensity score with factor loadings: Evaluating the effect of the Paris agreement on the returns of European stocks

Presenter: Andrea Mercatanti, Sapienza University of Rome, Italy

Co-authors: Angelo Forino, Giacomo Morelli

Research in methods for policy evaluation has shown a growing interest in factor models for panel data where the policy adoption is unconfounded
with respect to a low-dimensional set of latent factor loadings. A large part of this literature focused on comparative case analysis with only one or a
few treated units under a causal finite-sample approach, which is, however, more suitable for inference from experimental than from observational
studies. Motivated by the evaluation of the Paris Agreement, a policy aimed at fostering the transition to a low-carbon economy, on European
stock returns, an inverse propensity score weighting approach is proposed under a super-population causal approach, where the propensity score
is a function of the latent factor loadings. Moreover, the assumption is relaxed (common to the causal analysis of panel data) of the absence of
anticipatory effects. Under standard assumptions regarding the latent factors structure, a three-step inferential procedure is outlined within the M-
estimation framework that accounts for uncertainties both in the estimation of factor loadings and propensity scores. Simulation studies illustrate
the performance of the proposed method. The empirical application does reveal a significant short-run effect of the Paris Agreement.
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E1202: A simulation study of inconsistency in mortality modeling in the field of econometrics

Presenter: Stuart Gilmour, St. Lukes International University, Japan

In recent years, econometric methods have been applied to mortality data to assess health policy. The purpose is to review policy assessments
from NBER and to identify seven different mortality modeling specifications. These models are applied to simulated mortality data across a range
of scenarios alongside the (correct) Poisson specification and compared for bias and accuracy. The models are also compared with the correct
Poisson specification for assessing the age profile of mortality in Japanese population data. All specifications were biased and, in many scenarios,
were not even able to correctly identify the sign of a policy effect. They were also unable to correctly estimate the Japanese mortality profile, with
coefficients in some cases being wrong by orders of magnitude. It is found that models used for mortality studies in econometrics are inconsistent,
incoherent, and have no basis in statistical theory. It is likely that most mortality studies in the econometrics literature are wrong and give incorrect
policy recommendations. Most published papers should be retracted, and policy recommendations re-evaluated. In the future, this field needs to
adopt the standard, correct Poisson regression framework for modeling mortality and stop using or teaching arbitrary transformations in an OLS
framework that is biased and inconsistent.

E1210: Mispricing in Tokyo Airbnb market: Expected revenue loss for professional versus casual hosts

Presenter: Masaharu Yoshimoto, Hokkaido University, Japan

The purpose is to conduct an empirical analysis of dynamic pricing in the Tokyo Airbnb market during the post-COVID surge in inbound tourism.
It quantifies how deviations from the price that maximises revenue reduce host revenue and compares strategies between professional and casual
hosts. Monthly data on bookings and prices are combined with property attributes, host features, and a log index of international arrivals. A logistic
model of booking probability is estimated to obtain price sensitivities for each listing. For each listing in each month, the price that maximizes
revenue is derived numerically, and the expected loss from charging the observed price is calculated. Aggregating losses by host type and month
enables assessment of (i) the impact of demand shocks on price sensitivities and revenue loss and (ii) the extent to which professionalization
mitigates missed revenue. The framework enables the platform to identify host segments that should be prioritized for smart-pricing tools and
provides a basis to explore whether appropriate price adjustments during peak demand could help ease urban congestion.

E1167: Does aging matter in the impact of the minimum wage on inflation

Presenter:  Sylwia Roszkowska, Jagiellonian University, Poland

Co-authors: Aleksandra Majchrowska

The aim is to examine how demographic changes impact the transmission of minimum wage increases to inflation. The minimum wage growth can
raise the prices of goods and services and accelerate inflationary processes. At the same time, a shrinking workforce and changes in its structure
could lead to changes in the impact of minimum wage increases on the economy. The minimum wage augmented Phillips curve framework is used
to extend the demographic variables. The sample of 21 European Union countries in 2003-2023 and panel data techniques are employed. It has
been proven that the strength of the minimum wage pass-through effect on inflation depends on demographic factors. The aging of the workforce
and shrinking workforce size weaken the impact of minimum wage increases on inflation. On the contrary, a lower proportion of the less educated
working-age population strengthens the minimum wage pass-through effects on inflation. Results have important implications for macroeconomics,
minimum wage, and education policies.

EP001 Room 801 POSTER SESSION I Chair: Louisa Kontoghiorghes

E0202: Migration choice models: An approximate Bayesian computation alternative to traditional approaches

Presenter: Gabriele Romano, University of Chicago Booth School of Business, United States

An approximate Bayesian computation (ABC) method is proposed as a flexible alternative to analyzing migration choices across countries. Tradi-
tional approaches like multinomial logit and gravity equations rely heavily on restrictive distributional assumptions, particularly the Type-I extreme
value distribution for the random utility component. Through Monte Carlo simulations, it is demonstrated that these conventional methods exhibit
poor frequentist properties under model misspecification, with coverage probabilities of confidence intervals often dropping to zero. The proposed
ABC method offers several advantages: It requires fewer distributional assumptions, accommodates arbitrary correlation structures, and produces
full posterior distributions rather than just point estimates. Using simulated migration data calibrated to European countries, it is shown that the
ABC approach achieves better mean squared errors for some economic variables and provides more reliable coverage probabilities, though at
the cost of wider credibility intervals. While the method’s flexibility makes it an interesting alternative for researchers concerned about model
misspecification, its computational intensity and sensitivity to tuning parameters present practical challenges that may limit its applicability.

E0982: Variance-aware estimation of kernel mean embedding

Presenter:  Geoffrey Wolfer, Waseda University, Japan

Co-authors: Pierre Alquier

An important feature of kernel mean embeddings (KME) is that the rate of convergence of the empirical KME to the true distribution KME can
be bounded independently of the dimension of the space, properties of the distribution, and smoothness features of the kernel. It is shown how to
speed up convergence by leveraging variance information in the reproducing kernel Hilbert space. Furthermore, it is shown that even when such
information is a priori unknown, it can be efficiently estimated from the data, recovering the desiderata of a distribution agnostic bound that enjoys
acceleration in fortuitous settings. The results are further extended from independent data to stationary mixing sequences and the methods are
illustrated in the context of hypothesis testing and robust parametric estimation.

E1054: Population projections and policy recommendations for China (2025-2100)

Presenter:  Lei Chen, Southwestern University of Finance and Economics, China

Currently, China is facing the challenges of low fertility rates and an aging population. How these trends evolve in the future will be crucial for
economic and social development. Using the cohort-component method, this report projects the total population, births, deaths, and the degree of
aging in China from 2025 to 2100 under various fertility rate scenarios. It is found that maintaining the current total fertility rate will lead to a
population decrease to 460 million by 2100, with only 1.93 million births and an aging rate of 39.2%. If the total fertility rate declines to the level
of South Korea in 2023 (0.72), the population will further decrease, exacerbating demographic structure issues. Conversely, a 25% increase in the
total fertility rate to 1.31 will significantly improve both population size and structure. Additionally, policy responses are reviewed to low fertility
and high aging from Japan and South Korea, and corresponding policy recommendations are proposed.

E1112: Default risk prediction using a Cox model with moderately clipped lasso penalty

Presenter: Keongmuk Lim, Chungnam National University, Korea, South

Co-authors: Sangin Lee

Cox proportional hazard model is a fundamental tool in survival analysis. For high dimensional survival data with right censoring, various survival
models have been proposed to analyze large-scale survival data, including lasso, ridge, or scad penalized Cox models. The penalized Cox models
enable both predicting relative risk for each individual and selecting relevant predictive variables. A novel penalized method is introduced for the
Cox model, called the moderately clipped lasso (MCL), which integrates the strengths of the minimax concave penalty (MCP) and lasso penalty.
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Hence, it preserves the advantages of both the lasso and MCP methods. An efficient optimization algorithm is developed that combines the concave-
convex procedure, modified local quadratic approximation, and coordinate descent. Simulation studies demonstrate that the proposed method
achieves superior variable selection and prediction performances compared to the other existing methods. Its practical utility is further validated
by applying the MCL model to a time-to-default prediction task using Bondoras peer-to-peer loan dataset, where it consistently outperforms the
existing methods in credit risk modeling.

E1193: Bayesian shape-constrained forecasting

Presenter: Afshan Feroz, Macquarie University, Australia

A comprehensive Bayesian method is presented to predict mortality by combining statistical modeling, machine learning, and shape-constrained
estimation. The Bayesian Lee-Carter model is modified by an ensemble of ARIMA models, singular spectrum analysis (SSA) and multilayer
perceptron (MLP) techniques to sex-specific French mortality. Volatility is made more stable by using discrete wavelet transforms of projected
projections, estimated projections, and smoothed projections. Age-specific shape constraints guided by demographic theory are applied, such as
monotonicity for adults and convexity for the elderly. The methodology shows a significant improvement in the accuracy of the prediction based
on the most essential evaluation factors (RMSE, MAE, MAPE, and SMAPE). The benefits of smoothing and shape constraints are shown to be
statistically significant by cross-validation, and Wilcoxon signed rank tests on residual errors. The framework is extended to project future mortality
trends after 2019 to provide insight into age-structured demographic change during and after the COVID-19 epoch. It is pointed out that using
domain knowledge and sophisticated forecasting methods is essential to develop more accurate and reliable mortality forecasts.

E1299: A generalized two-dimensional functional mixed model framework with statistical inference

Presenter: Xinyue Li, City University of Hong Kong, Hong Kong

Analysis of repeatedly measured functional data from dense longitudinal or spatial visits in regression models is gaining attention. While prior
work has focused on continuous responses, discrete responses such as binary curves are also important. We propose a comprehensive generalized
model framework to handle both Gaussian and dichotomous functional responses. The bivariate coefficient functions are estimated in a unified
pointwise-smoothing pipeline using various M-estimators. We further develop inferential tools using a subject-level bootstrap algorithm to test the
two-dimensional varying effect. Simulation studies compare the performance of non-robust and robust estimation and provide recommendations
for choosing methods under various measurement error conditions. Applications to the Shanghai school adolescent physical activity study and the
Spanish weather dataset demonstrate the utility of the proposed methods.
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E0688: Tracy-Widom, Gaussian, and bootstrap: Approximations for leading eigenvalues in high-dimensional PCA

Presenter: Miles Lopes, UC Davis, United States

Co-authors: Nina Doernemann

Under certain conditions, the largest eigenvalue of a sample covariance matrix undergoes a well-known phase transition when the sample size n
and data dimension p diverge proportionally. In the subcritical regime, this eigenvalue has fluctuations of order n2/3 that can be approximated
by a Tracy-Widom distribution, while in the supercritical regime, it has fluctuations of order n'/2 that can be approximated with a Gaussian
distribution. However, the statistical problem of determining which regime underlies a given dataset is far from resolved. A new testing framework
and procedure are developed to address this problem. In particular, it is demonstrated that the procedure has an asymptotically controlled level and
that it is power-consistent for certain alternatives. Also, this testing procedure enables the design of a new bootstrap method for approximating
the distributions of functionals of the leading sample eigenvalues within the subcritical regime, which is the first such method that is supported by
theoretical guarantees.

E0591: An approximation for the quantiles of the maxima

Presenter: Daniel Peer, University of Vienna, Austria

Co-authors: Moritz Jirak

Let X1,...,X, € R? be a sequence of i.i.d. random vectors, where n < d. A fundamental problem in high-dimensional statistics concerns normal
approximations and convergence properties of the maximum statistic M,, = max|<x<g ﬁ YL | Xik, whose study was initiated in a seminal study.
The next step in understanding the asymptotic properties of M,, and accompanying quantile approximations is the development of Edgeworth-
type expansions and corresponding bootstrap methods. A very recent result in this direction was established by Koike, developing an Edgeworth
expansion for ﬁ 1 X; based on Stein kernels, subject to some regularity conditions. The focus is on the problem through the lens of Poisson-

approximations to directly construct an Edgeworth expansion for M,,. The main assumptions are a Cramér-type condition for all pairs of components
of the X; and a notion of weak dependence across the dimension. Inverting the Edgeworth expansions, a Cornish-Fisher-type expansion is obtained
for the quantiles of M), which is also second-order accurate. Furthermore, the results are extended to the studentized case, i.e., to the statistic
maxi<i<d Tk, where T,  is the Student-t statistic of the k-th components of the X;.

E0874: Higher-order nonlinear shrinkage estimator of large dimensional precision matrix

Presenter:  Nestor Parolya, Delft University of Technology, Netherlands

A new type of nonlinear shrinkage estimator is introduced for the precision matrix in high-dimensional settings, where the dimension of the
data-generating process exceeds the sample size. The proposed estimators incorporate the Moore-Penrose inverse and the ridge-type inverse of
the sample covariance matrix, and they include linear shrinkage estimators as special cases. Recursive formulae of these higher-order nonlinear
shrinkage estimators are derived using partial exponential Bell polynomials. Through simulation studies, the new methods are compared with the
oracle nonlinear shrinkage estimator of the precision matrix for which no analytical expression is available.

EO0098 Room 603 ADVANCES IN ECONOMETRICS AND DATA ANALYTICS Chair: Mike So

E1023: Bayesian analysis of long memory and roughness in financial volatility

Presenter: Toshiaki Watanabe, Hitotsubashi University, Japan

Co-authors: Jouchi Nakajima

Realized volatility (RV) calculated using intraday returns has recently been used as an accurate estimator of financial volatility. Some researchers
have documented that the log-RV may follow a long-memory process, which is represented by a fractional Brownian motion with the Hurst
exponent greater than 0.5 or a fractionally integrated process with a positive difference parameter. Recent studies show that the log difference in
RV may be rough, which is represented by a fractional Brownian motion with the Hurst exponent less than 0.5 or a fractionally integrated process
with a negative difference parameter. A discrete-time model that is consistent with these two phenomena is presented, and a Bayesian method
is developed for the analysis of this model using Markov chain Monte Carlo. Empirical analysis using the RV of the S&P500 and Nikkei 225
stock indices reveals that the model that takes into account both long-term memory and roughness has the highest volatility prediction accuracy,
surpassing the heterogeneous autoregressive (HAR) model, which is known to have high volatility prediction accuracy.

E1047: Optimal designs of multiple step-stress accelerated life tests for one-shot devices

Presenter:  Man Ho Ling, The Education University of Hong Kong, Hong Kong

Step-stress accelerated life tests have become increasingly popular in both industry and academia for quickly inducing product failures and collect-
ing failure data for reliability analysis. The purpose is to discuss an optimal design for step-stress accelerated life testing with multiple stress levels,
specifically for one-shot devices intended for single use. The method focuses on determining the best inspection times and how to allocate test
items across different stress levels to minimize the variance of the maximum likelihood estimator of reliability at a designated mission time under
normal conditions, assuming Weibull lifetime distributions. This framework is a valuable tool for creating efficient step-stress accelerated life tests
to assess the reliability of one-shot devices. A case study involving grease-based magnetorheological fluids illustrates the practical application of
the optimal design approach.

E1111: An emotional analysis of speech for depression detection

Presenter:  Amanda Chu, The Education University of Hong Kong, China

Co-authors: Mike So

The purpose is to investigate the relationship between psychological aspects of speech and depression, specifically focusing on the Beck Depression
Inventory-II (BDI-II). Interview speech audio is analyzed to explore textual data through emotional analysis. The psychological aspect is investi-
gated by analyzing the emotional content of speech using a CVAW dictionary. The analysis shows a significant difference in VA scores for BDI
and FR, suggesting that these scores can effectively classify BDI and FR groups into high and low categories. Evidence that emotional analysis can
provide a comprehensive understanding of individual mental health status is provided. The approach not only enhances the detection of depressive
symptoms but also offers directions for further interventions for individuals at risk of depression.
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EO038 Room 703 BAYESIAN MODELS FOR MULTI-SOURCE DATA Chair: Dae Jin Lee

E0336: Bayesian joint modeling for longitudinal patient-reported outcomes and survival data

Presenter: Dae Jin Lee, IE University, Spain

Co-authors: Cristina Galan Arcicollar, Josu Najera Zuloaga, Danilo Alvares

In recent years, there has been a growing interest in understanding how longitudinal biomarkers influence the occurrence of significant events, such
as mortality. In this context, two outcomes from the same subject are simultaneously observed: Repeated measures and time-to-event data. The
inherent association between these outcomes has led to the development of a joint modeling framework, which simultaneously analyzes these two
outcomes to capture their interdependence. At the same time, modern healthcare research is increasingly focusing on patient-centered approaches.
Patient-reported outcomes (PROs) serve as valuable tools for informing clinicians about patients’ perspectives on their health, symptoms, and
quality of life. However, the statistical properties of PROs are not always adequately addressed during analysis, leading to biased estimates
and suboptimal predictions. A Bayesian joint modeling approach is proposed for longitudinal PRO data and survival outcomes to address these
challenges. This approach incorporates the distributional features of PROs to better fit the data. In addition, dynamic predictions of time-to-
event outcomes are provided according to the model. It allows for personalized prognostic updates, a powerful tool for clinicians to enhance
decision-making and improve patient care.

E0989: Hierarchical Bayesian framework for evidence synthesis across federated data networks

Presenter: Fan Bu, University of Michigan, United States

Evidence synthesis, or meta-analysis, is crucial for combining results from multi-site studies, especially when subject-level data cannot be shared.
Traditional meta-analysis approaches relying on mixed effects models with normality assumptions are often inadequate when single sites have
small sample sizes or rare outcome events. In addition, bias can arise due to systematic error when using observational data sources. To address
both challenges, a Bayesian evidence synthesis framework is proposed that performs likelihood-based meta-analysis and meanwhile corrects for
bias. A Bayesian hierarchical model is introduced that jointly analyzes profile likelihoods instead of point estimates, which well accommodates
small sample sizes and rare outcomes. Bias correction is achieved by learning an empirical bias distribution from a large number of negative
control outcomes that are not associated with exposures of interest. A hierarchical Dirichlet process prior is employed to flexibly characterize bias
globally and locally while borrowing information across data sources. A Hamiltonian Monte Carlo algorithm is implemented to efficiently carry
out posterior inference. Through a series of simulation studies and a case study comparing Type-2 diabetes treatments across a multi-national data
network, it is demonstrated that the approach can provide more precise estimates and coherent results for improved interpretability.

E1065: Latent random partition models: An application to childhood co-morbidity

Presenter: Maria De Iorio, National University of Singapore, Singapore

Asthma, hypertension, and obesity are three of the most common chronic diseases worldwide, with known presence of comorbid pathophysiological
mechanisms. Such data are collected from different sources and are usually analyzed separately, neglecting the shared information among subjects,
underlining the need for a more comprehensive statistical approach. A novel Bayesian nonparametric model is developed for the joint analysis of
biomarkers of different types related to obesity (longitudinal data), history of asthma (panel count data), and symptoms of hypertension (multi-
state process). In particular, the random partitions of the subjects are modelled in each dataset independently and conditionally on an underlying
partition structure. The proposed strategy allows for the sharing of information among the clustering structures within the different datasets, thus
providing more robust inference. Random partitions of different datasets are marginally dependent, with dependence learnt from the data. The
model allows for the inclusion of mixed-type covariates, aiding the identification of risk factors affecting the evolution of the diseases. A tailored
MCMC algorithm is developed. The model is demonstrated in an application from the Singaporean birth cohort GUSTO.

EO0202 Room 704 RECENT ADVANCES IN RANDOM MATRIX THEORY Chair: Priyanka Sen

E0483: Spectrum of random centrosymmetric matrices

Presenter: Indrajit Jana, Indian Institute of Technology, Bhubaneswar, India

The asymptotic fluctuations of linear eigenvalue statistics of random centrosymmetric matrices with i.i.d. entries are analyzed. It is proven that for
a complex analytic test function, the centered and normalized linear eigenvalue statistics of random centrosymmetric matrices converge to a normal
distribution. It is found the exact expression of the variance of the limiting normal distribution via combinatorial arguments. Moreover, it is also
argued that the limiting spectral distribution of properly scaled centrosymmetric matrices follows the circular law.

E0501: Limiting spectral distribution of large Kendall’s correlation matrix and its application

Presenter: Raunak Shevade, Indian Institute of Technology Bombay, India

The limiting spectral distribution (LSD) of high-dimensional Kendall’s correlation matrix and tests of independence based on this matrix have
been studied in the literature when the observations are absolutely continuous with respect to the Lebesgue measure and are independent and
identically distributed. The focus is on the LSD of Kendall’s correlation matrix under much weaker assumptions, which accommodate discrete
and/or nonidentical distributions and also identify the limit distribution using free probability. A graphical test of independence was also proposed
under these assumptions.

E0860: Large sample behavior of high-dimensional Kendall’s correlation matrices with dependence

Presenter: Priyanka Sen, Indian Institute of Technology Bombay, India

Co-authors: Monika Bhattacharjee

The limiting spectral distribution (LSD) of Kendall’s correlation matrix has been established in the literature under conditions of row dependence.
However, the assumptions used in prior works are non-interpretable and difficult to validate, especially in non-Gaussian settings. The same is
established under more interpretable assumptions that are easier to visualize and can be validated in a wider range of non-Gaussian models.
Moreover, the joint convergence of multiple Kendall’s correlation matrices is established, and the LSD of polynomials is formed from these
matrices. This significantly extends the existing results by providing a more general framework for studying the spectral properties of correlated
data.
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EO133 Room 705 ADVANCES IN MODELING AND ESTIMATION OF PRODUCTIVITY AND EFFICIENCY Chair: Artem Prokhorov

E0339: Endogeneity, temporal variation, and heterogeneous inefficiencies in panel stochastic frontier models

Presenter: Abbas Hakeem, University of Adelaide, Australia

Co-authors: Firmin Doko Tchatoka

Endogeneity in stochastic frontier models arises when production inputs are simultaneously chosen with output, leading to the correlation between
inputs and either statistical noise, inefficiency, or both. Existing models that address endogeneity, particularly those allowing for input correlations
with inefficiency, often use copulas to model these correlations. However, the use of copulas can be computationally intensive, especially in panel
data settings, and may introduce misspecification errors. A panel stochastic frontier model that does not require the use of copulas is proposed. The
proposed model accommodates heteroskedasticity in both noise and inefficiency while allowing inefficiency to follow an autoregressive process.
Estimation is performed using marginal maximum simulated likelihood (MMSL). Conditional mean, conditional mode, and restricted conditional
mode estimators are also developed to estimate inefficiency. Through Monte Carlo simulations, it is demonstrated that the estimators perform well
under varying scenarios.

E0358: Input misallocation and productivity dynamics

Presenter: Hung-pin Lai, National Chung Cheng University, Taiwan

Co-authors: Subal Kumbhakar

The purpose is to build on an existing model to offer a refined analysis of how input misallocations impact aggregate total factor productivity (TFP).
The original model is enhanced by relaxing the assumption of uniform input prices and adopting an econometric approach to estimate parameters
using firm-level data. The estimation of model parameters and allocation efficiency is based on the system of input demand and the production
function. An indirect inference approach is used to estimate the system to avoid maximum likelihood estimation, which often faces convergence
issues when there are numerous constraints. The model is demonstrated using the US firm-level manufacturing panel data from 1975 to 2010. The
final sample contains 55,518 observations. The manufacturing industry is divided into seven major categories. Findings indicate that between 1975
and 2010, the average productivity growth rate was 2.8%, but could have reached 3.2% without misallocation, highlighting the substantial gains
possible through better resource allocation.

E0325: The Xistence of inefficiency: LASSO+SFA

Presenter:  Artem Prokhorov, University of Sydney, Australia

Co-authors: Christopher Parmeter, Valentin Zelenyuk

The purpose is to revisit the classic debate between past studies on the notion of the inefficiency of economic agents, whether it exists, and if
and how it can be explained via some economic variables in practice. Unlike the original debate, the articulation is based on a modern statistical
approach. Specifically, the attempt is to obtain insights into the problem of observing (or not) inefficiency in the presence of a high number of
conditioning (or so-called environmental) variables. The focus is on the post-single LASSO and post-double LASSO under different scenarios.

EO061 Room 709 ADVANCES IN SPATIAL DATA MODELING Chair: Pavel Krupskiy

E0534: Spatiotemporal analysis of climate variables around the Korean Peninsula

Presenter:  Jaehong Jeong, Hanyang University, Korea, South

Renewable energy has significant potential for future energy portfolios without negative environmental impacts. Climate variables, such as wind
vectors and wave height, are analyzed around the Korean Peninsula from the fifth-generation ECMWF atmospheric reanalysis (ERAS). To model
the spatiotemporal dynamics of these variables, several modeling approaches are explored, including trans-Gaussian processes, fixed rank Kriging,
and/or deep learning models. The results provide practical insights into the optimal site selection for power generation and highlight the feasibility
of renewable energy sources in South Korea.

E0539: Extreme precipitation teleconnection analysis using asymptomatic dependence structure and clustering algorithms

Presenter:  Laleh Tafakori, RMIT University, Australia

Co-authors: Reza Nosratpour, Mali Abdollahian

Extreme precipitation events result in significant social and economic losses worldwide each year, underscoring the need for a comprehensive
understanding of their mechanisms to improve disaster preparedness and mitigation strategies. The focus is on the spatiotemporal dependency
analysis of extreme precipitation, which is important for understanding the complex behavior of these events. The interconnected spatiotemporal
dynamics of extreme precipitation are modeled on a continental scale by employing asymptotic dependence analysis and unsupervised clustering
algorithms. In this model, the network of extremal coefficient output will be the input of the k-means clustering algorithms to build the structure
of the teleconnections of the extreme precipitation events. Remote sensing observations play an important role by offering global coverage that
enables the study of precipitation patterns, predictability, and dependency across land and ocean. Using remote sensing data allows fully covering
the study area, enhancing the accuracy of predictive models and the breadth of the insights. The results of this research have the potential to refine
precipitation forecasts and develop effective mitigation strategies for extreme precipitation events.

E0587: Mapping and ranking Australian precipitation system by data fusion and multivariate empirical dynamic quantiles

Presenter: Guoqi Qian, The University of Melbourne, Australia

Precipitation data from Australia are collected from both ground-based rain gauge networks and spaceborne satellites. This increases the volume,
coverage, and resolution of the available data but introduces extra complications and heterogeneity to them. Two techniques are developed for
large-scale data fusion and ranking that have been applied to the Australian precipitation system to deliver a high-quality fused dataset with
location rankings for the following statistical analysis in the pipeline. The developed data fusion technique consists of multivariate linear regression
and spatial autoregression and kriging. The developed data ranking technique involves ranking a large collection of multivariate time series by the
multivariate empirical dynamic quantiles (MEDQ) method.
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E1268: Robust screening of correlated features via forward regression

Presenter: Xuejun Jiang, Southern University of Science and Technology, China

Forward regression is a crucial methodology for automatically identifying important predictors from a large pool of potential covariates. In
contexts with moderate predictor correlation, forward selection techniques can achieve screening consistency. However, this property gradually
becomes invalid in the presence of substantially correlated variables, especially in high-dimensional datasets where strong correlations exist among
predictors. This dilemma is encountered by other model selection methods in literature as well. To address these challenges, we propose a
novel decorrelated forward (DF) selection framework for generalized mean regression models, including prevalent models, such as linear, logistic,
poisson, and quasi likelihood. We also develop a thresholding DF (T-DF) algorithm that provides a principled stopping rule for the forward-
searching process. Theoretically, we establish the screening consistency of T-DF selection and determine the upper bound of the selected submodel’s
size. Simulations and two real data applications show the outstanding performance of our method compared with some existing model selection
methods.

E1269: Impact of pollution prevention practices and green environmental practices on sustainable performance

Presenter: Hui Liu, Changchun University of Technology, China

Adequate protection of the environment is one of the hot spots of concern for all sectors of society due to severe environmental pollution. The
focus primarily looks into the factors that influence the adoption of green innovations by analysing the growth paths of Chinese SMEs operating
in highly polluting industries over a longer time frame than five years. Artificial Intelligence is a valuable tool for solving the issues of ecological
degradation, A quantitative method has been implemented for the Chinese companies samples from the deeply polluting industries for more than
five years. The findings of this paper advise that the average board size, the governing board meetings, and organizational performance are positively
connected with the Chinese firms environmental process. Board independence and diversity of gender have irrelevant associations with ecological
performance, A convenient threshold regression model has been used to accumulate the respondents data. It also reveals that larger board sizes
and more frequent governing board meetings are positively associated with improved environmental performance among these firms, The findings
state the critical implications for the firm executives, policymakers, environmental activists, and regulators. This result supports the insight drained
from the resource dependence, stakeholder, firm agency, and legitimacy theories.

E1270: Bayesian estimation of partial functional Tobit censored quantile regression mode

Presenter: Chunjie Wang, Changchun University of Technology, China

Co-authors: Zhexin Lu, Xinyuan Song

Imaging data is crucial for disease diagnosis. A PFTCQR model is introduced to explore relationships between laryngeal cancer onset and imag-
ing/clinical predictors using data from a Chinese hospital. Functional principal component analysis and moment methods estimate predictor
functions, while an MCMC algorithm aids estimation via the ALD representation. The model is extended for composite quantile regression with
variable selection, improving robustness. Results offer insights into laryngeal cancer risk factors and their quantile-specific effects.

EO0249 Room 711 ADVANCES IN FUNCTIONAL DATA ANALYSIS Chair: Uche Mbaka

E0238: Functional principal components from sparse functional data

Presenter: Uche Mbaka, University College Dublin, Ireland

Co-authors: Jiguo Cao, Michelle Carey

A novel method is introduced for extracting functional principal components from sparse functional data commonly encountered in longitudinal
studies. The approach addresses the challenges posed by infrequent, irregular measurements and measurement errors. By employing conditional
estimation, it effectively estimates principal scores and recovers underlying trajectories across the entire domain. A key feature is the use of a
modified Gram-Schmidt orthonormalization within a reduced-rank model for the covariance function, ensuring orthogonality of eigenfunctions
and positive eigenvalues. An approximate generalized cross-validation technique selects the optimal number of basis functions and principal
components. Simulation studies demonstrate substantial improvements compared to existing techniques, including ReMLE, RKHS-based spectral
regularization, PACE, and FACE, achieving significant gains in covariance, eigenfunction, eigenvalue, and error variance estimation, as well as
curve prediction accuracy. The method is applied to analyze CD4 cell count data from the Multicenter AIDS Cohort Study. The proposed approach
offers a robust and accurate tool for analyzing sparse functional data, particularly relevant in longitudinal settings.

E0734: Functional factor regression with an application to electricity price curve modeling

Presenter: Luis Winter, University of Cologne, Germany

Co-authors: Sven Otto

A function-on-function linear regression model is proposed for time-dependent curve data that is consistently estimated by imposing factor struc-
tures on the regressors. An integral operator based on cross-covariances identifies two components for each functional regressor: A predictive low-
dimensional component, along with associated factors that are guaranteed to be correlated with the dependent variable, and an infinite-dimensional
component that has no predictive power. In order to consistently estimate the correct number of factors for each regressor, a functional eigenvalue
difference test is introduced. While conventional estimators for functional linear models fail to converge in distribution, asymptotic normality is
established, making it possible to construct confidence bands and conduct statistical inference. The model is applied to forecast electricity price
curves in three different energy markets. Its prediction accuracy is found to be comparable to popular machine learning approaches while providing
statistically valid inference and interpretable insights into the conditional correlation structures of electricity prices.

E1247: Smoothly-stochastic differential equations for biomechanics data

Presenter:  Giles Hooker, University of Pennsylvania, United States

Co-authors: Edward Gunning

In functional data analysis, replicate observations of a smooth functional process and its derivatives offer a unique opportunity to flexibly esti-
mate continuous-time ordinary differential equation models. To estimate a linear ordinary differential equation from functional data, a technique
called Principal Differential Analysis was proposed a long time ago. We re-formulate PDA as a generative statistical model in which functional
observations arise as solutions of a deterministic ODE that is forced by a smooth random error process. This viewpoint defines a flexible class
of functional models based on differential equations and leads to an improved understanding and characterization of the sources of variability in
Principal Differential Analysis. It does, however, result in parameter estimates that can be heavily biased under the standard estimation approach
of PDA. Therefore, we introduce an iterative bias-reduction algorithm that can be applied to improve parameter estimates. We also examine the
utility of our approach when the form of the deterministic part of the differential equation is unknown and possibly non-linear, where Principal
Differential Analysis is treated as an approximate model based on time-varying linearization. We demonstrate our approach on simulated data from
linear and non-linear differential equations and on real data from human movement biomechanics.
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E0253: Contrastive learning on multimodal analysis of electronic health records

Presenter:  Doudou Zhou, National University of Singapore, Singapore

Electronic health record (EHR) systems contain a wealth of multimodal clinical data, including clinical codes and notes. However, many existing
EHR-focused studies have traditionally either concentrated on an individual modality or merged different modalities in a rather rudimentary
fashion. This approach often results in the perception of structured and unstructured data as separate entities, neglecting the inherent synergy
between them. Despite the great success of multimodal contrastive learning on vision language, its potential remains under-explored in the realm
of multimodal EHR, particularly in terms of its theoretical understanding. To accommodate the statistical analysis of multimodal EHR data, a
novel multimodal feature embedding generative model is proposed, and a multimodal contrastive loss is designed to obtain the multimodal EHR
feature representation. The theoretical analysis demonstrates the effectiveness of multimodal learning compared to single-modality learning, and
the solution of the loss function is connected to the singular value decomposition of a pointwise mutual information matrix. This connection paves
the way for a privacy-preserving algorithm tailored for multimodal EHR feature representation learning. Simulation studies show that the proposed
algorithm performs well under a variety of configurations. The clinical utility of the proposed algorithm is further validated in real-world EHR
data.

E1063: TabPFN: One model to rule them all?

Presenter:  Yan Shuo Tan, National University of Singapore, Singapore

Co-authors: Qiong Zhang, Qinglong Tian, Pengfei Li

A recent study introduced TabPFN, a transformer-based deep learning model for regression and classification on tabular data, which is claimed
to outperform all previous methods on datasets with up to 10,000 samples by a wide margin, using substantially less training time. Furthermore,
it has called TabPFN a foundation model, as it can support data generation, density estimation, learning reusable embeddings, and fine-tuning.
If these statements are well-supported, TabPFN may have the potential to supersede existing modeling approaches on a wide range of statistical
tasks, mirroring a similar revolution in other areas of artificial intelligence that began with the advent of large language models. An explanation of
how TabPEN works is provided by emphasizing its interpretation as an approximate Bayesian inference. More evidence of its foundation model
capabilities is also provided: It is shown that an out-of-the-box application of TabPFN vastly outperforms specialized state-of-the-art methods for
semi-supervised parameter estimation, prediction under covariate shift, and heterogeneous treatment effect estimation. It is further shown that
TabPFN can outperform LASSO at sparse regression and can break a robustness-efficiency trade-off in classification.

E1126: MR-MAGIC: Robust causal inference using many weak genetic interactions

Presenter: BaoLuo Sun, National University of Singapore, Singapore

Co-authors: Zhonghua Liu, Di Zhang, Minhao Yao

Mendelian randomization (MR) studies commonly use genetic variants as instrumental variables to estimate the causal effects of exposures on
outcomes. However, the presence of invalid instruments - even when numerous - can lead to biased causal estimates. A novel identification strategy
is proposed that remains valid even when all candidate instruments are invalid by leveraging genetic interactions that collectively explain substantial
exposure variation. Recognizing that individual interaction effects may be weak, MR-MAGIC (Mendelian randomization with many weak genetic
interactions for causality) is developed, a robust method that simultaneously addresses instrument invalidity and improves estimation efficiency
under a many-weak-interactions asymptotic framework.

EO077 Room 802 STATISTICAL LEARNING IN COMPUTATIONAL BIOLOGY Chair: Shufei Ge

E0548: A new variational family for Bayesian phylogenetics

Presenter: Lloyd Elliott, Simon Fraser University, Canada

Co-authors: Evan Sidrow, Alexandre Bouchard

Bayesian phylogenetics aims to describe a posterior distribution over trees conditioned on a collection of genetic sequences (taxa) that arise from
those trees. Modern MCMC can provide accurate posteriors but struggles to do so when the number of taxa is large. Variational Bayesian methods
(in which the posterior is approximated by a variational family) are thus a natural choice for improving the scale of data for which Bayesian
phylogenetics are viable. A new variational family is presented that factorizes over pairs of taxa. This family is parameterized by pairwise
coalescent times and mapped to trees through single-linkage clustering. This factorization allows mean-field variational inference for the posterior,
often using fewer parameters than other state-of-the-art variational phylogenetic methods based on subsplit Bayesian networks (SBN). Results
are provided on COVID-19 RNA data. Compared to SBN methods, this method VIPR (Variational phylogenetic Inference with PRoducts over
bipartitions) tends to have better initial conditions, fewer parameters and reaches posteriors with high likelihood faster. Gradient estimation is
explored using REINFORCE, VIMCO, and the reparameterization trick. Autodiff is used for gradient calculations. The factorized nature of the
variational family allows for parameter interpretation, extensions to unclocked trees, tip-dates, or further parameterization with low-dimensional
latent states.

E0604: Improving Bayesian phylogenetic inference via sequential Monte Carlo and machine learning

Presenter:  Shijia Wang, ShanghaiTech University, China

Phylogenetic tree reconstruction is a main task in evolutionary biology. Traditional MCMC methods may suffer from the curse of dimensionality
and the local-trap problem. Sequential Monte Carlo methods have emerged as alternatives to MCMC methods for phylogenetic reconstruction.
Sequential Monte Carlo methods and machine learning algorithms are explored to improve phylogenetic inference.

E0766: A spatial-correlated multitask linear mixed-effects model for imaging genetics

Presenter: Shufei Ge, ShanghaiTech University, China

Imaging genetics aims to uncover the hidden relationship between imaging quantitative traits (QTs) and genetic markers and brings valuable
insights into the pathogenesis of complex diseases, such as cancers and cognitive disorders. However, most linear models in imaging genetics
didn’t explicitly model the inner relationship among QTs, which might miss some potential efficiency gains from information borrowing across
brain regions. A novel Bayesian regression framework is developed for identifying significant associations between QTs and genetic markers while
explicitly modeling spatial dependency between QTs. Firstly, a spatially correlated multitask linear mixed-effects model (LMM) is developed
to account for dependencies between QTs by incorporating a population-level mixed-effects term into the model, taking full advantage of the
dependent structure of brain imaging-derived QTs. Secondly, the model is implemented in the Bayesian framework, and a Markov chain Monte
Carlo (MCMC) algorithm is derived to achieve the model inference. Further, the MCMC samples are incorporated with the Cauchy combination
test (CCT) to examine the association between genetic markers and QTs, which avoids computationally intractable multi-test issues. The simulation
studies indicated improved power of the proposed model compared to competitors. The new spatial model is also applied to an imaging dataset
from the Alzheimer’s Disease Neuroimaging Initiative (ADNI) database.

© ECOSTA ECONOMETRICS AND STATISTICS. All rights reserved. 85



Friday 22.08.2025 13:35 - 14:50 EcoSta 2025 Parallel Session I — EcoSta 2025

EO105 Room 804 RECENT DEVELOPMENTS IN SURVEY STATISTICS AND STATISTICAL DATA INTEGRATION Chair: Johan Lim

E0619: Estimating poverty rate in each prefecture of Japan under arcsine transformed area level model

Presenter: Masayo Hirose, Institute of Mathematics for Industry, Kyushu University, Japan

Co-authors: Malay Ghosh, Mayumi Oka

In recent years, poverty-related social issues in Japan have been receiving increasing attention, particularly over the past decade. Addressing
this significant challenge requires reliable documentation to understand poverty conditions in smaller demographic domains better. We estimated
the poverty rate for each of Japan’s prefectures using official Japanese microdata and an arcsine-transformed area-level model. Furthermore, we
modified a theoretical framework for the arcsine-transformed area-level model, which also takes into account the sampling design.

E1105: Efficient data integration of probability and non-probability samples under dual frame sampling

Presenter: Kosuke Morikawa, lowa State University, United States

Two semiparametric estimators are proposed for integrating data from independent probability and non-probability surveys. The first estimator
achieves semiparametric efficiency under a framework where both survey sources provide complementary information. It employs a parametric
model for the non-probability sampling mechanism and remains identifiable even when the sampling process is non-ignorable due to the support
of the probability sample. The second estimator is constructed under a dual frame sampling approximation, which, while not fully efficient, attains
efficiency within a restricted class of augmented terms and remains robust to the misspecification of the non-probability sampling model. Notably,
this sub-efficient estimator achieves consistency and asymptotic normality without modeling the non-probability sampling mechanism. Through
simulation studies and numerical examples, the comparative performance and robustness of the proposed methods are highlighted, including
scenarios with model misspecification or non-identifiability. Results contribute to the growing literature on data integration and offer practical
solutions for combining disparate survey sources under minimal assumptions.

E1279: A statistical framework for learning from mixed supervision: labeled and unlabeled data integration

Presenter:  Jongho Im, Yonsei University, Korea, South

Co-authors: Jinung Choi, [lmun Kim

A unified statistical framework is developed for integrating multiple data sources under supervised and semi-supervised settings. We consider
a general scenario where one dataset contains fully observed outcome-covariate pairs (x,y), while the other includes only covariates x. The
goal is to estimate a parameter defined by a moment condition with respect to a target distribution. Depending on whether the target data are
labeled or unlabeled, we propose different integration strategies that accommodate potential distributional differences between the source and
target populations. Specifically, we develop a family of weighted estimating equations that incorporate density ratio or odds ratio corrections
to address distributional shifts and outcome missingness. In the unlabeled case, the identification problem is addressed through an odds ratio
formulation and fractional imputation techniques. We also derive the optimal weighting parameter that minimizes the mean squared error of the
proposed estimator. Simulation studies demonstrate the efficiency gains and robustness of the proposed approach over existing methods under
various degrees of label availability and distributional mismatch.

EO084 Room 811 RECENT ADVANCES IN ROBUST STATISTICAL MODELS FOR COMPLEX DATA Chair: Tsung-I Lin

E0179: Robust regression with a nonparametric maximum likelihood approach for skew-normal scale mixtures

Presenter: Sangkon Oh, Pukyong National University, Korea, South

Co-authors: Byungtae Seo

The ordinary least squares method is commonly used for estimating regression coefficients in linear regression. However, this approach is highly
sensitive to influential outliers and loses efficiency when the error follows a skewed or heavy-tailed distribution. To address these limitations, the
adoption of semiparametric skew-normal scale mixture distributions for the error is proposed. By using a nonparametric maximum likelihood
estimator for the scale factor in the skew-normal scale mixture, the risk of misspecification issues is mitigated, and robust estimators are produced
without any model selection procedure. Furthermore, simulation studies and real data analyses are presented to demonstrate the performance of
the proposed method.

E0230: Multivariate contaminated normal linear mixed models with application to longitudinal Alzheimer’s disease data

Presenter:  'Wan-Lun Wang, National Cheng Kung University, Taiwan

Co-authors: Tsung-1 Lin

A robust approach is proposed to jointly modeling multiple repeated clinical measures with intricate features. More specifically, the aim is to
expand the scope of the multivariate linear mixed model by using the multivariate contaminated normal distribution. The proposed model called
the MCNLMM-CM, is designed to handle minor outliers effectively while simultaneously accommodating censored measurements and intermittent
missing responses. An expectation conditional maximization (ECME) algorithm is developed to estimate the parameters of the proposed model
in situations involving missing at-random responses. Techniques for approximating the asymptotic standard errors of model parameters are also
provided, recovering censored data, imputing missing values, and identifying outliers. The proposed methodology is inspired by and applied to
data from the Alzheimer’s Disease Neuroimaging Initiative cohort study, which involves longitudinal clinical measurements of patients with mild
cognitive impairment. A simulation study is conducted to evaluate the finite-sample properties of the parameter estimators.

E0329: Diagnostic techniques for Heckman selection models

Presenter: Marcos Oliveira, Federal University of Sao Joao Del Rei, Brazil

Co-authors: Marcos Prates, Christian Eduardo Galarza Morales, Victor Hugo Lachos Davila

Diagnostic techniques for Heckman selection models estimated using the EM algorithm are presented. The focus is on the selection-t and normal
models, based on the bivariate Student-t and bivariate normal distributions, respectively. The Heckman selection model is a key econometric tool
for estimating relationships while addressing selection bias. Relying on the EM-type algorithm, global and local influence analyses are developed
based on the conditional expectation of the complete-data log-likelihood function, exploring four perturbation schemes for local influence analysis.
The effectiveness of the proposed diagnostic measures for identifying influential observations is evaluated through a simulation study, along with a
real-data application that illustrates how these techniques can effectively identify influential points. The algorithms and methodologies developed
are integrated into the R package HeckmanEM.
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E0781: Quantile-based major axes for bivariate allometric analysis

Presenter: Luca Bagnato, Catholic University of the Sacred Heart, Italy

Co-authors: Antonio Punzo, Cristina Tortora, Antonello Maruotti

Allometric studies commonly explore the relationship between two log-transformed morphological variables using linear models, with major
axis (MA) and common major axis (CMA) methods traditionally defined in terms of the mean structure. A novel extension of these methods
is proposed by introducing quantile-based major axes, allowing the investigation of allometric relationships across different parts of the joint
distribution. The approach is grounded in the concept of directional quantiles, which define regression lines corresponding to specific quantile
levels along given directions. The estimation is formulated within a quasi-maximum likelihood framework based on the asymmetric Laplace
distribution, enabling robust and flexible inference. This leads to the definition of both quantile major axes and a quantile-based common major axis
(QCMA), which facilitates meaningful group comparisons beyond the mean. Applications to simulated and real morphological data demonstrate
that the methodology uncovers heterogeneity and asymmetry in allometric patterns that remain hidden under traditional mean-based analyses. The
proposed framework enriches the toolkit for allometric research, especially in the presence of non-normality, outliers, or distributional skewness.

E0899: Quantile regression with Bernstein polynomials

Presenter: Santiago Pereda-Fernandez, Universidad de Cantabria, Spain

An alternative to quantile regression is proposed to estimate conditional quantiles. To do so, conditional quantiles are modeled using Bernstein
polynomials, which are a nonparametric smoother related to series estimation. With this model, it is possible to write the conditional density
function in terms of the Bernstein coefficients and the data, allowing for the use of maximum likelihood for estimation. Moreover, the estimator has
several desirable features, including much fewer quantile crossings, no need to interpolate between quantiles in a grid, the estimated coefficients
are differentiable, and simple functions of the coefficients are integrable with respect to the quantile index.

E0826: Learning dynamic conditional dependence via hidden Markov quantile regression

Presenter: Beatrice Foroni, Sapienza University, Italy

Co-authors: Luca Merlo, Lea Petrella, Nicola Salvati

A hidden Markov quantile graphical model is proposed to study multivariate time series with evolving conditional dependencies. The model
combines quantile regression with hidden Markov dynamics to estimate state-specific networks that characterize the dependence structure among
variables across unobserved regimes. Within each latent state, conditional independence is recovered through sparsity in the quantile regression
coefficients. The estimation procedure relies on a penalized expectation-maximization algorithm that maximizes a pseudo-likelihood function
and introduces ¢;-regularization to identify interpretable networks. Simulation studies under various scenarios of regime persistence, transition
probabilities, and dependency strength show that the method accurately recovers the underlying structure and outperforms standard benchmarks.
An empirical application investigates PM; 5 concentration levels in 14 major cities in northern Italy between 2019 and 2022. The model uncovers
temporal shifts in inter-city dependence, identifies periods with higher systemic pollution risk, and reveals heterogeneous network connectivity
patterns likely associated with policy interventions, lockdown effects, and seasonal phenomena. The framework offers a flexible tool for studying
dynamic systems in environmental, financial, and biomedical domains.

EC283 Room 604 ECONOMETRIC THEORY AND APPLICATIONS Chair: Juan Manuel Rodriguez-Poo

E0163: Efficient estimation of structural models via sieves

Presenter:  Yao Luo, University of Toronto, Canada

Co-authors: Peijun Sang

A class of sieve-based efficient estimators is proposed for structural models (SEES), which approximate the solution using a linear combination of
basis functions and impose equilibrium conditions as a penalty to determine the best-fitting coefficients. The estimators avoid the need to repeatedly
solve the model, apply it to a broad class of models, and are consistent, asymptotically normal, and asymptotically efficient. Moreover, they solve
unconstrained optimization problems with fewer unknowns and offer convenient standard error calculations. As an illustration, the method is
applied to an entry game between Walmart and Kmart.

E0476: Identification of dynamic discrete choice models with hyperbolic discounting using a terminating action

Presenter: Chao Wang, Dongbei University of Finance and Economics, China

Co-authors: Ruli Xiao, Stefan Weiergraeber

The identification of dynamic discrete choice models with hyperbolic discounting is studied using a terminating action. Novel identification results
are provided for both sophisticated and naive agents’ discount factors and their utilities in a finite horizon framework under the assumption of
a stationary flow utility. In contrast to existing identification strategies, it is not required to observe the final period for the sophisticated agent.
Moreover, it is avoided to normalize the flow utility of a reference action for both the sophisticated and the naive agent. Two simple estimators
are proposed: One that estimates the two discount factors without specifying the flow utilities and another that jointly estimates both the discount
factors and the flow utilities. It is shown that both estimators perform well in simulations.

E0570: Predicting the unpredictable: Ex-ante accuracy assessment of house price dispersion under unanticipated shock scenarios
Presenter: Tomasz Stachurski, University of Economics in Katowice, Poland

Co-authors: Adam Chwila, Monika Hadas-Dyduch, Malgorzata Krzciuk, Alicja Wolny-Dominiak, Tomasz Zadlo

"Prediction is very difficult, especially about the future," as Niels Bohr famously remarked. This challenge is particularly acute in the case of the
prediction of housing market volatility. This market is extremely sensitive to fluctuations caused by political, environmental, technological, or social
disturbances. The traditional ex-post approach does not take into consideration unforeseen events affecting a market. An improved framework is
introduced for evaluating the ex-ante prediction accuracy of house price dispersion under unanticipated shocks. The proposed method uses a
parametric bootstrap under a misspecified model, which enables the simulation of future price values and estimation of prediction errors across
hypothetical shock scenarios. The analysis covers both classical (e.g., standard deviation) and quantile-based measures of dispersion applied to
U.S. real estate transactions from 2015 to 2023. Future realizations of the variable are generated via linear mixed models that can capture spatial
and temporal dependencies. The results may be of great importance for the practice of management in the real estate sector and decision-making
because they provide an ex-ante prediction accuracy evaluation by simulating future realizations under specified shock scenarios.
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E0369: Expectation-maximization for non-Gaussian dynamic factor models: A novel approach for macroeconomic nowcasting

Presenter: Domenic Franjic, University of Hohenheim, Germany

Macroeconomic data often exhibit heavy tails due to extreme events such as financial crises or the Covid-19 pandemic, where traditional Gaussian
models struggle to capture outliers effectively. To tackle these issues, an efficient estimation approach for dynamic factor models (DFM) with heavy-
tailed errors is presented. The method employs an expectation-maximization (EM) algorithm that extends conventional approaches by incorporating
the multivariate Student’s t-distribution. The estimation algorithm applies bootstrap filtering to estimate the latent states. An augmented Lagrangian
method is used to estimate the factor loadings under regularization constraints that induce shrinkage and enforce exact zero loadings in the factor
loading matrix. Hyperparameter tuning is efficiently integrated into the EM framework. The method also handles mixed-frequency data and
missing observations directly. By modeling heavy tails, inducing shrinkage, and improving robustness, the method reduces the nowcasting error
of macroeconomic variables such as GDP growth. Simulation results demonstrate that the non-Gaussian DFM consistently outperforms Gaussian
alternatives, particularly when the degrees of freedom of the error distributions are small.

E0965: Stock market volatility prediction using a hybrid XGBoost and dynamic conditional correlation model

Presenter:  Bernard Omolo, University of South Carolina - Upstate, United States

Co-authors: Anas Mohammed

Stock market volatility is a critical measure of financial risk, influencing investment decisions, trading strategies, and risk management practices.
Accurate volatility forecasting is, therefore, essential for optimizing financial outcomes. Data from five global stock markets, representing both
emerging and developed economies, are leveraged and sourced from Yahoo Finance to evaluate hybrid models that integrate econometric and
machine learning techniques. Novel weighted hybrid models and a DCC-XGBoost framework are proposed, combining the dynamic conditional
correlation (DCC) model with XGBoost to enhance volatility prediction. The models are rigorously evaluated using RMSE, MAE, and R metrics.
Results show that the DCC-XGBoost hybrid model outperforms all benchmarks, achieving superior accuracy in capturing volatility dynamics. This
demonstrates the efficacy of blending econometric methods (for structured volatility patterns) with machine learning (for nonlinear relationships),
offering a robust, data-driven solution for financial forecasting. The findings highlight the potential of hybrid modeling to balance interpretability
and predictive power with practical implications for portfolio optimization and derivative pricing.

E0297: Big brothering the economy: Nowcasting and forecasting with port satellite images

Presenter: Paolo Pagnottoni, University of Insubria, Italy

The interplay between maritime commerce and macroeconomic aggregates such as gross domestic product (GDP) and international trade statistics
is key for the understanding of global economic dynamics. A new indicator, the port saturation index, is constructed based on near-to-real-time
port satellite images, which are processed with deep learning techniques to extract relevant information on the size of ongoing maritime commerce.
The efficacy of the index is investigated with an empirical application to nowcast economic aggregates and forecast expansions and contractions of
European GDP, import, and export. Results show that the index is able to closely track real economic activity, particularly GDP, when the figure is
still far from its official release, yielding a novel tool for policymakers to support decision-making.

EC358 Room 606 FINANCIAL MODELLING Chair: Toshio Honda

E0268: Analytically pricing barrier options under regime switching with liquidity and asymmetrical jumps

Presenter:  Yu-Min Lian, Fu Jen Catholic University, Taiwan

An extension to barrier option pricing is introduced by incorporating liquidity risk and jump risk with regime switching, building upon the existing
ones. More specifically, the imperfectly liquid stock price dynamics are driven by a Markovian regime-switching liquidity-adjusted double-
exponential jump-diffusion model. In addition, the Esscher transform on measure change is adopted for deriving closed-form option pricing
formulas in a state-dependent stochastic interest rate circumstance, where the forward interest rate processes are governed by a state-dependent
Heath-Jarrow-Morton model. Eventually, the contribution is to the literature about the liquidity and jump impacts under switching regimes on
barrier option prices.

E0771: Modeling and forecasting range-based volatility using asymmetric CARR model

Presenter:  Lei Chen, Universiti Malaya, Malaysia

Co-authors: YouBeng Koh

The aim is to propose an asymmetric conditional autoregressive range (AsyCARR) model for forecasting the dynamic volatility of returns. The
main feature of the model is its ability to capture the asymmetric effects of shocks on the conditional expectation of Parkinson (PK) volatility
series. The PK volatility series is fitted to the proposed AsyCARR and CARR models, and their parameters are estimated using the maximum
likelihood (ML) method. A simulation study is conducted to evaluate the effectiveness of the ML method under different sample sizes and error
distributions. Empirical examples are based on five stocks from January 3, 2000 to November 9, 2023. The in-sample model fitting performance
of the AsyCARR and CARR models is evaluated using the log-likelihood, Akaike information criterion, and Bayesian information criterion, while
the out-of-sample forecasting performance is assessed using the heteroskedasticity mean squared error, heteroskedasticity mean absolute error and
quasi-likelihood. Results show that the AsyCARR model with the generalized gamma distribution consistently outperforms the CARR model in
terms of the in-sample model fit and out-of-sample forecasts. These findings highlight the importance of models by incorporating asymmetric
components and flexible distributions in volatility modeling.

E1213: Modeling intraday local extrema with order book copula-based probabilities and machine learning models

Presenter:  Chun Fai Carlin Chu, The Hang Seng University of Hong Kong, Hong Kong

Co-authors: Po Kin David Chan, Ho Yin Willy Yue, Junxiang Jerry Peng

Recent literature demonstrated that machine learning models can provide satisfactory performance on predicting local extrema in financial series.
However, most studies did not incorporate L2 order book data due to its inherited noisiness, non-stationarity, and periodic variation characteristics.
The aim is to exploit hidden information from L2 data using copula-based conditional probabilities with the considerations of empirically observed
intraday persistent patterns. High-fidelity data is resampled in multiple frequencies for building empirical intraday pattern profiles, and time
series data is then decomposed into persistent and varying components using the profile information. Several copula distribution functions have
been examined to capture the dynamics among the varying components. The modeled dynamics are shown to improve the pseudo-local extrema
identification. Bayesian-optimized machine learning models are employed to incorporate the extracted information. The models are optimized
for VWAP values to avoid the occurrence of unfavorable trades. As a result, the models are tuned to achieve maximum precision. The resultant
pseudo-extrema prediction models are evaluated by a threshold-based trading algorithm for performance evaluation. The analysis is evaluated with
30-day real market data from two stock exchanges. The empirical findings are discussed.
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E0909: Quantifying omitted variable bias in nonlinear instrumental variable estimators

Presenter: Yu-Min Yen, National Chengchi University, Taiwan

The omitted variable bias (OVB) analysis of a recent study is extended to a class of IV estimators, including the partially linear instrumental
variable (IV) model (PLIVM) and non-linear IV estimators such as LATE and LATT. The proposed OVB bound is applied to data from the Job
Training Partnership Act (JTPA) in the United States. When uncertainty for the OVB bound estimation also exists, it is shown that the statistical
significance of the intention-to-treat effect (ITT) and LATE for adult male workers no longer holds at the conventional significant level. However,
for female workers, the statistical significance of the ITT and LATE still robustly stand when the OVB and uncertainty of OVB bound estimation
are both concerned.

E1049: Biased-corrected two-stage instrumental variable estimation in Mendelian randomization for binary outcomes

Presenter: Chen-Hua Cho, National Tsing Hua University, Taiwan

Co-authors: An-Shun Tai

Mendelian randomization (MR) offers a powerful framework for causal inference under unmeasured confounding. While MR has been widely
applied in epidemiological studies, its use with binary outcomes presents unique challenges. In particular, standard two-stage instrumental variable
estimation for binary outcomes fails to converge to the true causal parameter, instead converging to a distorted value due to model misspecification
and unmeasured confounding. Despite growing interest in this setting, existing methods remain limited in their ability to address this issue
effectively. The aim is to propose a novel method tailored for binary outcome data within the MR framework, drawing on an analog of the two-
stage least squares (2SLS) approach. The bias is formally identified due to unmeasured confounding and provides a more accurate and reliable
biased-corrected estimation of the causal effect. The performance of the proposed method is evaluated through extensive simulation studies across
a range of realistic scenarios, and it is benchmarked against existing approaches.

E0456: Mendelian randomization with pleiotropy through partially functional linear regression

Presenter:  Chi-Shian Dai, National Cheng Kung University, Taiwan

A novel approach to Mendelian randomization (MR) is presented by employing functional instrumental variables (FIVs) for exploring causal rela-
tionships. Traditional MR relies on single nucleotide polymorphisms (SNPs) as instrumental variables, but these often suffer from weak instruments
and pleiotropy. Functional two-stage least squares (F2TLS) is introduced, where SNPs are modeled as a function of their genomic positions within
a gene, forming an FIV. This approach accounts for direct effects (pleiotropy), improving causal inference. A smoothness assumption is proposed
to generalize the InSIDE requirement, ensuring the identifiability of the causal effect. An E-value type statistic is also introduced to gauge the
assumption’s robustness. The methodology is validated through theoretical analysis and simulations. It is then applied to the Alzheimer’s Disease
Neuroimaging Initiative (ADNI) database to investigate the link between gene expression and AD-related metrics. Results reveal a causal effect
of APOC1 gene expression on cerebrospinal fluid beta-amyloid (ABETA) and phosphorylated tau (PTAU). F2TLS refines MR investigations and
deepens the understanding of genetic determinants of disease. This demonstrates the power of integrating functional data into causal inference,
advancing the utility of MR. This functional MR framework broadens the scope of genetic epidemiology and paves the way for robust causal
discoveries.

EC299 Room 701 BAYESIAN METHODS Chair: Ruben Laoiza Maya

E0335: A Bayesian motif-based clustering method for discovering activity patterns in free-living physical activity data

Presenter: Charlotte Wang, National Taiwan University, Taiwan

Co-authors: Sin-Yu Su

Identifying and analyzing activity patterns (motifs) derived from free-living physical activity data collected by wearable devices is a complex and
underexplored area. Current literature offers limited methodologies for extracting such patterns through functional cluster analysis. To address this
gap, a Bayesian nonparametric motif-based clustering method is proposed to discover activity patterns within daily free-living physical activity
data. This algorithm initially segments the 24-hour activity curve into small activity curves and applies elastic functional data analysis to compare
them. Subsequently, a Bayesian nonparametric motif-based clustering method is used to explore motifs among these activity curve segments. This
approach enables the creation of novel digital biomarkers derived from the clustering of activity patterns to facilitate further biomedical investi-
gations. The proposed method’s performance and applicability to biomedical research are evaluated using real-world datasets. It is anticipated
that this methodology provides a valuable tool for leveraging wearable device-generated physical activity data in studies exploring the intricate
relationships between health behaviors and health events

E0368: Parameter estimation for dual-stress accelerated life testing models using approximate Bayesian computation

Presenter:  Neill Smit, North-West University, South Africa

Co-authors: Lizanne Raubenheimer

Accelerated life testing can be used to estimate the life characteristics of high-reliability products, especially where conventional reliability esti-
mation is not possible due to time and cost constraints. In an accelerated life test, products are exposed to more severe than their normal operating
conditions by applying stressors to induce early failures. A time transformation function, which is a functional relationship between the parameters
of the life distribution and the accelerated stressors, can be used to estimate the life characteristics of the products under their normal operating
conditions. The resulting models are often complicated, and classical parameter estimation is not always possible. Bayesian accelerated life
testing models are considered for some widely used life distributions. The generalized Eyring relationship is used as the time transformation func-
tion, which incorporates one thermal stressor and one non-thermal stressor. A likelihood-free method, using approximate Bayesian computation,
is investigated for parameter estimation. The approximate Bayesian computation method is compared to classical methods, such as maximum
likelihood estimation, in a simulation study.

E0319: Flexible Bayesian quantile analysis of residential rental rates

Presenter: Karnawat Shubham, University of California Irvine, United States

Co-authors: Ivan Jeliazkov, Angela Vossmeyer, Mohammad Arshad Rahman

A random effects quantile regression model is developed for panel data that allows for increased distributional flexibility, multivariate heterogeneity,
and time-invariant covariates in situations where mean regression may be unsuitable. The approach is Bayesian and builds upon the generalized
asymmetric Laplace distribution to decouple the modeling of skewness from the quantile parameter. An efficient simulation-based estimation
algorithm is derived, its properties and performance are demonstrated in targeted simulation studies, and it is employed in the computation of
marginal likelihoods to enable formal Bayesian model comparisons. The methodology is applied in a study of U.S. residential rental rates following
the Global Financial Crisis. Empirical results provide interesting insights into the interaction between rents and economic, demographic, and policy
variables, weigh in on key modeling features, and overwhelmingly support the additional flexibility at nearly all quantiles and across several sub-
samples. The practical differences that arise as a result of allowing for flexible modeling can be nontrivial, especially for quantiles away from the
median.
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E0182: A nonstationary GEV model for extreme wind speed with sinusoidal and exponential covariates

Presenter: Jacque Bon-Isaac Aboy, Universiti Putra Malaysia, Malaysia

Co-authors: Muhammad Aslam Mohd Safari, Syafrina Abdul Halim

The aim is to postulate a nonstationary generalized extreme value (nGEV) model that takes into account the non-stationarity of extreme wind
speed data, which is focused on seasonality. This seasonality is captured using a sinusoidal function as a covariate for the location parameter.
Moreover, an exponential covariate for the scale parameter is included to represent changes in extreme wind speed variability over time. Maximum
likelihood parameter estimates are then estimated computationally. It is shown using Monte Carlo simulation experiments how the proposed model
performs compared to the traditional benchmark models in terms of model fit through Akaike information criteria (AIC) and accuracy through root
mean squared error (RMSE). For real-life application, the model is applied to fit extreme wind speed data on 33 wind stations in the Kagoshima
prefecture of Japan. The importance of including nonstationary statistical characteristics specific to a chosen extreme weather data for better
statistical modeling is emphasized.

E0224: Robust fitting of the generalized Pareto distribution for extreme precipitation modeling: A case study in Japan

Presenter:  Muhammad Aslam Mohd Safari, Universiti Putra Malaysia, Malaysia

Co-authors: Tosiyuki Nakaegawa, Nurulkamal Masseran

The probability integral transform estimator (PITE) is presented, a robust-efficient method for estimating the parameters of the generalized Pareto
distribution (GPD). Designed to handle outliers commonly encountered in extreme event modeling, PITE enhances robustness while maintaining
computational simplicity. Its properties, including efficiency and robustness, are analyzed through score function and breakdown point assess-
ments, confirming its resilience to data contamination. Monte Carlo simulations show that PITE consistently outperforms traditional estimators,
particularly in high-variability and contaminated data scenarios. Applied with the peaks over threshold method, PITE effectively models the tail
behavior of extreme precipitation events. The method is utilized on daily precipitation data from 12 meteorological stations in southern Japan, a
region vulnerable to typhoon-induced rainfall. GPD parameters are estimated, and return levels for 5-, 10-, 25-, 50-, 100-, and 200-year periods
are computed. The results highlight regional variability in extreme precipitation, with stations such as Naze and Kumamoto exhibiting particularly
high return levels, underscoring their susceptibility to intense rainfall. The robust application of PITE provides valuable insights for flood risk
management in southern Japan.

E1216: Crypto analysis with extreme value theory

Presenter: M Cristina Miranda, University of Aveiro, Portugal

Co-authors: Manuela Souto de Miranda, Conceicao Amado, Ivette Gomes

Financial time series data often exhibit clusters of high or low values. The extreme, rare-event behavior inherent to this data type is typically
modeled using extreme value distributions. When dealing with dependent data, an additional parameter, the extremal index, must be considered.
This parameter can be interpreted as the inverse of the limit mean size of clusters of high values and also as the proportion of non-zero inter-
exceedance times. Estimating the extremal index is crucial for generating more accurate predictions. The purpose is to compare the proportion
extremal index estimator with other widely recognized estimators from the literature, evaluating their performance when applied to real samples of
cryptocurrency data and providing confidence intervals for the parameter.

EC376 Room 708 ECONOMETRICS FOR APPLICATIONS Chair: Katerina Pericleous

E1295: Connectedness between climate and commodities: A new measure using mixed-frequency VECM

Presenter: Azra May Kabiri, Macquarie University, Australia

Co-authors: Yanlin Shi, Zhuo Jin

The linkages between climate variables and commodity prices are examined using a new ratio-based measure of connectedness. Our dataset
includes monthly temperature anomalies and El Nino-Southern Oscillation (ENSO) indices with daily energy and agricultural futures prices. To
accurately capture the linkages, we develop a ratio-based connectedness measure, which leverages recently modified impulse response functions
(MIRFs) and is tailored to mixed-frequency settings. The MIRF refines the forecast-error variance decompositions, which are the critical input
to compute connectedness. The ratio-based metric further mitigates potential bias when estimating connectedness in mixed-frequency VAR-
type models. Monte Carlo simulations demonstrate that our measure yields significantly lower bias and greater efficiency relative to existing
connectedness metrics. We then implement this metric within a generalized VECM that accommodates both non-stationarity, stationarity, and
cointegration among variables. We show that climate variables serve as net transmitters of shocks to commodity futures markets, even after
controlling for gold price fluctuations. Specifically, both temperature anomalies and ENSO events exert significant influences on commodity
prices, with temperature anomalies displaying the most pronounced effects. These findings persist across various sensitivity analyses.

E1286: A linex-ESTAR model of asymmetric government reactions to tourism demand

Presenter: Katerina Pericleous, Cyprus University of Technology, Cyprus

Co-authors: Pavlos Evangelides

To investigate asymmetric and nonlinear government responses to changes in tourism demand, a theoretical model is presented. Policymakers’
greater aversion to perceived losses than to appreciation of comparable gains is reflected in the use of a Linex loss function to capture behavioral
asymmetry. Dynamic regime-switching behavior is modeled using an Exponential Smooth Transition Autoregressive (ESTAR) specification, which
permits both threshold-based and gradual policy changes. The model’s structure is precisely defined to combine behavioral economics and demand
analysis for tourism, providing a manageable and adaptable framework for simulation and empirical testing. When tourism is important, this
strategy will alter how governments respond to unstable situations. By linking behavioural loss functions with nonlinear time series dynamics, the
model gives applied econometric research in tourism and public policy a useful tool.

E1294: Tether depegging events and their relationship with cryptocurrency returns

Presenter: Seung Ah Lee, Macquarie University, Australia

Co-authors: George Milunovich

This paper examines the relationship between Tether depegging events and the returns of ten major cryptocurrencies over the period from Novem-
ber 2017 to November 2024. We distinguish between upward and downward deviations from Tethers USD 1 parity. These events are defined
via threshold-based dummy variables constructed from estimated log-price distributions using both constant-parameter and time-varying (rolling
window) frameworks.The analysis is conducted using a series of regression models that incorporate these event dummies as explanatory variables,
with and without the inclusion of common cryptocurrency pricing factors. Our results reveal that downward depegging events are associated with
immediate, negative, and statistically significant relationships with cryptocurrency returns, with the strength of the relationship increasing with the
severity of the depegging threshold. These findings are robust across model specifications, the inclusion of pricing factors, and sample restrictions
excluding non-trading days. In contrast, upward depegging events display limited and inconsistent relationships with returns, with few statistically
significant estimates. Lagged analyses suggest that severe downward depegging is often followed by a partial reversal in returns the following day.
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Lead relationships are generally weak or insignificant, indicating limited evidence of anticipatory pricing ahead of depegging episodes.

EC374 Room 801 METHODS AND COMPUTATIONS IN ECONOMETRICS AND STATISTICS Chair: Enea Bongiorno

E0330: Random coefficients regressions and radon transform inversion using mollification

Presenter: Anne Vanhems, TBS Education, France

Co-authors: Pierre Marechal

The random coefficients model setting is considered, and a mollification approach is proposed to regularize the ill-posedness induced by the
inversion of the radon transform. Asymptotic properties are analyzed, and rates of convergence are derived. The estimator is compared with
classical existing methods using simulations.

E1300: Regularization in the face of uncertainty

Presenter:  Yuejie Chi, Yale University, United States

A key challenge in reinforcement learning (RL) is how to tame uncertainty in a practically-implementable and theoretically-grounded form, one
that is amenable in the presence of complex function approximation such as large foundation models. We develop both model-based and model-
free frameworks that incentivize exploration via regularization, and show they provably achieve the same rates as their standard RL counterparts,
bypassing the need of sophisticated uncertainty quantification.

E0664: A caution regarding sample size calculations for stepped-wedge designs with binary outcomes

Presenter:  Justine Shults, University of Pennsylvania, United States

Stepped-wedge designs are widely used when it is difficult to implement traditional parallel designs. The purpose is to discuss and demonstrate
some of the challenges faced in the design phase because the primary outcomes for both studies are dichotomous. In particular, accounting for
potential temporal trends is more challenging for dichotomous outcomes when doing sample size calculations than it is when the primary outcome
is continuous.

EC307 Room 803 BIOSTATISTICAL HEALTH ANALYSIS Chair: Igor Pruenster

E0448: Examining directional association between depression and anxiety

Presenter: Soumik Purkayastha, University of Pittsburgh, United States

Utilizing a novel entropy loss (EL) metric, a causal discovery method is proposed to understand directional effects in the causal relationship between
depression and anxiety among medical interns. This method advances existing methods of bivariate causal discovery with theoretical guarantees of
causal effect identifiability and statistical inference and enjoys good computational performance. Using data from the intern health study (n=6,858),
the proposed method reveals with high statistical confidence that depression scores (PHQ-9) consistently predispose anxiety scores (GAD-7) across
four longitudinal visits of the study, controlling for demographic confounders. This finding provides crucial insights into the directional effect useful
for mental health intervention strategies for medical interns. Simulation studies demonstrate that EL achieves nearly superior accuracy compared to
existing approaches across various conditions with reduced computation time. The EL framework’s ability to handle discrete clinical scores while
adjusting for confounders makes it particularly valuable for psychiatric epidemiology and broader applications in causal discovery with discrete
data.

E1148: Non-hierarchical group testing algorithms and group viral loads

Presenter: Pranta Das, University of Nebraska-Lincoln, United States

Co-authors: Christopher Bilder, Joshua Tebbs, Christopher McMahan

Group testing (also known as pooled testing) is a powerful method used to improve testing efficiency when laboratories screen specimens for
infectious diseases. With this method, instead of testing specimens individually, specimens from multiple individuals are combined and tested as a
group. These group test results alone or with subsequent retests allow one to determine which individuals are positive or negative for a disease. The
COVID-19 pandemic especially highlighted the importance of group testing, with laboratories adopting it worldwide. Traditionally, group testing
relies on observing binary responses only. However, during the pandemic, new non-hierarchical-based algorithms were developed that utilize group
viral load data. These new algorithms apply lasso-based techniques to estimate the viral load of individual specimens and subsequently predict
individual positive/negative outcomes. The purpose is to provide a comprehensive comparison of these new algorithms relative to standard ones.
Both gains and losses are quantified by applying algorithms under fair comparison settings.

E1197: Addressing population heterogeneity for HIV incidence estimation based on recency test

Presenter:  Fei Gao, Fred Hutchinson Cancer Center, United States

Co-authors: Qi Wang, Ann Duerr

Cross-sectional HIV incidence estimation leverages recency test results to determine the HIV incidence of a population of interest, where a recency
test uses biomarker profiles to infer whether an HIV-positive individual was recently infected. This approach possesses an obvious advantage
over the conventional cohort follow-up method since it avoids longitudinal follow-up and repeated HIV testing. The extension of cross-sectional
incidence estimation is considered to estimate the incidence of a different target population, addressing potential population heterogeneity. A
general framework is proposed that incorporates two scenarios: one when the target population is a subset of the population with cross-sectional
recency testing data and the other with an external target population. In addition, estimators are proposed to incorporate HIV subtypes, a special
type of covariate that modifies the properties of the recency test, into the framework. Through simulation studies and a data application, the
performance of the proposed methods is demonstrated. It is concluded with a discussion on sensitivity analysis and future work to improve the
framework.

EC311 Room 812 NON- AND SEMI-PARAMETRIC METHODS Chair: Marta Catalano

E0166: Modified Mann-Kendall trend test for higher-order non-linear autocorrelation using bispectral analysis

Presenter:  Syafrina Abdul Halim, Universiti Putra Malaysia, Malaysia

Co-authors: Nik Auni Danisha Kamaruzzaman

A widely adopted statistical test to assess the significance of trends in climatic and hydrologic time series is the Mann-Kendall test due to its
non-parametric nature. While it is effective for detecting trends in time series, its accuracy is compromised when the data exhibits autocorrelation.
Although first-order autocorrelation has been studied extensively, higher-order non-linear autocorrelation, which is prevalent in real-world climatic
and hydrologic time series, has not been adequately addressed. Therefore, the aim is to examine the effect of higher-order non-linear autocorrelation
on the variance of the Mann-Kendall trend test statistic by incorporating higher-order spectral analysis, specifically the bispectrum. Time series data
of extreme rainfall indices from stations in Malaysia are collected to compute the bispectrum, enabling the identification of quadratic interactions
between frequency components. By incorporating the computed bispectrum, a theoretical variance of the Mann-Kendall test statistic is derived.
Utilizing the modified variance of the Mann-Kendall trend test statistic, a modified non-parametric trend test tailored for higher-order non-linear
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autocorrelated data is proposed. The accuracy of the modified trend test is evaluated through a simulation study, where both the original and
modified Mann-Kendall tests are applied to the time series data, and the results are compared using performance metrics.

E1021: Regularized projection depth

Presenter:  Filip Bocinec, Charles University, Czech Republic

Co-authors: Stanislav Nagy, Hyemin Yeon

Data depth is a powerful non-parametric concept that provides a center-outward ordering of data points and plays a key role in robust multivariate
analysis. Among the many depth notions developed over the years, projection depth stands out as one of the most fundamental due to its strong
theoretical properties and intuitive geometric interpretation. While several extensions of data depth have been proposed for functional data, pro-
jection depth suffers from degeneracy in infinite-dimensional spaces, making it inapplicable in its original form. A novel regularized projection
depth that overcomes this limitation by appropriately constraining the set of admissible projection directions is introduced. This regularization
prevents degeneracy and allows the depth to remain well-defined in functional settings. The theoretical properties of the proposed depth function
are investigated in both multivariate and functional data frameworks. The practical applicability of the method is illustrated through examples
involving real-world data.

E1106: Robust semiparametric causal inference

Presenter: Gaspard Bernard, University of Luxembourg, Luxembourg

The problem of estimating the effect of a treatment, assuming that the outcome of the treatment is not necessarily independent of its assignation,
is considered. This problem is linked to the semiparametric inference problem consisting of estimating the expectation of Y, a Bernoulli random
variable, assuming that i.i.d. copies of (R,RY,Z’) is observed. R is a masking random variable following a Bernoulli distribution, and it is assumed
that R and Y are independent conditionally to some vector of covariates Z. Some root-n consistent and asymptotically semiparametrically efficient
estimators have already been proposed in the literature. However, these estimators are not robust. In fact, these estimators rely on fairly strong
assumptions about the distribution of (R,RY,Z), and their performances under contamination could be extremely bad. A new robust estimator is
therefore proposed, and both its nonasymptotic behavior under contamination and its root-n consistency when the model is correctly specified are
studied.

EC364 Room 819 R TOOLS IN SURVIVAL ANALYSIS Chair: Christiana Charalambous

E0259: A R shiny tool TVCurve for visualizing survival analysis with time-varying covariate in oncology trials

Presenter:  Yimei Li, University of Pennsylvania, United States

Survival analysis in clinical research often needs to evaluate the association between time-varying covariates (TVCs) and time-to-event endpoints.
Existing methods to analyze TVCs included a naive approach (Kaplan-Meier [KM] method and Cox model), extended KM method, landmark
analysis, and time-dependent (TD) Cox model. However, the pros and cons of various methods are underappreciated, and visualizing survival
curves with TVCs is not always straightforward. An innovative R Shiny tool, TVCurve, is developed to provide a comprehensive suite for survival
analysis with TVCs. The tool incorporates the methods noted above, and corresponding survival curves are generated. It also includes a parametric
model with Weibull distributions. The tool builds in a simulation panel to allow a thorough evaluation of bias in the estimates under different
methods. The use of the tool is demonstrated via applications to several clinical trials and conducted extensive simulations. A summary table of
the observed patterns in simulation results is also provided as a quick reference for understanding the direction of bias and implication for study
conclusions in clinical applications.

E1010: Npcure: An R-package for nonparametric inference in mixture cure models - application to a cardiotoxicity dataset

Presenter: Ana Lopez-Cheda, University of A Coruna, Spain

Co-authors: Ignacio Lopez-de-Ullibarri, Maria Amalia Jacome Pumar

Mixture cure models have been widely used to analyze survival data with a cure fraction. They assume that a subgroup of the individuals under
study will never experience the event (cured subjects). The goal is twofold: to study both the cure probability and the failure time of the uncured
individuals through a proper survival function (latency). The R package npcure implements a completely nonparametric approach for estimating
these functions in mixture cure models. Nonparametric estimators for the cure probability and the latency as functions of a covariate are provided.
Bootstrap bandwidth selectors for the estimators are also included. In addition, the package implements a nonparametric covariate significance test
for the cure probability, which can be applied with a continuous, discrete, or qualitative covariate. The methodology is applied to a dataset related
to cardiotoxicity in breast cancer patients from the University Hospital of A Coruna.

E1020: Sicure: An R-package for single-index mixture cure models - application to a cardiotoxicity dataset

Presenter: Beatriz Pineiro-Lamas, Universidade da Coruna, Spain

Co-authors: Ana Lopez-Cheda, Ricardo Cao

In survival analysis, there are situations in which not all subjects are susceptible to the final event. For example, if the event is a cancer therapy-
related adverse effect, there will be a fraction of patients (considered cured) who will never experience it. Mixture cure models address this by
estimating both the probability of cure and the survival function for the uncured subjects. In the literature, nonparametric estimation of these
functions focuses on continuous univariate covariates. However, in clinical practice, it is common to collect several patient characteristics and even
medical images. The R package sicure provides a set of functions related to the implementation of single-index mixture cure models that can handle
a vector covariate under the assumption that the survival function depends on it through an unknown linear combination that can be estimated by
maximum likelihood. This approach can be easily extended to functional covariates. The implementation of a nonparametric estimator for the
density function of the uncured individuals is also included. Although the use of this package is illustrated with a medical dataset, it may be useful
in any other field that involves a time variable, an uncensoring indicator, more than one covariate, and the presence of a cure fraction.
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EI012 Room 704 FUNCTIONAL DATA AND BEYOND Chair: Shujie Ma

E0156: Functional PCA with increasing dimensions: Phase transition from sparse to dense designs

Presenter: Fang Yao, Peking University, University of Toronto, Canada

Functional data analysis is an important research field that treats data as random functions drawn from some infinite-dimensional functional space,
and functional principal component analysis (FPCA) based on eigen-decomposition plays a central role in data reduction and representation. After
nearly three decades of research, a key problem remains unsolved, namely, the perturbation analysis of covariance operator for diverging number
of eigen-components obtained from noisy and discretely observed data. This is fundamental for studying models and methods based on FPCA,
while there has not been substantial progress since the result for a fixed number of eigenfunction estimates. A unified theory is established for
this problem, obtaining upper bounds for eigenfunctions with diverging indices in both the L2 and supremum norms and deriving the asymptotic
distributions of eigenvalues for a wide range of sampling schemes. The results provide insight into the phenomenon when the L2 bound of
eigenfunction estimates with diverging indices is minimax optimal as if the curves are fully observed and reveal the transition of convergence
rates from nonparametric to parametric regimes in connection to sparse or dense sampling. The technical arguments are useful for handling the
perturbation series with noisy and discretely observed data and can be applied in models or those involving inverse problems based on FPCA as
regularization, such as functional linear regression.

E0157: Optimal inference for the mean of random functions

Presenter: Valentin Patilea, CREST-Ensai, France

The problem of estimating the mean of random functions defined on a multi-dimensional domain using discretely sampled data arises naturally in
many applications. The estimation and inference for the mean function are studied under random design. The number of design points on each
curve is allowed to be as small as 1. New optimal rate estimators based on Fourier series are proposed, and non-asymptotic bounds are given for
both the L% norm and the uniform norm. Inference is also constructed. An estimator of the regularity of the mean curve is presented, making this
approach adaptive.

E0159: Advanced longitudinal functional data methods for emerging repeated measurements

Presenter: Ana-Maria Staicu, North Carolina State University, United States

Many longitudinal studies collect data in the form of functions or surfaces that are repeatedly observed over time. Parsimonious modeling frame-
works are first introduced for such functional data that enable the extraction of low-dimensional features while accounting for the longitudinal study
design. These methods are specifically developed to capture the dynamic behavior of the underlying process and are computationally efficient. The
framework is then extended to accommodate pointwise skewness in the data. Finally, it is demonstrated how these techniques can be used to
construct likelihood-based inference procedures for testing whether the mean function changes over time.

EO045 Room Virtual R01 CAUSAL INFERENCE AND DECISION MAKING Chair: Yifan Cui

E1084: Proximal inference on population intervention indirect effect

Presenter:  Yang Bai, National University of Singapore, Singapore

Co-authors: Yifan Cui, BaoLuo Sun

The population intervention indirect effect (PIIE) is a novel mediation effect representing the indirect component of the population intervention
effect. Unlike traditional mediation measures, such as the natural indirect effect, the PIIE holds particular relevance in observational studies
involving unethical exposures when hypothetical interventions that impose harmful exposures are inappropriate. Although prior research has
identified PIIE under unmeasured confounders between exposure and outcome, it has not fully addressed the confounding that affects the mediator.
The purpose is to extend the PIIE identification to settings where unmeasured confounders influence exposure-outcome, exposure-mediator, and
mediator-outcome relationships. Specifically, observed covariates are leveraged as proxy variables for unmeasured confounders, constructing three
proximal identification frameworks. Additionally, the semiparametric efficiency bound is characterized, and multiple robust and locally efficient
estimators are developed. To handle high-dimensional nuisance parameters, a debiased machine learning approach is proposed that achieves /n-
consistency and asymptotic normality to estimate the true PIIE values, even when the machine learning estimators for the nuisance functions do
not converge at /n-rate. The validity of the approaches is demonstrated by simulations and a real data application.

E1096: Learning robust treatment rules for censored data

Presenter: Tao Shen, National University of Singapore, China

Co-authors: Yifan Cui, Junyi Liu, Zhengling Qi, Xi Chen

There is a fast-growing literature on estimating optimal treatment rules directly by maximizing the expected outcome. In biomedical studies and
operations applications, censored survival outcome is frequently observed, in which case the restricted mean survival time and survival probability
are of great interest. Two robust criteria are proposed for learning optimal treatment rules with censored survival outcomes; the former one targets
an optimal treatment rule maximizing the restricted mean survival time, where the restriction is specified by a given quantile such as median;
the latter one targets at an optimal treatment rule maximizing buffered survival probabilities, where the predetermined threshold is adjusted to
account the restricted mean survival time. Theoretical justifications are provided for the proposed optimal treatment rules, and a sampling-based
difference-of-convex algorithm is developed for learning them. The proposed method is also demonstrated using AIDS clinical trial data.

E1110: On multiple robustness of proximal dynamic treatment regimes

Presenter: Yuanshan Gao, Center for Data Science, Zhejiang University, China

Co-authors: Yang Bai, Yifan Cui

Dynamic treatment regimes (DTRs) are sequential decision rules that adapt treatment according to individual time-varying characteristics and
outcomes to achieve optimal effects, with applications in precision medicine, personalized recommendations, and dynamic marketing. Estimating
optimal DTRs via sequential randomized trials might face costly and ethical hurdles, often necessitating the use of historical observational data.
The purpose is to utilize a proximal causal inference framework for the identification of optimal DTRs when the unconfoundedness assumption
fails. The contributions are three-fold: (i) proposing a new non-parametric identification method for optimal DTRs with a reduced risk of error
amplification; (ii) establishing the semi-parametric theory, including efficient bounds, for the value function of a given sequence of treatment rules;
and (iii) proposing a multiply robust method for identifying and estimating optimal DTRs and proving the corresponding theoretical properties
such as consistency and convergence rate. Numerical experiments validate the efficiency and multiple robustness of our proposed methods.

E1282: Pricing in the dark: Are partial competitor data sufficient for optimal pricing?
Presenter: Minhao Qi, Zhejiang University, China
The aim is to investigate personalized pricing in competitive markets where competitors prices are only partially observed in offline data. Traditional
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approaches that ignore competitor pricing often yield suboptimal policies, while methods assuming full price observability are impractical due to
privacy or data limitations. To address this gap, we develop a novel identification strategy that enables recovery of optimal personalized prices under
partial observability. We analyze four realistic information scenarios: (i) no access to competitor prices, (ii) competitor prices observed only when
the customer chooses a competitor, (iii) competitor prices observed only when the customer chooses the focal firm, and (iv) full price observability.
We show that, under mild conditions, the optimal policy under partial observability can match that under full observability by exploiting variation
in competitor pricing. This insight enables optimal policy learning even when the true optimal prices are not present in the training data. Based
on this, we introduce a new learning framework, PRIME (PeRsonalized prlcing with partially observed coMpEtitors)tailored to each of the four
information structures. We provide rate-optimal finite-sample regret bounds for all scenarios. Empirical evaluations using simulations and real-
world insurance data demonstrate that PRIME achieves substantial improvements in pricing performance across various data scenarios.

EO049 Room 603 RECENT DEVELOPMENTS IN APPLIED TIME SERIES Chair: Cy Sin

E0607: International spillovers of U.S. monetary policy: A mixed-frequency approach

Presenter: Hsin-Yi Lin, National Chengchi University, Taiwan

The international spillover effects of U.S. monetary policy shocks on other economies are examined by applying mixed-data sampling local
projection (MIDAS-LP) methods. Given the mismatch in frequency between monetary policy decisions (often at high frequency) and macroeco-
nomic variables (typically at lower frequency), MIDAS-LP techniques are applied to leverage information from high-frequency policy actions and
low-frequency economic indicators. The empirical analysis demonstrates that incorporating mixed-frequency data improves the accuracy and ro-
bustness of estimated spillover effects compared to traditional single-frequency methods. Specifically, the model reveals heterogeneous impacts of
U.S. monetary policy shocks across different countries, influenced by their economic structures and financial linkages with the United States. Re-
sults highlight the importance of accounting for frequency mismatches when evaluating monetary policy spillovers, offering policymakers refined
insights into managing international economic interdependencies.

E0337: Bayesian variable selection in nonlinear realized HAR-GARCH models for financial markets

Presenter: Feng-Chi Liu, Feng Chia University, Taiwan

Co-authors: Yue-Sheng Wu

Based on high-frequency intraday data availability, realized volatility (RV) is widely applied to topics in financial modeling. The realized GARCH
model is a leading example for integrating the RV into a GARCH model. Furthermore, the realized heterogeneous autoregressive GARCH (realized
HAR-GARCH) model extends the realized GARCH model to consider the short- and long-term effects of the RVs in volatility modeling. The first
contribution is to consider the spillover effects of external markets by integrating the daily, weekly, and monthly RVs from external markets as
exogenous variables in the realized HAR-GARCH model. The second contribution is that a threshold structure is employed for the proposed
model to capture asymmetric reactions of financial data. Finally, the issue of variable selection is conducted to identify important variables for
the realized HAR-GARCH model of the target market as the third contribution. Under the Bayesian framework, an adaptive Markov chain Monte
Carlo sampling method is designed to estimate model parameters and select important variables simultaneously. The simulation study demonstrates
that the proposed method can provide accurate parameter estimations and reasonable results of variable selection. In a real example study, there are
three stock market indices investigated to examine the spillover effects of the S&P 500 index. The results can provide more insight into the model
building of the short- or long-term effects of RVs.

E0300: Enhancing financial volatility models with intraday range and overnight information

Presenter: Edward Meng-Hua Lin, Tunghai University, Taiwan

Accurately capturing financial market volatility is crucial for risk management, portfolio optimization, and policymaking. Traditional return-based
volatility models, such as GARCH and stochastic volatility models, often struggle to fully incorporate the intricate features of financial time series,
including volatility clustering, leverage effects, and asymmetric market responses. Recent advancements suggest that incorporating intraday range
data and overnight information can provide a more comprehensive understanding of volatility dynamics. An innovative range-based volatility
model is proposed that integrates overnight information as a threshold variable to capture the asymmetric effects. The model leverages a Bayesian
framework to address the complexities of nonlinear relationships and asymmetric volatility. The model’s forecasting performance and ability to
capture stylized facts are enhanced by overnight information and intraday range data, as demonstrated by combining simulations and empirical
analyses.

E0891: On minimum variance high-dimensional portfolio: How to shrink a covariance matrix?

Presenter:  Cy Sin, National Tsing Hua University, Taiwan

The global minimum variance (GMV) portfolio forms the basis of the so-called mean-variance analysis pioneered by past studies. However,
variance is unobserved in neither the training set nor the test set. Worse still, it is well-known that unreliable results are obtained should the
population variances and covariances be replaced by the sample variances and covariances. The lines of a recent study are followed, and consider
the double-shrinkage portfolio in the sense that both the estimated covariance matrix and the portfolio weight are shrunk. The weights are shrunk
towards equal weights while (correspondingly) the estimated covariance matrix is shrunk towards the identity matrix. Monte-Carlo simulations are
performed to assess (a) the threshold covariance matrix suggested by prior studies, (b) the linear shrinkage covariance matrix suggested by another
study, and (c) the non-linear shrinkage covariance matrix suggested by a past study.

EO134 Room 605 ECOSTA JOURNAL Chair: Giuseppe Storti

EO0711: Penalized empirical likelihood estimation for low-rank vector autoregressive models

Presenter: Fumiya Akashi, University of Tokyo, Japan

In real data analysis, heavy-tailed data are often encountered, making it unsuitable to use classical statistical methods directly. On the other hand,
fully unrestricted models can be redundant in practice, as some data exhibit low-rank structures. To address these issues, an estimation problem
is considered for vector autoregressive models with possibly infinite variance innovations under a low-rank structure on the coefficient matrices.
A spatial median-based, self-weighted, and penalized empirical likelihood estimator is proposed, and its asymptotic distribution is derived. A
smoothing technique is also incorporated to overcome a typical problem appearing in the context of spatial median regression. The proposed
estimator is shown to be more efficient than the conventional spatial median-based estimator. Moreover, the oracle property of the penalized
version is established. Some simulation studies demonstrate the advantages of the method.

E1000: A semi-parametric dynamic conditional correlation framework for risk forecasting

Presenter:  Giuseppe Storti, University of Salerno, Italy

Co-authors: Chao Wang

The purpose is to develop a novel multivariate semi-parametric framework for joint portfolio value-at-risk (VaR) and expected shortfall (ES)
forecasting. Unlike existing univariate semi-parametric approaches, the proposed framework explicitly models the dependence structure among
portfolio asset returns through a dynamic conditional correlation (DCC) parameterization. To estimate the model, a two-step procedure based on
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the minimization of a strictly consistent VaR and ES joint loss function is employed. This procedure allows for a simultaneous estimate of the DCC
parameters and the portfolio risk factors. The performance of the proposed model in risk forecasting on various probability levels is evaluated by
means of a forecasting study on the components of the Dow Jones index for an out-of-sample period from December 2016 to September 2021. The
empirical results support the effectiveness of the proposed framework compared to a variety of existing approaches.

E0984: Production functions with multi-dimensional productivity in the presence of productivity spillovers

Presenter: Zhezhi Hou, Southwestern University of Finance and Economics, China

Many recent researchers in production economics believe technological growth can enhance the productivity of all factors of production equally, or
they can exhibit bias toward specific factors. A novel methodology is provided on the estimation of labor augmenting and Hicks Neutral productivity
of firms in the presence of productivity spillovers originating from two sources: The spatiotemporal spillovers in Hicks Neutral productivity and
in their labor augmenting counterpart. The previous study is extended by allowing both productivity to follow a Markov process, which could be
affected by cross-sectional dependence in multidimensional productivity induced by spillovers. An identification strategy is then developed based
on a proxy variable method and first-order conditions.

E0397: Estimation of functional coefficient panel data models with endogenous selectivity and fixed effects

Presenter: Alexandra Soberon, Universidad de Cantabria, Spain

Co-authors: Daniel Henderson, Juan Manuel Rodriguez-Poo, Taining Wang

A novel estimation approach is developed for functional coefficient panel data models with sample selection and fixed effects. A two-step pairwise
approach is proposed that avoids strict identification restrictions, and individual heterogeneity and selection bias are simultaneously addressed.
The first stage estimates the selection equation parameters, while the second stage estimates the regression of interest using a generalized local
weighting scheme that removes the sample selection bias asymptotically using the estimates of the previous stage. The asymptotic properties of
the proposed estimators are established under rather weak assumptions, and the method’s superior computational efficiency is demonstrated with
respect to existing approaches and finite-sample performance through Monte Carlo simulations.

EO032 Room 606 NEW ADVANCES IN TIME SERIES AND SPATIAL DATA LEARNING AND PREDICTION Chair: Zudi Lu

EO0511: Generalized multivariate threshold autoregressive models with linearly partitioned threshold space

Presenter: Gan Yuan, City University of Hong Kong, Hong Kong

Co-authors: Chun Yip Yau

A k-dimensional multiple-regime vector threshold autoregressive model is considered, in which the regime-switching mechanism is governed by
another bivariate observable time series, known as threshold variables. Specifically, the regimes are induced by a partition of the threshold space by
an unknown number of threshold lines. Within each regime, the process follows a specific vector autoregressive (VAR) model. The model selection
and parameter estimation are formulated into a minimization problem based on the minimum description length (MDL) principle, and the number
of threshold lines, parametric forms of threshold lines, and VAR model parameters are estimated in each regime simultaneously. Theoretically,
it is shown that the MDL estimators of threshold lines are n-consistent, and their limiting distribution is characterized. The main novelty in the
proof is the introduction of a new functional space G for the local MDL difference functions, as opposed to earlier works, in which the weak
convergence was established in the classical D space. Finally, some empirical studies with simulated datasets are conducted, and real data analyses
are performed on U.S. interest rates and U.S. GNP Data.

E0730: Deep neural networks estimation for non-IID data

Presenter: Chao Zheng, University of Southampton, United Kingdom

The theoretical development of deep neural networks has been heavily investigated in recent years, and most works have been focused on the setting
of independent data. The theoretical properties of deep feedforward ReLU networks are studied in modeling non-linear non-IID mixing sequences,
which include a wide range of time series models. Non-asymptotic generalization bounds are presented for the estimation error, and it is shown
that it is related to the data’s dependence structure and the DNN architecture.

E0733: Spatial semiparametric model applied to neuroscience

Presenter:  Jinxuan Bai, University of Southampton, United Kingdom

Co-authors: lan Galea, Aravinthan Varatharaj, Chao Zheng, Zudi Lu

A spatial semiparametric model is presented for analyzing spatial heterogeneity in blood-brain barrier permeability. Traditional permeability
measurement methods struggle to differentiate between actual permeability changes and the influences of microvascular surface area and solute
movement from adjacent voxels. The developed spatial semiparametric model integrates fixed effects with a nonparametric spatial trend component
while accounting for spatial autocorrelation in the data. 3D brain imaging data analysis presents enormous computational challenges, with a typical
dataset of 40 patients generating more than 5 million voxels. Conventional estimation methods are computationally infeasible at this scale. To
address this issue, a profile likelihood method is employed for parameter estimation, and computational strategies are developed based on the
biological properties of BBB permeability. Efficient determinant calculation methods are implemented for large-scale sparse matrices, utilizing
multi-level regularization techniques and massive parallel computing to reduce computation time from months to hours. The analysis applied to
actual DCE-MRI datasets reveals regional differences in BBB permeability among healthy individuals and successfully differentiates permeability
patterns between gray and white matter.

E0697: A varying coefficient model of expected shortfall and its application

Presenter:  Jiangtao Wang, Huazhong Normal University, China

The purpose is to develop a nonparametric varying-coefficient approach for modeling the value-at-risk (VaR) and expected shortfall (ES) simul-
taneously since the ES is not elicitable but can be elicitable combined with VaR. Previous studies on conditional ES estimated only considered
parametric model set-ups, which account for the stochastic dynamic of asset returns but ignore other exogenous economic variables and the invest-
ment situation. The approach overcomes this drawback and allows VaR and ES to be modeled directly using covariates that may be exogenous in
a flexible way. A three-step procedure is developed based on the local linear smoothing technique for estimating the coefficient functions, and the
consistency and asymptotic normality of the resultant estimator are established. To overcome the challenge associated with calculating the asymp-
totical variance, a random weight resampling approach is designed by perturbing the loss function directly to approximate the difficult-to-estimate
asymptotic covariance. Simulation studies are presented to demonstrate the finite-sample performance of the proposed estimator. The favorable
performance of the proposed method is further illustrated via an application for forecasting ES.
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EO0209 Room 817 RANDOM FORESTS WITH APPLICATION TO EPIDEMIOLOGY AND CAUSAL INFERENCE Chair: Hiroshi Shiraishi

E1125: Model selection for structural nested models using double/debiased machine learning in causal inference

Presenter:  Tatsuki Nishihata, Keio University, Japan

Co-authors: Yoshiyuki Ninomiya

Double/debiased machine learning (DML) provides a framework for achieving doubly robust estimation in high-dimensional settings. By com-
bining machine learning methods for estimating nuisance parameters with orthogonalization and sample splitting techniques, DML improves the
convergence rate of estimators for target parameters. Recent advances in causal inference have seen widespread application of doubly robust
methods in marginal structural models (MSMs) and structural nested models (SNMs). In this context, the development of valid model selection
criteria is essential. For MSMs, an asymptotic Cp criterion has been proposed as a mathematically sound approach to selecting the mean structure.
Building on this foundation, the purpose is to develop an asymptotic Cp-type model selection criterion for SNMs, incorporating doubly robust
estimation via DML for the mean structure.

E1168: Disentangling causal effects of reporting delays and immune pressure on COVID-19 mortality and hospitalization rates
Presenter: Hsiang-Yu Yuan, City University of Hong Kong, Hong Kong

Disentangling direct and indirect effects is key to understanding the outcomes of COVID-19 control efforts. Inequities in socio-demographics and
vaccine coverage can drive disease burden, often through mediators such as test-and-trace and SARS-CoV-2 variant dynamics. Causal mediation
analysis is applied in two epidemiological contexts (i) variations in case fatality rate (CFR) via reporting delays in Hong Kong and (ii) variations in
case hospitalization rate (CHR) via vaccine-induced variant dynamics in the United States to uncover the underlying mechanisms shaping public
health outcomes. In Hong Kong, low-income districts exhibited a twofold higher CFR. However, mediation effects of severe reporting delays were
weakly present for age and absent for income level, suggesting that mortality disparities were primarily driven by health inequities. In the United
States, increased vaccination indirectly reduced the CHR by selecting for less virulent Omicron subvariants since Delta. The resulting dominance
of Omicron contributed to a further decline in CHR, complementing the direct protective effect of vaccination. These findings highlight distinct
causal pathways shaping COVID-19 outcomes. Public health strategies should, therefore, address both mediating mechanisms (i.e., health system
overload and immune-escape variant emergence) and deeper causes, such as socioeconomic inequities, to reduce disease burden.

E1181: A framework to estimate the effective reproduction number considering reporting delays

Presenter:  Xuanan Lin, Keio University, Japan

Co-authors: Hiroshi Shiraishi

Accurate estimation of the effective reproduction number is essential for epidemic monitoring. However, reporting delays can lead to underesti-
mating recent infections and compromise real-time insights. Recent research has adapted the chain ladder method from actuarial science to address
this challenge in epidemiology. Building on this, a structural state-space model is applied that explicitly accounts for reporting delays. Originally
proposed by a prior study and further extended in a recent study, the model begins with data in a run-off triangle format, where each cell represents
the number of cases by onset date and reporting delay. To enable recursive estimation, the triangle is reindexed into a pseudo-time series, convert-
ing the two-dimensional structure into a univariate sequence with missing values corresponding to unreported cases. A linear Gaussian state-space
model with Kalman filtering is then applied to estimate these values. The latent process captures temporal patterns in reporting delays through a
seasonal random walk. Applied to COVID-19 data from Tokyo, this approach enables robust estimation of the effective reproduction number. The
method is flexible, interpretable, and computationally efficient, making it well-suited for real-time epidemic assessment under delayed reporting.

E1263: Automatic doubly robust forests for heterogeneous IV effects

Presenter: Tomoshige Nakamura, Juntendo University, Japan

Estimating heterogeneous treatment effects (HTE) with instrumental variables (IVs) presents challenges due to endogeneity and high-dimensional
nuisance functions. The Automatic Doubly Robust Forest (DRRF) algorithm, a method that combines automatic Riesz representer-based debiasing
with non-parametric, forest-based estimation, is extended. This strategy leverages DRRFs core strengths: automatic construction of the debiasing
term, double robustness in estimating each component, and computational efficiency for multiple query points. The final IV-HTE is the ratio of
these estimates, offering a flexible approach to causal inference with instrumental variables in complex, high-dimensional settings.

EO136 Room 701 ECONOMETRIC AND STATISTICAL METHODS FOR SPATIAL AND NETWORK DATA Chair: Xiaoyi Han

E0347: Estimation of unbalanced matrix exponential spatial panel data model with interactive fixed effects

Presenter:  Ye Yang, Capital University of Economics and Business, China

Co-authors: Osman Dogan, Suleyman Taspinar

An unbalanced matrix exponential spatial panel data model is considered that allows for spatial dependence in the dependent variable, interactive
fixed effects, and spatial dependence in the error term. It is shown that this model can arise as a best-response function from the maximization of
a quadratic utility function, accounting for all levels of externalities generated by the heterogeneity of spatial units. An m-estimation approach is
introduced based on the adjusted score functions of the quasi-log-likelihood function of the model under both homoskedastic and heteroskedastic
error terms. For statistical inference, an analytical bias-correction approach is proposed that combines the sample counterpart of the expectation
of the Hessian matrix with the plug-in estimator of the variance of the adjusted score functions. Through extensive Monte Carlo simulations, it is
shown that the proposed M-estimator and inference method exhibit good finite-sample properties. In an empirical application, spatial dependence
is examined in foreign direct investment (FDI) across administrative divisions in mainland China.

E0376: DAG trend filtering for genomic denoising via higher-order Bayesian networks and DAG shrinkage processes

Presenter:  'Weixuan Zhu, Xiamen University, China

Graph-based denoising is a critical preprocessing step for analyzing noisy data, particularly in genomic applications where gene regulatory networks
exhibit inherent directional dependencies. A novel directed acyclic graph trend filtering framework is introduced that leverages novel higher-order
Bayesian networks and graphical shrinkage processes to enhance local adaptivity in signal smoothing along the directed edges of a graph. Unlike
traditional graph trend filtering, which assumes undirected graphs, the proposed method explicitly respects the directional structure of graphs,
improving interpretability and accuracy in capturing dependencies. A Hamiltonian Monte Carlo algorithm is employed for efficient posterior
inference. Through simulations and genomic applications, the proposed method outperforms a state-of-the-art graph trend filtering algorithm in
terms of mean squared error reduction and signal-to-noise ratio improvement, demonstrating its utility in recovering true signals while accounting
for meaningful structural information.

E0503: Shrinkage estimation and inference for network-linked data: A robust spectral embedding approach

Presenter: Feng Zhang, Xiamen University, China

Co-authors: Xiaoyi Han

A regression framework is presented that integrates spectral network information to enhance the efficiency and robustness of modeling network-
linked data. An adaptive ridge shrinkage estimation method is proposed to identify the sparsity structure of network-irrelevant covariates, comple-
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mented by a subspace projection method for effect separation. A robust covariance estimator is introduced, tailored for heteroskedastic disturbances.
The theoretical properties of the estimator are rigorously established, and its efficacy is demonstrated through comprehensive simulation experi-
ments across diverse scenarios. A school conflict study and a statistical paper citation network are analyzed for the application. Significant network
effects are detected in these studies and provide interpretable insights using the spectral embedding methodology. The contribution is to the growing
literature on network data modeling by offering a statistically sound, robust, and interpretable framework for analyzing complex network-linked
data.

E1255: Group shrinkage for spatial autoregressive models with convex combinations of spatial weights matrices

Presenter: Xiaoyi Han, Xiamen University, China

Spatial autoregressive models with convex combinations of spatial weights matrices have been employed to capture the relative importance of
spillovers from different connectivity matrices in a variety of economic applications. We investigate the scenario where different spatial weights
matrices exhibit group structure, with each group representing a spatial spillover channel consisting of multiple connectivity matrices. We propose
anew group shrinkage prior, the Group Inverse-Gamma Gamma with Bayesian Group Lasso prior, to identify the relevant versus irrelevant groups,
pinpoint the influential connectivity matrices and mitigate multicollinearity within each group. We develop a computationally tractable Markov
Chain Monte Carlo (MCMC) algorithm that enables accurate estimation and inference. We further propose an approximated exchange algorithm
to enhance the computational efficiency. Simulation results demonstrate that our shrinkage prior outperforms existing priors in both estimation and
variable selection, while the exchange algorithm proves computationally efficient. Empirical analysis examining channels of sovereign debt risk
spillover also demonstrates the effectiveness of the proposed method.

EO246 Room 702 RECENT ADVANCES IN EXTREME VALUE STATISTICS Chair: Marco Oesting

E0304: Extreme conditional quantile estimation for location-scale regression models and time series

Presenter:  Gilles Stupfler, University of Angers, France

Co-authors: Marco Oesting

Motivated by applied questions in environmental science, finance, and insurance, such as the prediction of the magnitude of a potential extreme
rainfall event tomorrow given weather parameters today, or the prediction of the value of large losses on a financial asset given the overall state of a
financial market, conditional extreme quantile estimators are constructed in location-scale regression models based on residuals from a preliminary
estimation of model structure. The crucial difficulty in order to work out the asymptotic behavior of the resulting estimators is that residuals will
typically not be independent or even identically distributed, even in simple models such as linear regression. Recent work has shown that residual-
based versions of extreme value estimators are consistent and asymptotically normal, just as their unachievable true error-based counterparts would
be, provided the residuals are in some sense uniformly close to the corresponding regression errors. It is shown that this assumption can be
substantially weakened by taking a different route, not relying on the validity of a Gaussian approximation to the so-called tail empirical process,
thus leading to a theoretical framework that can, in particular, handle classical time series models without having to impose unnecessary technical
restrictions.

E1091: Deep learning of multivariate extremes via a geometric representation

Presenter:  Callum Murphy-Barltrop, Technische Universitat Dresden, Germany

Geometric representations for multivariate extremes, derived from the shapes of scaled sample clouds and their so-called limit sets, are becoming an
increasingly popular modelling tool. Recent work has shown that limit sets connect several existing extremal dependence concepts and offer a high
degree of practical utility for the inference of multivariate extremes. However, existing geometric approaches are limited to low-dimensional set-
tings, and some of these techniques make strong assumptions about the form of the limit set. The purpose is to introduce DeepGauge - the first deep
learning approach for limit set estimation. By leveraging the predictive power and computational scalability of neural networks, asymptotically-
justified yet highly flexible semi-parametric models are constructed for extremal dependence. Unlike existing techniques, DeepGauge can be
applied in high-dimensional settings and requires few assumptions. Moreover, a range of novel theoretical results are also introduced pertain-
ing to the geometric framework and the limit set estimator. The efficacy of the deep approach is showcased by modelling the complex extremal
dependence between metocean variables sampled from the North Sea.

E1223: Extending Brown-Resnick stationarity to the max-domain of attraction

Presenter: Ioan Scheffel, University of Stuttgart, Germany

A new framework is developed for constructing stationary max-infinitely divisible (max-id) processes using stochastic differential equations
(SDEs). Inspired by the Brown-Resnick process, particle systems driven by Markovian dynamics and initialized by a Poisson point process
are considered. Given a target marginal distribution, a diffusion process is constructed whose invariant measure matches the Poisson intensity,
thereby ensuring stationarity of the resulting max-id process. A well-posedness of the SDE is established, the invariant structure is characterized,
and convergence to a Brown-Resnick-type process under rescaling is proven. This approach extends classical max-stable constructions to a broader
class of max-id models, enabling more flexible dependence structures.

E1224: Sparse clustering for extremes

Presenter: Nicolas Meyer, Universita de Montpellier, France

Identifying patterns of similar extremal behavior remains a central challenge in extreme value analysis. In a multivariate setting, the objective is to
detect directions in which extreme events tend to concentrate, while in time series analysis, the goal shifts to identifying consecutive time intervals
exhibiting extremal characteristics. Standard clustering techniques often prove inadequate due to the high dimensionality of the data relative to
the scarcity of extreme observations. To address this limitation, sparse clustering methods offer a principled way to reduce dimensionality while
preserving relevant extremal structure. The aim is to present a methodology based on the Euclidean projection onto the simplex to induce sparsity,
leading to the concept of sparse regular variation. This framework provides a natural extension of multivariate regular variation, allowing for the
identification of clusters of variables that exhibit similar tail dependence features. These clusters are often low-dimensional, which allows for a
better interpretation. The proposed approach is illustrated through an application to average daily returns of 49 industry portfolios, highlighting its
interpretability and practical relevance.
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EO165 Room 703 ADVANCES IN SOCIAL AND HEALTHCARE ANALYTICS Chair: Amanda Chu

E1035: Integration of textual and quantitative responses in multidimensional item response theory

Presenter: Thomas Chan, Hong Kong University of Science and Technology, Hong Kong

Co-authors: Amanda Chu, Mike So

In the study of psychosocial health, it is common to collect responses with questions in closed and open-ended formats. Compared to the closed-
ended quantitative responses, the open-ended textual responses provide extra opportunities for the respondent to provide additional information
on the research of interest. However, due to the distinct nature of these two types of responses, we often separate them in analysis. The aim
is to propose a multidimensional item response model that analyses textual and quantitative data together. Following the item response theory
framework, the underlying latent traits of respondents are explored using the variational Bayes method. It is also studies which items contribute
most to a respondent’s latent traits so that we can pay extra attention to these items. The model is applied to study psychosocial health among
respondents and determine the most influential items of their psychosocial health.

E1037: Utilizing Google trends data to enhance forecasts and monitor long COVID prevalence

Presenter:  Shun Hin Chan, The Hong Kong University of Science and Technology, Hong Kong

Co-authors: Mike So, Amanda Chu, Jenny Tsang, Sophia Chan

Long COVID is a persistent illness that follows COVID-19 infection. It has emerged as a significant public health concern since the outbreak of the
pandemic. Effective disease surveillance is crucial for policy-making and resource allocation. The potential of using the number of searches of long
COVID symptoms in Google to enhance surveillance and improve the predictability of long COVID prevalence is investigated. Searches found for
several specific symptoms increased both before and after searches for long COVID, demonstrating that the number of searches can predict long
COVID prevalence. Google search results could, therefore, be used to monitor disease prevalence.

E1188: Isolation down under: The mental health impact of Australia’s COVID-19 lockdowns

Presenter: Mingkui Wen, UNSW, Australia

Co-authors: Andreas Ortmann, Jane Zhang

The COVID-19 pandemic led governments to impose prolonged lockdowns. Although effective in reducing virus transmission, these measures
raised serious concerns about their impact on mental health. The relationship between lockdown severity and mental well-being in Australia is
examined using longitudinal data from the household, income, and labour dynamics in Australia survey (2011-2022). Focusing on New South Wales
and Victoria, a difference-in-differences framework is employed to compare mental health outcomes across local government areas distinguished
by their lockdown durations. The results indicate that prolonged lockdowns in both 2020 and 2021 led to a significant decline in the mental
health index. Notably, the magnitude of this impact is comparable to that of other major life stressors, such as job loss or personal injury. When
lockdowns were first implemented in 2020, their adverse effects extended into the following year. However, evidence suggests that individuals
gradually adapted, leading to a reduced impact in 2021. As individuals became more accustomed to the lockdown conditions and recovered more
quickly, the adverse effects of the second wave lockdown in 2021 were largely confined to that year, with no significant spillover into 2022. These
results highlight the need for public health responses that balance virus control with the mental health and social costs of restrictive measures.

E1100: Enhancing digital mental health assessments using text and acoustic features

Presenter:  Jacky Ngai Lam Chan, The Hong Kong University of Science and Technology, Hong Kong

Co-authors: Amanda Chu, Mike So, Benson Lam, Agnes Tiwari, Helina Yuk

An automatic speech analytics program (ASAP) is developed to detect psychosocial health issues from interviews conducted and recorded with
100 Cantonese-speaking family caregivers recruited for the study. Speech is analyzed using text and acoustic features. Text features convey the
speech content, and the transcript was extracted using Google Cloud Speech API from audio tracks. As the text features contain lots of irrelevant
information, the cross-validation (CV) method is employed to identify relevant text features for the given psychosocial instrument. The acoustic
features contain emotional information about the caregivers. Popular signal processing techniques are applied, including Fourier Transform and
spectral methods to extract acoustic features. After obtaining the textual and acoustic features, the two sets of features are combined using principal
component analysis (PCA) to address the redundant information often carried by text and acoustic features from the same person, which can cause
bias in the analysis. Redundancy and bias can be removed by merging highly correlated features into a set of uncorrelated features using PCA.
Finally, a linear support vector machine (LSVM) is adopted to perform classification. The proposed method is applied to classify three different
psychosocial instruments using the two sets of features. The correct classification rates of the 10-fold CV of these three instruments (CBI, BDI-II,
FRAS) are 87%, 80%, and 91%, respectively.

EO0241 Room 705 STATISTICS FOR CLIMATE: HAZARDS AND FUTURE Chair: Sourav Das

E0176: Pseudo-spectra of multivariate spatial point processes and their applications

Presenter:  Junho Yang, Academia Sinica, Taiwan

Spectral analysis is a technique that characterizes the second-order structure of stationary time series, random fields, and point processes. However,
in spatial point processes, a stationary assumption, especially homogeneity of the first-order intensity assumption, is often considered too stringent.
A new spectral analysis is proposed for a multivariate inhomogeneous point process observed on R?. A key idea is the asymptotic behavior of the
discrete Fourier transform (DFT) of the observed spatial point pattern and its tapered version. It is shown that, even in the case of inhomogeneous
processes, the expectation of the periodogram converges to some deterministic matrix-valued function, which is Hermitian and positive definite.
This limit is referred to as the pseudo-spectrum. It is shown that the defined pseudo-spectrum has an interpretation in terms of integrating the local
spectra. The consistent estimator of the pseudo-spectrum is derived via periodogram smoothing, and methods are proposed to select the bandwidth.
Finally, the proposed estimator is demonstrated through simulations and real data analysis.

E0196: Managing water under a changing climate, helped by models

Presenter: Marian Scott, University of Glasgow, United Kingdom

Water is a critical national (and planetary) infrastructure, yet water quantity and quality continue to be modeled separately. Water is used for many
purposes- from generating electricity to irrigating crops to providing recreational benefits, to goods production, and as part of cultural heritage,
so it interacts with many parts of engineered and natural systems. Data on water quantity and quality are becoming increasingly rich with new
real-time sensors and satellite missions (a data deluge), but water data are disparate, held in many places, and sometimes behind barriers, so the
first statistical challenge is data linkage. The second gap is the underpinning science; there is no holistic view of hydrological cycles and their
interactions, whether this be rainfall or groundwater, and the different scales at which they operate. Integrated water models (global and regional)
are essential tools to understand the impacts of climate change, and one such type of model is a digital twin. A digital twin is a dynamic virtual
representation of a system, which is fed by data and, at the heart, contains potentially multiple models, both physics-based and data-driven, as well
as hybrid models. There are feedback loops, data assimilation, and updating to give temporal and spatial predictions of future states under different
scenarios. Uncertainty remains the third statistical challenge, given the different unknowns.
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E0707: Machine learning and spatiotemporal statistics in the ocean: Fusing data sources and making nonlinear predictions

Presenter: Adam Sykulski, Imperial College London, United Kingdom

The ocean is observed through a variety of means, including from satellites (remotely) and from instruments deployed in the water (in-situ). Some-
times, these measurements agree, albeit with different observational noise and sampling characteristics, but sometimes, they measure fundamentally
different but related quantities. Fusing these datasets, therefore, poses a significant statistical challenge to avoid biases and poor predictions. Two
examples of how machine learning and spatiotemporal statistics can fuse heterogeneous ocean data in a nonlinear sense to make better predictions
are presented. The first example predicts ocean surface velocities using satellite data only but trained using in-situ instruments called drifters, where
anovel probabilistic prediction framework is developed using multivariate natural gradient boosting. The second example fuses satellite and in-situ
data to predict the abundance of Antarctic Krill in the Southern Ocean, where a key innovation is to use spectral analysis tools to transform the
datasets for use into one single predictive model.

E0782: A global deep learning approach to forecasting monthly rainfall in Australia

Presenter: Luyi Shen, The University of Melbourne, Australia

Co-authors: Guoqi Qian

Understanding monthly rainfall patterns is part of an effort to enhance Australia’s adaptability to climate change. Within this context, a spa-
tiotemporal deep learning model is presented that integrates matrix factorization (MF) and temporal convolutional networks (TCN), incorporating
year-month covariates and key climatic drivers to analyze and forecast monthly rainfall. TCN-MF model uses a fused dataset of ground-based rain
gauge and satellite estimates, covering 1391 Australian grid locations from April 2000 to March 2021. To prioritize regions prone to flooding, em-
pirical dynamic quantiles (EDQ) are applied to rank locations by rainfall dynamics. TCN-MF is applied to high-ranking locations, while forecasts
at remaining sites are approximated via spatial interpolation. Using data from April 2000 to March 2021, rainfall is forecasted for April 2021 to
March 2022, demonstrating strong performance in capturing significant rainfall events, especially in flood-prone areas. This model contributes to
the field of continent-wide rainfall forecasting, providing valuable insights that would enhance the climate change adaptability of Australia.

EO020 Room 708 NEW DEVELOPMENTS ON NETWORK DATA ANALYSIS AND FDR CONTROL METHODS Chair: Wei Zhong

E1159: Framework for large-scale classification: Error rate control and optimality

Presenter:  Yin Xia, Fudan University, China

Classification is a fundamental task in supervised learning while achieving valid misclassification rate control remains challenging due to possibly
the limited predictive capability of the classifiers or the intrinsic complexity of the classification task. Large-scale multi-class classification problems
with general error rate guarantees to enhance algorithmic trustworthiness. To this end, a notion of group-wise classification is first introduced, which
unifies the common class-wise and overall classifications as special cases. A unified algorithmic framework is then developed for the general group-
wise classification that consists of three steps: Pre-classification, selective p-value construction, and large-scale post-classification decisions (PSP).
Theoretically, PSP is distribution-free and provides valid finite-sample guarantees for controlling general group-wise false decision rates at target
levels. To show the power of PSP, it is demonstrated that the step of post-classification decisions never degrades the power of pre-classification,
provided that pre-classification has been sufficiently powerful to meet the target error levels. Additionally, general power optimality theories for
PSP are further established from both non-asymptotic and asymptotic perspectives. Numerical results in both simulations and real data analysis
validate the performance of the proposed PSP approach.

E1172: BASIC: Bipartite assisted spectral-clustering for identifying communities in large-scale networks

Presenter:  Jingyuan Liu, Xiamen University, China

Community detection, which focuses on recovering the group structure within networks, is a crucial and fundamental task in network analysis.
However, the detection process can be quite challenging and unstable when community signals are weak. Motivated by a newly collected large-
scale academic network dataset from the Web of Science, which includes multi-layer network information, a bipartite-assisted spectral-clustering
approach for identifying communities (BASIC) is proposed, which incorporates the bipartite network information into the community structure
learning of the primary network. The accuracy and stability enhancement of BASIC are validated theoretically and numerically on the basis of the
degree-corrected stochastic block model framework through extensive simulation studies. The convergence rate of BASIC is rigorously studied
even under weak signal scenarios, and it has been proven that BASIC yields a tighter upper error bound than that based on the primary network
information alone. The proposed BASIC method is utilized to analyze the newly collected large-scale academic network dataset from statistical
papers. During the author collaboration network structure learning, the bipartite network information is incorporated from author-paper, author-
institution, and author-region relationships. From both statistical and interpretative perspectives, these bipartite networks greatly aid in identifying
communities within the primary collaboration network.

E1158: Stabilized eBH: A unified stability approach to false discovery rate control

Presenter:  'Wei Zhong, Xiamen University, China

Co-authors: Jiajun Sun, Zhanrui Cai

Stability and reproducibility are essential considerations in various applications of statistical methods to scientific research. False discovery rate
(FDR) control methods provide a framework for controlling false signals in scientific discoveries. Many FDR control techniques, such as knockoff
and data-splitting approaches, have been successfully developed in multiple testing and regression contexts. However, some of these methods
yield unstable results due to the inherent randomness of the algorithms. For instance, different constructions of knockoff copies can lead to
different sets of selected variables. To enhance the stability and reproducibility of statistical outcomes, a unified stability approach is proposed
for feature selection and multiple testing algorithms with FDR control, named Stabilized eBH. The method aggregates e-values based on rank
statistics generated from multiple runs of the base algorithm to construct stabilized e-values, which are then processed using the eBH procedure.
This approach not only guarantees FDR control and power performance but also enhances stability. It is adaptable and can be applied to most
existing FDR control methods. Moreover, the theoretical properties of the stability method are investigated, including asymptotic FDR control,
power, and stability guarantees. Extensive numerical experiments and applications to real datasets demonstrate that the proposed method generally
outperforms existing alternatives.

E1276: Robust estimation for dynamic spatial autoregression models with nearly optimal rates

Presenter:  Xuening Zhu, Fudan University, China

Spatial autoregression has been extensively studied in various applications, yet its robust estimation methods have received limited attention. We
introduce two dynamic spatial autoregressive (DSAR) models designed to capture temporal trends and depict the asymmetric network effects
among the units. For both DSAR models, we propose a truncated Yule-Walker estimation method tailored to achieve robust estimation in the
presence of heavy-tailed data. Additionally, we extend this robust estimation procedure to a constrained estimation framework using the Dantzig
selector, enabling the identification of sparse network effects observed in real-world applications. Theoretically, the minimax optimality of the
proposed estimators is derived under certain conditions on the weighting matrix. Empirical studies, including an analysis of financial contagion in
the Chinese stock market and the dynamics of live streaming popularity, demonstrate the practical efficacy of our methods.
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EO121 Room 709 ADVANCES IN SPATIO-TEMPORAL MODELING AND INFERENCE Chair: Yawen Guan

E0627: Fast computer model calibration using annealed and transformed variational inference

Presenter:  'Won Chang, Seoul National University, Korea, South

Co-authors: Dongkyu Cho, Jaewoo Park

Computer models play a crucial role in numerous scientific and engineering domains. To ensure the accuracy of simulations, it is essential to
properly calibrate the input parameters of these models through statistical inference. While Bayesian inference is the standard approach for this
task, employing Markov chain Monte Carlo methods often encounters computational hurdles due to the costly evaluation of likelihood functions
and slow mixing rates. Although variational inference (VI) can be a fast alternative to traditional Bayesian approaches, VI has limited applicability
due to boundary issues and local optima problems. To address these challenges, flexible VI methods are proposed based on deep generative models
that do not require parametric assumptions on the variational distribution. A surjective transformation is embedded in the framework to avoid
posterior truncation at the boundary. Additionally, theoretical conditions are provided that guarantee the success of the algorithm. Furthermore,
the temperature annealing scheme and fine-tuning can prevent being trapped in local optima through a series of intermediate posteriors and weight
adjustment. The method is applied to infectious disease models and a geophysical model, illustrating that the proposed method can provide fast
and accurate inference compared to its competitors.

E0903: Dimension reduction for regression with spatially correlated data

Presenter: Hossein Moradi Rekabdararkolaee, Bowling Green State University, United States

Natural sciences often utilize regression models for spatial data with high-dimensional predictors and moderate sample sizes. Efficient estimation
of the regression parameters is crucial for both model interpretation and prediction. The predictor envelope is a method of dimension reduction
for linear regression with multivariate predictors that assumes certain linear combinations of the predictors are immaterial to the regression. The
method can result in substantial gains in estimation efficiency and prediction accuracy over traditional maximum likelihood and least squares
estimates. While predictor envelopes have been developed and studied for independent data, no work has been done adapting predictor envelopes
to spatial data. The predictor envelope is adapted to a popular spatial model to form the spatial predictor envelope (SPE). Maximum likelihood
estimates for the SPE are derived, along with asymptotic distributions for the estimates given certain assumptions, showing the SPE estimates to be
asymptotically more efficient than generalized least squares, the typical spatial regression estimates. Further, the SPE is studied in the context of
spatial prediction, or universal kriging, discussing the contexts in which the SPE can provide gains over the typical universal kriging predictions.
The effectiveness of the proposed model is illustrated through simulation studies and the analysis of a geochemical data set.

E0925: Emulation and calibration of an Arctic sea ice model with spatial outputs

Presenter:  Yawen Guan, Colorado State University, United States

Co-authors: Deborah Sulsky

Arctic sea ice plays a critical role in the global climate system. Physical models of sea ice simulate key characteristics such as thickness, con-
centration, and motion, offering valuable insights into its behavior and future projections. However, these models often exhibit large parametric
uncertainties due to poorly constrained input parameters. Statistical calibration provides a formal framework for estimating these parameters using
observational data while also quantifying the uncertainty in model projections. Calibrating sea ice models poses unique challenges, as both model
output and observational data are high-dimensional multivariate spatial fields. A hierarchical latent variable model is presented that leverages prin-
cipal component analysis to capture spatial dependence and radial basis functions to model discrepancies between simulations and observations.
This method is demonstrated through the calibration of MPAS-Sea ice, the sea ice component of the E3SM, using satellite observations of Arctic
sea ice.

E0922: Robustness of point process species distribution models to misspecified temporal support

Presenter: Narmadha M Mohankumar, Pacific Northwest National Lab, United States

Temporal dynamics of ecological processes are complex, and their influence on species-habitat relationships and species distribution operates
on various spatial and temporal scales. Researchers often use spatio-temporal point process models to model species habitat relationships and
predict species distribution across different spatial and temporal scales; however, their robustness to changing temporal scales is rarely studied.
The research investigates how changes in the temporal support impact the robustness of these models to ensure accurate insights into species
distribution across time. Data fusion is utilized, combining distance sampling and capture-recapture data through a spatio-temporal point process
model, overcoming individual data source limitations, and then assessing the robustness of spatio-temporal point process models to changing
temporal scales, enhancing the ability to study species distribution in complex spatio-temporal contexts.

EO085 Room 710 STATISTICAL ANALYSIS OF HIGH DIMENSIONAL DATA Chair: Binyan Jiang

E1130: Adaptive debiased SGD in high-dimensional GLMs with streaming data

Presenter:  Yuanhang Luo, Hong Kong Polytechnic University, Hong Kong

Co-authors: Ruijian Han, Lan Luo, Yuanyuan Lin, Jian Huang

Online statistical inference facilitates real-time analysis of sequentially collected data, making it different from traditional methods that rely on
static datasets. A novel approach is introduced to online inference in high-dimensional generalized linear models, where regression coefficient
estimates and their standard errors are updated upon each new data arrival. In contrast to existing methods that either require full dataset access or
large-dimensional summary statistics storage, the method operates in a single-pass mode, significantly reducing both time and space complexity.
The core of the methodological innovation lies in an adaptive stochastic gradient descent algorithm tailored for dynamic objective functions
coupled with a novel online debiasing procedure. This allows the maintenance of low-dimensional summary statistics while effectively controlling
the optimization error introduced by the dynamically changing loss functions. The asymptotic normality of the proposed adaptive debiased lasso
(ADL) estimator is established. Extensive simulation experiments are conducted to show the statistical validity and computational efficiency of the
ADL estimator across various settings. Its computational efficiency is further demonstrated via a real data application for spam email classification.

E1131: Deep nonparametric estimation for volatility functions via iterative algorithms

Presenter:  Ruizhi Deng, The Hong Kong Polytechnic University, Hong Kong

Co-authors: Guohao Shen, Ngai Hang Chan

A novel approach is introduced to estimating nonparametric GARCH models using deep neural networks. An efficient iterative algorithm is
proposed for training these deep estimators, characterized by ease of implementation and adaptability to various model settings and loss functions.
Learning guarantees for the proposed method are established, including non-asymptotic upper bounds on prediction error under mild assumptions.
Notably, it is demonstrated that the deep neural network estimator can adapt to the true lag dimension of the volatility model even when the
input dimension is overspecified. This crucial property ensures optimal performance even with suboptimal input choices. The effectiveness of
the approach through extensive simulations is validated, showcasing its superiority over competing methods, particularly in high-dimensional,
nonlinear, and complex volatility scenarios.
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E1132: Spectral analysis of spatial-sign covariance matrices for heavy-tailed data with dependence

Presenter: Cheng Wang, Shanghai Jiao Tong University, China

The spectral properties of spatial-sign covariance matrices, a self-normalized version of sample covariance matrices, are investigated for data from
a-regularly varying populations with general covariance structures. By exploiting the elegant properties of self-normalized random variables, the
limiting spectral distribution and a central limit theorem are established for linear spectral statistics. It is demonstrated that the Marchenko-Pastur
equation holds under the condition o > 2, while the central limit theorem for linear spectral statistics is valid for o > 4, which are shown to be
nearly the weakest possible conditions for spatial-sign covariance matrices from heavy-tailed data in the presence of dependence.

E1256: False discovery rate control via bi-gaussian mirrors

Presenter: Binyan Jiang, The Hong Kong Polytechnic University, Hong Kong

Effectively controlling the false discovery rate (FDR) in high-dimensional variable selection is a fundamental statistical problem that has garnered
significant research interest. We propose a novel, user-friendly, and computationally efficient method called Bi-Gaussian Mirrors (BGM), which
offers a conceptually simple yet powerful approach to FDR control. Our method represents the first attempt to achieve FDR control in high-
dimensional data with complex dependencies, while overcoming key limitations of existing approaches, such as prior knowledge of the joint
distribution of data, significant power loss, the need for full symmetry in test statistics, and the theoretical restriction to linear regression models.
Additionally, we present a self-guiding procedure designed to enhance the practicality and applicability of the BGM method. Theoretical guarantees
for FDR control and asymptotic power are rigorously established under regularity conditions. Moreover, extensive numerical simulations and two
real-data examples demonstrate that the BGM method outperforms existing approaches in terms of finite-sample performance, achieving a superior
balance between FDR control and testing power.

EO072 Room 711 JOINT MODELS FOR COMPLEX DATA Chair: Christiana Charalambous

E0344: A joint latent class model with time-varying class membership for longitudinal and survival data

Presenter: Qendresa Selimi, The University of Manchester, United Kingdom

Co-authors: Christiana Charalambous

The motivation is the study on children suffering from inflammatory diseases at GOSH NHS Foundation Trust. Inflammatory diseases may damage
the kidneys, which leads to either chronic kidney disease (CKD) or acute kidney injury (AKI). The aim is to differentiate between these two types,
which will facilitate clinical decision-making and treatment for this group of patients, as well as prevent misdiagnosis. Joint latent class models
are used to account for the association between the time to event (CKD/AKI/death) and potential longitudinal biomarkers, such as creatinine
measurements, whilst also accounting for heterogeneity in the population through the presence of unobserved classes. The model allows patients
to change classes over time, enabling distinguishment between AKI or CKD by certain underlying latent profiles and class membership change
patterns. One of the main goals is the early detection of disease progression, achieved by considering the joint distribution of longitudinal and
survival outcomes at each time point, allowing for the optimal use of all available information. A novel estimation approach in a frequentist
framework is proposed, aiming to improve risk prediction and parameter estimation.

E0555: Two-stage variable selection in joint models for multiple longitudinal biomarkers and competing risk events

Presenter: Taban Baghfalaki, The University of Manchester, United Kingdom

Co-authors: Reza Hashemi, Christophe Tzourio, Catherine Helmer, Helene Jacqmin-Gadda

Understanding the relationship between longitudinal biomarkers and time-to-event outcomes is key in clinical and epidemiological research. How-
ever, joint modeling becomes computationally intensive and prone to convergence issues as the number of markers grows. A novel two-stage
Bayesian approach is proposed for efficient variable selection in joint models, demonstrated through a practical application. In the first stage,
individual joint models are fit for each longitudinal marker associated with the event. This allows for accurate trajectory predictions while mitigat-
ing bias from informative dropout. In the second stage, a proportional hazards model is used that incorporates the expected current values of all
markers as time-dependent covariates. To perform variable selection, continuous and Dirac spike-and-slab priors are implemented within a Markov
chain Monte Carlo (MCMC) framework. The method addresses the challenges of high-dimensional joint modeling, enabling improved parameter
estimation and risk prediction. Through simulation studies, the approach shows strong performance. It is also applied to predict dementia risk
using data from the French three-city (3C) study, a longitudinal cohort focused on aging. This two-stage Bayesian strategy provides an effective
and scalable solution for variable selection, enhancing the utility of joint models in complex longitudinal research settings.

E0579: Semiparametric modeling of biomarker trajectory and variability with correlated measurement errors

Presenter:  Chuoxin Ma, Beijing Normal-Hong Kong Baptist University, China

Co-authors: Renwen Luo, Jianxin Pan

The prognostic significance of biomarker variability in predicting disease risk is well-established. However, existing methods for evaluating
the relationship between biomarker variability and time-to-event outcomes often fail to account for within-subject correlation in longitudinal
measurement errors. This oversight can lead to biased parameter estimates and incorrect statistical inferences. Furthermore, these methods typically
model biomarker trajectories as linear combinations of spline basis functions with normally distributed random effects. While this approach is
common, it imposes significant computational burdens due to the need for high-dimensional integration over the random effects. Additionally,
the assumption of normality for the random effects limits the flexibility and applicability of these methods. To address these limitations, a novel
semiparametric multiplicative random effects model is proposed for biomarker trajectories, coupled with a Cox proportional hazards model that
incorporates biomarker variability as a covariate. The application of this methodology is demonstrated by assessing the impact of systolic blood
pressure variability on cardiovascular mortality using data from the Atherosclerosis Risk in Communities (ARIC) study.

E0921: Joint models for longitudinal, survival and variance processes

Presenter: Christiana Charalambous, University of Manchester, United Kingdom

There is increasing evidence in the literature that within-subject variability of repeatedly measured biomarkers is informative of disease progression,
with a potential impact on risk prediction for cardiovascular disease, kidney disease, and prostate cancer. Motivated by this, joint models are
proposed for survival outcomes, as well as both the mean and variance of longitudinal outcomes (biomarkers). These models are linked via
heterogeneous random effects sharing the same distribution, allowing us to capture the pairwise associations between the three outcomes through the
random effects covariance matrix. The modified Cholesky decomposition is used to reparameterise the conditional covariance of the longitudinal
response, and a Bayesian framework is used for estimation. The performance of the proposed approach is demonstrated via simulation and
application to a real dataset.
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EO033 Room 803 RECENT ADVANCES IN EXPERIMENTAL DESIGNS AND COMPLEX DATA Chair: Chang-Yun Lin

E0585: Design for small MPV experiments with high-dimensional model terms

Presenter: Chang-Yun Lin, National Chung Hsing University, Taiwan

The design construction and model selection are considered for mixture-process variable experiments where the number of variables is large. For
such experiments, the generalized least squares estimates cannot be obtained, and hence, it will be difficult to identify the important model terms.
To overcome these problems, the generalized Bayesian-D criterion is employed to choose the optimal design and apply the Bayesian analysis
method to select the best model. Two algorithms are developed to implement the proposed methods. A fish-patty experiment demonstrates how the
Bayesian approach can be applied to a real experiment. Simulation studies show that the proposed method has a high power to identify important
terms and well control the type I error.

E0646: Optimal planning for accelerated life tests with progressive stress loadings

Presenter: Xiaojian Xu, Brock University, Canada

Accelerated life testing is an effective method for reducing testing time by subjecting products to elevated stress levels to obtain sufficient failure
data within a shorter period. Optimal design strategies are developed for ALT experiments incorporating progressive stress loading schemes in
conjunction with progressive Type-II censoring. To enhance the efficiency of life tests, an approach is proposed for optimizing progressive stress
loading rates under various optimality criteria, including c*-optimality, D-optimality, and A-optimality. When the lifetime of a test unit follows
an exponential distribution, explicit expressions are derived for the optimal stress loading rates under both D- and A-optimality, applicable to
single-group and balanced two-group loading scenarios. For the single-group case under c*-optimality, the optimal loading rate is expressed as a
function of a specified failure proportion. It is further extended cases where lifetimes follow a Weibull distribution, supported by numerical results
and illustrative examples. Design guidance is provided for scenarios of either increasing or decreasing failure rates, with an emphasis on practical
considerations. Notably, the proposed c*-, D-, and A-optimal designs demonstrate high efficiency across all cases examined, especially when
failure proportions are strategically chosen during the planning stage.

E0714: Big data reduction based on information matrix: Algorithm development and application in finance

Presenter:  William Li, Shanghai Jiao Tong University, China

The need to analyze large amounts of data without losing information is evidenced by the recent increase in attention to the information-based
optimal sub-data selection(IBOSS) approach. However, there are no systematic explorations of this framework, including characterizing the
optimal subset when the model is more complex than first-order linear models. Motivated by a real finance case study on the effect of corporate
attributes on firm value, the framework and steps required to use IBOSS are systematically explored for data reduction. In the context of second-
order models, a novel algorithm is developed for selecting informative sub-data. The performance of the proposed algorithm is also evaluated in
terms of prediction and variable selection, the latter of which is important for complex models but has not received sufficient attention in the IBOSS
field. Empirical studies demonstrate that the proposed algorithm adequately addresses the trade-off between computation complexity and statistical
efficiency, one of six core research directions for theoretical data science research proposed by the US National Science Foundation. The case study
demonstrates the potential effect of the IBOSS strategy in scientific fields beyond statistics, particularly finance.

E0784: Smoothed quantile regression For nonignorable missing longitudinal data

Presenter: Tao Li, Shanghai University of Finance and Economics, China

Quantile regression has become a popular tool for analyzing longitudinal data because it can characterize entire conditional distributions of re-
sponses and is robust to outliers. However, in real-world data, longitudinal outcomes often appear with nonignorable missing values. Several
weighted estimators are proposed for quantile regression coefficients with nonignorable missing data based on parametric and semi-parametric
missing mechanism models, respectively. To deal with the issue of excessive fluctuation of inverse probability weights, those stabilized weights
are adopted. In addition, a smoothed empirical likelihood approach is developed to incorporate the within-subject correlations. It is shown that the
proposed estimators are consistent and asymptotically normal. Simulation studies and two real-world examples are used to illustrate the usefulness
of the proposed methods.

EO101 Room 804 RECENT TOPICS IN MATHEMATICAL STATISTICS Chair: Yoichi Nishiyama

E0703: Self weighted quasi maximum exponential likelihood estimators for non linear time series models

Presenter: Ilia Negri, University of Calabria, Italy

Co-authors: Fumiya Akashi

Non-linear time series models are widely used in fields where data exhibit complex dynamic relationships that cannot be captured by traditional
linear frameworks. However, the practical application of non-linear models requires attention to fundamental properties, such as strict stationarity
and ergodicity, which are crucial for making valid statistical inferences from finite samples. A class of self-weighted quasi-maximum exponential
likelihood estimators is proposed for general non-linear time series models. Building on the framework introduced by a prior study, the approach
improves robustness to heavy-tailed distributions and efficiency in the estimation of model parameters under non-linear dynamics. The focus
is on the class of functional auto-regressive (FAR) models, which includes several well-known non-linear models, such as the threshold auto-
regressive and exponential auto-regressive models. FAR models allow for smooth and flexible dependence structures that evolve as functions of
past observations. A key contribution is the formal establishment of strict stationarity and ergodicity for the proposed class of models. These
results ensure the existence of a stable long-term distribution and justify consistent inference procedures. The theoretical findings provide a solid
foundation for applying non-linear time series models in practice, especially in challenging contexts such as financial time series, where heavy tails
and volatility are prominent features.

E0524: Identification and estimation of structural vector autoregressive models via LU decomposition

Presenter: Kou Fujimori, Shinshu University, Japan

Co-authors: Masato Shimokawa

Structural vector autoregressive (SVAR) models are widely used to analyze the simultaneous relationships between multiple time-dependent data.
Various statistical inference methods have been studied to overcome the identification problems of SVAR models. However, most of these methods
impose strong assumptions for innovation processes, such as the uncorrelation of components. The assumptions for innovation processes are
relaxed, and an identification method is proposed for SVAR models under zero restrictions on the coefficient matrices, which correspond to
sufficient conditions for LU decomposition of the coefficient matrices of the reduced form of the SVAR models. Moreover, asymptotically normal
estimators are established for the coefficient matrices and impulse responses, which enable the construction of test statistics for the simultaneous
relationships of time-dependent data. The finite-sample performance of the proposed method is elucidated by numerical simulations. An example
of an empirical study that analyzes the impact of policy rates on unemployment and prices is also presented.
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E0409: Parameter estimation of ADCINAR(p) process

Presenter: Xiaoqiang Zeng, Guangdong University of Education, China

Co-authors: Yoshihide Kakizawa

The analysis of count time series has made rapid progress during the last few decades. There is a huge amount of literature about the formulations
of models and parameter estimation. Among them, the focus is on nonnegative integer-valued autoregressive (INAR) type processes based on the
thinning operation. An alternative dependent counting INAR process of the pth-order is introduced. To estimate the model parameter and the
innovation mean and variance, the CLS and two-step CLS methods are first applied. The QML method is next applied. The resulting estimators
are shown to be strongly consistent and asymptotically normal.

E0765: Equality between two general ridge estimators and equivalence of their residual sums of squares

Presenter: Hirai Mukasa, Kyushu University, Japan

Co-authors: Koji Tsukuda

General ridge estimators are typical linear estimators in a general linear model. The class of them includes some shrinkage estimators in addition
to classical linear unbiased estimators, such as the ordinary least squares estimator and the generalized least squares estimator. Also, general ridge
estimators have some properties, such as linear sufficiency and admissibility in the class of linear estimators. Necessary and sufficient conditions
are derived under which two general ridge estimators coincide. In particular, two noteworthy conditions are added to those from previous studies.
The first condition corresponds to a celebrated column space relationship condition to the covariance matrix, and the second one is based on the
biases of general ridge estimators. Another problem is to derive an equivalence condition such that equality between two residual sums of squares
holds when general ridge estimators are considered. Additionally, some concrete examples are demonstrated for which the equivalence conditions
hold.

E0856: A new lasso refitting strategy

Presenter: Liu Guo, Waseda University, Japan

The least absolute shrinkage and selection operator (lasso) is a popular method for high-dimensional linear regression under sparsity. However, it
has limitations such as bias and non-negligible prediction error. To address such disadvantages, many refitting strategies have been proposed and
studied. A novel Lasso refitting method is introduced. Intuitions for this method are provided, proving mathematical properties and conducting
numerical studies to demonstrate its advantages. The results show that the new estimator outperforms the standard Lasso method, both theoretically
and empirically, which suggests its potential as a powerful tool in high-dimensional statistical modeling.

EO205 Room 812 RECENT DEVELOPMENTS IN PRIVATE AND ROBUST STATISTICS Chair: Mengchu Li

E0312: Improved performance guarantees for Tukey’s median

Presenter:  Yinan Shen, University of Southern California, United States

Co-authors: Stanislav Minsker

Improved performance guarantees are presented for empirical Tukey’s median, the deepest point associated with the given sample when the data
generating distribution is elliptically symmetric and possibly anisotropic. Some of the results remain valid in the wider class of affine equivariant
estimators. As a corollary of the bounds, it is shown that the diameter of the set of all empirical Tukey’s medians scales like o(1/sqrtn) where n is
the sample size. Moreover, when the data are 2-dimensional, it is proven that the diameter is of order O(n® /4l0g3/2(n)).

E0317: Locally private nonparametric contextual multi-armed bandits

Presenter: Yuheng Ma, Renmin University of China, China

Co-authors: Feiyu Jiang, Zifeng Zhao, Yi Yu, Hanfang Yang

Motivated by privacy concerns in sequential decision-making on sensitive data, the challenge of nonparametric contextual multi-armed bandits
(MAB) is addressed under local differential privacy (LDP). A uniform-confidence-bound-type estimator is developed, showing its minimax opti-
mality supported by a matching minimax lower bound. The case where auxiliary datasets are available is further considered, subject also to LDP
constraints. Under the covariate shift assumption on the auxiliary datasets, a jump-start scheme is proposed to effectively utilize the auxiliary
data, and the minimax optimality is established by a matching lower bound. Comprehensive experiments on both synthetic and real-world datasets
validate the theoretical results and underscore the effectiveness of the proposed methodology.

E0471: Partial penalized quasi-likelihood with covariance matrix misspecification

Presenter:  Jing Zhou, University of East Anglia, United Kingdom

Co-authors: Zhe Zhang

In the past twenty years, hypothesis testing for regularized estimators has been researched and proposed in various frameworks, including partial
penalization. These inference frameworks typically rely on specifying a complete data-generating model. The scenarios are handled where
specifying the full marginal density of the response is challenging, such as in longitudinal data where correlation exists between the measurements
or over(under)-dispersion in the generalized linear models. Under the assumption that the conditional mean function is correctly specified, a
\/n-consistent estimation of the unknown parameter vector is obtained via the fixed point solutions of the regularized estimating equations. The
consistency holds even if the working covariance matrix is misspecified. Further, test statistics are constructed via partial penalized estimating
equations, of which the test statistic converges to a chi-squared distribution. It is demonstrated that the power of the test depends on the variance
specification and working correlation matrix.

E0560: Learning under commission and omission event outliers

Presenter: Guanhua Fang, Fudan University, China

Co-authors: Yuecheng Zhang, Wen Yu

Event stream is an important data format in real life. The events are usually expected to follow some regular patterns over time. However, the
patterns could be contaminated by unexpected absences or occurrences of events. The temporal point process framework is adopted for learning
event streams, and a simple-but-effective method is provided to deal with both commission and omission event outliers. In particular, a novel weight
function is introduced to dynamically adjust the importance of each observed event so that the final estimator could offer multiple statistical merits.
The proposed method is compared with the vanilla one in two downstream tasks: Classification problems and change point detection problems.
Both theoretical and numerical results confirm the effectiveness of our new approach. To best of knowledge, the method is the first one to provably
handle both commission and omission outliers simultaneously.
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EO160 Room 819 ADVANCED STATISTICAL METHODS FOR COMPLEX SURVIVAL AND LONGITUDINAL DATA Chair: Tzu Wei Yin

E0598: An unsupervised adaptive approach for causal inference in competing risks data using separable effects

Presenter:  Jih-Chang Yu, National Taipei University, Taiwan

Co-authors: Yen-Tsung Huang, Po-Chun Liao

Causal effects are investigated when the primary time to event outcome is unobserved due to truncation from competing risks. Using the separable
effects framework, the total effect of exposure is decomposed into a direct effect on the primary outcome and an indirect effect through the
competing event. A robust, unsupervised method is developed based on the generalized transformation model, which accommodates various data
distributions with minimal parameterization. This approach adjusts for confounders as covariates, remains computationally efficient, and is suitable
for limited sample sizes. It is shown that the proposed estimator is asymptotically consistent and weakly converges to a Gaussian process, enabling
valid inference. Simulation studies demonstrate that it outperforms existing nonparametric methods by reducing bias from model misspecification
and dependent censoring. Finally, applying the method to REVEAL data reveals that HBV infection directly increases the risk of liver cancer
mortality, even in the presence of competing risks.

E1185: Stacked ensemble modeling for pregnancy health monitoring data with measurement error

Presenter:  Jia-Ren Tsai, Fu Jen Catholic University, Taiwan

The purpose is to establish an ensemble prediction framework to construct a regression model between repeated measurements of systolic and
diastolic blood pressure and serum creatinine concentration in pregnant women. Given the issues of measurement error in practical data, multiple
estimation methods that account for measurement errors are integrated using a stacking ensemble technique to build a robust fused parameter vector
for enhanced predictive accuracy. Two fusion strategies are proposed in this study. The first computes a weighted average of model parameters
based on performance metrics such as mean squared error. The second builds a secondary regression model, using predictions from the base
models as covariates, to learn optimal weights. Simulation results demonstrate that the proposed ensemble methods maintain stable performance
across varying sample sizes and reliability ratios. In a real application involving repeated measurements of blood pressure and serum creatinine
in pregnant women, the ensemble models outperform individual models in terms of both bias and prediction error. These findings highlight the
effectiveness of combining multiple measurement error correction techniques with model averaging and stacking to enhance prediction accuracy
in the presence of measurement error.

E1221: A quantile cure model with fully or partially functional covariate effects

Presenter: Chyong-Mei Chen, Institute of Public Health, Taiwan

The quantile regression has several attractive features, such as its ability to allow covariate effects to vary at different quantile levels and to handle
heteroscedasticity in data easily, which make it a viable alternative when analyzing data with continuous outcomes in recent years. In particular, it
has been used in modeling survival data with and without a cured fraction. Novel estimating equation approaches are proposed to estimate a mixture
cure model where the latency survival time is modeled by a quantile regression. The proposed estimation methods enjoy a double robustness in the
sense that a misspecification in one of the two parts in the mixture cure model will not affect the estimation in the other part. The methods do not
require the global log-linear assumption in the quantile regression, and they allow mixed effects of functional and constant effects in the regression
when the log-linear assumption is held at an interval of quantile levels. The asymptotic properties of the proposed estimators are established. The
simulation studies demonstrated the double robustness and the efficiency gains in the proposed estimators. An application of the proposed model
and methods to data from a lung cancer study revealed new and interesting findings that were not reported in a previous analysis of the data.

E1275: Application of Bayesian spatiotemporal models with Potts to analyze the incident rate of traffic accidents in Taiwan

Presenter: Tzu Wei Yin, National Cheng Kung University, Taiwan

Co-authors: Kuo-Jung Lee

A Bayesian spatiotemporal generalized linear regression framework incorporating a Potts model is developed to capture spatial dependence and
latent regional clustering in traffic accident incidence and its associated risk factors. Bayesian inference is conducted via a Metropolis-within-Gibbs
sampling algorithm. Results from simulation studies demonstrate the models effectiveness in identifying influential covariates and in recovering
latent spatial heterogeneity structures along with their corresponding regression effects. The model is applied to traffic accident data from the
Taiwan Open Government Data Platform, covering the period from January to December 2023. The analysis shows that variations in incident risk
across 349 townships in Taiwan are attributable to spatial heterogeneity in key contributing factors. In particular, evidence of spatial clustering in
environmental effects is observed in central and southern Taiwan.

EO137 Room 820 NEW ADVANCES IN FINANCIAL AND ACTUARIAL MODELLING (VIRTUAL) Chair: Rogemar Mamon

E0263: Skew Brownian motion discretization: A lattice approach for financial and actuarial applications

Presenter: Emilio Russo, UNIVERSITY OF CALABRIA, Italy

Co-authors: Arturo Leccadito, Alessandro Staino

The biases introduced in option pricing by the Black-Scholes model have led to the exploration of alternative models that more accurately capture
the dynamics of the underlying stock price. Among others, a skew Brownian motion characterized by a skew-normal distribution is one of the
candidates useful to the scope. It is defined by combining a standard Brownian motion and an independent reflecting Brownian motion. A lattice-
based discretization of a skew Brownian motion is proposed that allows the valuation of American-style contingent claims, other than European
options for which explicit-form formulae are already available. To the best of knowledge, this contribution represents one of the first attempts to
provide a model that is able to price American-type derivatives under a skew Brownian motion, and it is useful not only in financial but also in
actuarial applications where such claims are embedded in several structured insurance policies, e.g., equity-linked policies with surrender options.

E0563: Risk measurement of guaranteed minimum benefits via a moment-based density approximation approach

Presenter: Rogemar Mamon, University of Western Ontario, Canada

A modeling framework is presented for the dependent risk factors of the guaranteed minimum maturity benefit (GMMB) and guaranteed minimum
income benefit (GMIB) riders, and their corresponding loss functions are then characterized. A range of risk measures and their mathematical
properties are revisited. Two probability-density-approximation methods are developed akin to: (i) Baseline density polynomial (BDP) and (ii)
generalized Pearson family (GPF). These methods are customized for estimating the distribution of the GMMB and GMIB loss random variables.
A numerical experiment is conducted to illustrate the advantages of the proposed density-based approach. In particular, the risk measures are
calculated using the BDP and GPF methods, and the results are benchmarked with those generated by the standard Monte Carlo simulation.
Findings confirm the superior accuracy of the proposed approach in the risk measurement of GMMB and GMIB.

E0578: Numerical methods for Black-Scholes-type PDEs with time and space-varying coefficients in 1D and 2D

Presenter: Dona Amanda Munasinghe, University of Wollongong, Australia

Co-authors: Mariano Rodrigo

The purpose is to explore numerical methods for solving 1D and 2D Black-Scholes-type partial differential equations (PDEs), which are essential
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in modeling derivative pricing. These equations involve parameters like volatility, interest rates, and asset prices, which, in realistic market
scenarios, particularly in weather, energy, and climate derivatives, often vary over time or depend nonlinearly on the underlying assets. Three
numerical schemes are evaluated for handling such variable coefficients: semi-Lagrangian scheme (SLS), Crank-Nicolson (CN), and a hybrid SLS-
CN for 1D PDEs; and alternating direction implicit (ADI), SLS, and a hybrid SLS-ADI for 2D PDEs. In 1D cases, the hybrid SLS-CN method
balances accuracy and computational efficiency, outperforming CN while maintaining precision. For 2D problems, the SLS-ADI hybrid proves
most effective, merging ADIs dimensional splitting with SLSs adaptability to irregular grids. Asian options serve as a representative example
for 2D PDEs due to their path dependency and time-averaging, which introduce cross-derivatives and nonlinearity. Pure ADI methods handle
separable operators well but struggle with complex cases, while standalone SLS methods experience high interpolation costs. The hybrid approach
mitigates both issues, offering a scalable, accurate, and efficient solution, particularly for pricing weather and climate derivatives with time and
asset-dependent dynamics.

E0596: Pricing a guaranteed annuity option under a stochastic correlation setting

Presenter:  Yixing Zhao, Guangdong University of Foreign Studies, China

Co-authors: Rogemar Mamon

Recent regulatory overhauls in North America and Europe require insurers to revise capital requirements across multiple insurance product domains.
These cover unique challenges akin to guaranteed minimum benefits in variable annuities and risk correlations. The urgent need to establish robust
pricing methodologies for option-embedded guarantees is addressed. The focus is on the pricing of a guaranteed annuity option (GAO), which
offers investors with both growth prospects and downside protection. A stochastic correlation framework is proposed to capture the dynamic
dependence between financial and longevity risks. When the traditional Monte-Carlo method is used as a baseline, the change of probability
measures approach not only generates accurate GAO values but also features a remarkably efficient computation. An analysis of the magnitude
and direction of the impact of the model parameters on GAO prices is also presented. Both the theoretical and applied contributions have central
importance to insurers and regulators alike and to the concerted efforts to sustain the insurance sector’s stability and consumer protection.

EC291 Room 604 COMPUTATIONAL STATISTICS AND ECONOMETRICS Chair: Sy Han Chiou

E0209: Parallelized midpoint randomization for Langevin Monte Carlo

Presenter: Lu Yu, City University of Hong Kong, Hong Kong

The purpose is to study the problem of sampling from a target probability density function in frameworks where parallel evaluations of the log-
density gradient are feasible. Focusing on smooth and strongly log-concave densities, the parallelized randomized midpoint method is revisited, and
its properties are investigated using recently developed techniques for analyzing its sequential version. Through these techniques, upper bounds are
derived on the Wasserstein distance between sampling and target densities. These bounds quantify the substantial runtime improvements achieved
through parallel processing.

E0342: Copula-based clustering via evidence accumulation: An application to portfolio diversification

Presenter: Andrea Mecchina, University of Trieste, Italy

Co-authors: Roberta Pappada, Nicola Torelli

Understanding the dependence structure of the time series of financial returns is fundamental to risk assessment and portfolio diversification. To
this end, relevant information lies in the pairwise association among asset returns in the left tail of their joint distribution. Copula models allow
the measurement of extreme dependencies using finite (lower) tail dependence coefficients. Such coefficients can be used to define copula-based
dissimilarities that allow the identification of clusters of time series accounting for their co-movement, regardless of marginal modeling. The
resulting clusters might depend critically on the selected copula model and on the other clustering-specific choices. Hence, a novel approach
is proposed in which evidence is accumulated from multiple classifications obtained from different copula models and clustering methods. In
particular, a co-occurrence matrix of assets in the same cluster is derived, from which the final partition is obtained. Such a partition proved to be
more robust and less dependent on specific design choices. Assets in the same cluster are expected to perform similarly in risky scenarios, thus
making such information valuable to risk-averse investors. An empirical demonstration of the benefits of a clustering-based diversification strategy
is presented using data from the EURO STOXX 50 index and assessed through performance metrics.

E1204: Comparing empirical methods to approximate and estimate auction models: Case of first-price IPVP

Presenter: Marcus Jude San Pedro, University of Auckland, New Zealand

Co-authors: Erwann Sbai

Exploring market competition and bid strategies in auctions is complex, particularly without bidder valuation data. Most empirical works assume
firms follow a strategic equilibrium profit maximization model. Methods to approximate equilibrium strategies are compared, and simultaneously,
structural parameters are estimated without convenient closed-form solutions. Findings show that increasing the degree of the constrained strategy
improves accuracy, measured by mean squared error (MSE), but the importance of the stopping criteria is highlighted. Approximating the Bayesian
Nash equilibrium (BNE) using the constrained strategic equilibrium (CSE) is comparable to mathematical programming with equilibrium con-
straints (MPEC) solutions. The BNE and structural parameters are successfully approximated and estimated using the MPEC approach in the
symmetric and asymmetric cases.

E1215: Pseudo-indirect inference for binary dynamic models

Presenter:  Fausto Galli, University of Salerno, Italy

Co-authors: Antonio Cosma

The aim is to propose a pseudo-indirect inference method for estimating binary dynamic logit models with unobserved individual heterogeneity
using short panel data. Traditional fixed-effects estimators in nonlinear panel models suffer from the incidental parameters problem under large-N
asymptotics. The approach circumvents this by simulating data from a pseudo-true model that assumes independence between individual effects and
covariates, an assumption not imposed on the true model. This enables consistent estimation of structural parameters without requiring knowledge
of the joint distribution of unobserved heterogeneity and regressors. The method minimizes the distance between observed and simulated auxiliary
estimates derived from either conditional or unconditional likelihood criteria. Although the simulation model is misspecified, it is shown that
the resulting estimator remains root-N consistent. Monte Carlo experiments suggest the practical validity of the approach across various data-
generating processes, confirming robust convergence properties. This framework extends indirect inference to a class of models where existing
estimation techniques are either inconsistent or require strong assumptions, offering a flexible and computationally feasible alternative for dynamic
discrete panel data analysis.
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EC287 Room 818 MACHINE LEARNING FOR PREDICTION Chair: Maria Dolores Ruiz-Medina

E0261: A robust and adaptive KNN ensemble using sequential margin-weighted neighborhood selection

Presenter: Zardad Khan, United Arab Emirates University, United Arab Emirates

Co-authors: Shamsa Alnasri, Amjad Ali, Saeed Aldahmani

Conventional kNN ensembles detect the k nearest observations within a pre-determined spherical area identified by a distance metric. However,
this procedure may suffer when the test instances follow a structured pattern adhered to its most related neighbors along a sequential trail, which
the static neighborhood may fail to capture. To address this limitation, a kNN ensemble is proposed where neighborhood selection is carried out
in a sequential fashion utilizing a weighted distance measure. The weights are obtained using support vectors to underscore the significance of
observations close to the decision boundary. The neighborhood selection starts by finding the first nearest neighbor using the weighted distance,
iteratively followed by identifying successive neighbors that are nearest to the formerly determined neighbor, continuing until k& neighbors are
identified. For diversity and generalizability, each base learner in the ensemble uses a bootstrap sample with a randomly selected subset of features.
Majority voting is used across all the base models to obtain the final predictions. The suggested method is assessed on 20 benchmark classification
problems against conventional kNN-based ensembles and other state-of-the-art classifiers using various performance metrics. Experimental results
reveal that the proposed ensemble outperforms the other methods in the majority of cases.

E1055: Recent advances of deep Gaussian process emulation

Presenter: Deyu Ming, University College London, United Kingdom

Emulation, or surrogate modeling, is essential in computer experiments, enabling rapid evaluation of complex and computationally intensive
simulators by replicating their input-output relationships. The aim is to present recent advances in deep Gaussian process (DGP) emulation
using stochastic imputation (SI), a versatile and efficient statistical framework for emulator construction. Specifically, five key aspects of DGP
emulation are discussed expressivity, scalability, connectivity, dimensionality, and non-Gaussianity each demonstrated through synthetic or real-
world examples using the R package ’dgpsi’, available on CRAN. It also illustrates how DGP emulators significantly outperform conventional GP
emulators in predictive accuracy, particularly with smaller datasets derived from sequential designs and non-stationary simulators. For scalability,
rapid inference capabilities are showcased for DGP emulators on large datasets using the Vecchia approximation. Regarding connectivity, it is
shown how DGP emulators can analytically link subprocesses to construct network surrogate models. In dimensionality, the aim is to explain
how effective dimensionality reduction can be achieved when an active subspace is inadequate by transforming model dimensions into networks
of emulators. Finally, recent developments in generalized, scalable SI-based DGP frameworks designed to handle non-Gaussian simulator outputs,
including scenarios involving replicate observations, are discussed.

E1083: Predictive deep learning algorithm to analyze the effect of temperature fluctuation on suicide deaths

Presenter: Ambreen Shafqat, Chonnam National University, Korea, South

Background: Suicide is a significant public health issue in South Korea, where temperature fluctuations may impact suicide mortality rates. Limited
research has explored temporal dynamics. Methods: Daily suicide mortality data were categorized by gender and age. Environmental variables
included temperature fluctuation, dew point temperature, humidity, and weekday effects. Granger Causality tests identified optimal lags, and
DLNM assessed nonlinear lagged associations. The LSTM model was trained in 73% of the data and tested on 27%. Results: Middle-aged males
showed the highest suicide mortality, particularly in spring and summer. DLNM revealed significant lagged effects of temperature fluctuation at lag
day 4 (RR > 1.01; 95% CI: 1.01.018). LSTM outperformed in seasonal predictions, with the lowest error metrics in spring (0.12 vs. 0.14). LSTM
provided better predictions at lag day 4, with a mean absolute error of 0.106. Dew point temperature and temperature fluctuation were the most
influential predictors, with minimum error metrics (0.017 to 0.14). Conclusion: Environmental factors, particularly temperature fluctuation and
dew point temperature, significantly influence suicide mortality in Seoul. DLNM captures lag-specific associations, while LSTM outperformed.
Dew point temperature is the strongest predictor of seasonal suicide rates. These findings suggest the need for data-driven mental health strategies
incorporating environmental risk assessments.

E1097: A deep learning framework for predicting multi-crop land suitability with satellite data
Presenter: Amanjot Bhullar, University of Guelph, Canada

Assessing land suitability is key to agriculture management, as it helps identify the capability of different lands to cultivate different crops. DeepS>
is presented, a multilayer perceptron framework that simultaneously predicts the land suitability for multiple crops based on satellite imagery, crop-
specific farm location data, and district-level crop production census data. The method can be viewed as a multi-task learning method that enables
a multivariate model in the presence of unobserved responses. The multi-crop response is exploited during training, and the interdependencies
among different crops are captured, thereby facilitating extrapolation. This framework easily generalizes to other spatial problems that incorporate
data obtained at diverse spatial resolutions. Applying DeepS> to predict crop land suitability for Canada under climate change projects diminishing
suitability for canola, peas, wheat, and soy in the Prairie Provinces, mainly driven by increased heat stress.

EC302 Room 801 RISK ANALYSIS Chair: Tsung-I Lin

E0290: Cointegration analytics for production and risk hedging

Presenter: Tingjin Yan, East China Normal University, China

Co-authors: Jinhui Han

A production planning problem is studied where the production decision must be made at the start of the planning horizon, prior to the realization
of random demand, while a financial hedging strategy is implemented during the planning horizon to mitigate aggregate risk. A new approach is
proposed, leveraging cointegration analytics to model the comovement between demand and financial series. Using real-world data, the cointegra-
tion relationship is validated, and a cointegration factor is constructed, expressed as a linear combination of demand and financial series. Based
on the mean-reverting nature of the cointegration factor, a time-consistent hedging strategy is developed, and the optimal production capacity is
characterized within a mean-variance framework that balances return and risk. The cointegration intensity, defined as the mean-reverting speed of
the cointegration factor, acts as a key indicator of hedging potential. In general, a higher cointegration intensity leads to more effective hedging
under moderate risk tolerance, granting the firm greater operational flexibility to expand production. The hedging strategy adjusts either in the same
or opposite direction as the cointegration factor fluctuates and reverts to its mean, depending on the relative weight placed on risk minimization
versus profit enhancement.

E0355: Directional dependence of extreme events

Presenter: Maxime Nicolas, University College London, United Kingdom

Co-authors: Matthieu Garcin

A novel measure is introduced to quantify the directional dependence of extreme events. The focus is on capturing asymmetric tail dependence by
studying the conditional tail expectation of rank-transformed variables, thereby quantifying the behavior of one variable when the other is extreme.
The effectiveness of the approach is demonstrated through an extensive simulation framework, and the theoretical asymptotic behavior of the
estimator is explored. It is discussed how this measure can help identify causality in extreme events. Finally, the approach is applied to financial
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and environmental datasets, such as wind speed and temperature extremes, as well as stock-bond market extremes. The results highlight the strong
asymmetric nature of extreme events.

E1053: Stock liquidity and density forecasting: A kernel dressing approach

Presenter:  Shih-Ping Feng, Feng Chia University, Taiwan

Many studies on density forecasting of stock prices assume perfect market liquidity. However, empirical evidence shows that liquidity risk has a
significant impact on stock price behavior in real-world trading. The purpose is to improve stock price density forecasting by relaxing the perfect
liquidity assumption and introducing an affine kernel dressing approach. The predictive performance of the proposed model is empirically evaluated
in comparison with a conventional benchmark. The results demonstrate that the proposed model significantly enhances the accuracy and reliability
of stock density forecasts, outperforming the benchmark. These findings highlight the importance of incorporating stock liquidity risk and applying
appropriate affine kernel dressing techniques to improve the quality of stock price density forecasts.

E1067: Proactive action or wait-and-see: Impacts of climate policy uncertainty on corporate carbon emissions

Presenter:  Zihuan Yue, University of Macau, China

With the intensification of global climate change, promoting the low-carbon transformation of industrial enterprises has become a key path for
China to achieve carbon peaking and carbon neutrality goals. Based on data from Chinese listed companies from 2011 to 2022, the study examines
the impact of climate policy uncertainty (CPU) on corporate carbon emissions. The results show that enterprises will take the initiative to reduce
carbon emissions to avoid potential policy risks in the face of rising uncertainty about future climate policies. CPU has effectively reduced the
carbon emission intensity (CEI) of enterprises by promoting urbanization and accelerating the digital transformation of enterprises. The intensity
of urban environmental regulation, public environmental concern, and corporate media attention have a positive moderating effect on this effect.
The aim is to provide a reference for the government to formulate guiding policies and enterprises to improve their strategic resilience.

EC265 Room 802 HIGH-DIMENSIONAL DATA Chair: Hyeyoung Maeng

E0384: Interval estimation for the covariance matrix of Ito processes with noisy observations under high-dimension asymptotics
Presenter:  Shuntaro Suzuki, Waseda University, Japan

The nonparametric estimation of the covariance matrix of Ito processes is considered. The settings in the sample are obtained with microstructure
noise, and the high-dimensional nature of the data is considered. A pre-averaging estimator is proposed based on discrete observations, and a
theorem is established that guarantees the distribution of the estimator can be approximated by a normal distribution, even under high-dimensional
settings.

E0481: Quadratic form estimation for moderate-dimensional logistic regression models

Presenter:  Lingfeng Lyu, University of Science and Technology of China, China

Co-authors: Xiao Guo

Statistical inferences for quadratic forms of logistic regression parameters have found wide applications. Classical theory based on the maximum
likelihood estimator works perfectly in the low-dimensional regime but fails when the parameter dimension p, grows proportionally to the sample
size n. The focus is on moderate-dimensional logistic regression where n and p,, become increasingly large in a fixed ratio without imposing
sparsity assumption on the regression parameter. A novel estimator is proposed for the quadratic forms of the regression parameter based on the
MLE and the bias and variance corrected procedure. The performance of the proposed method is illustrated both theoretically and numerically.

E1028: Goodness-of-fit tests for high-dimensional parametric multiresponse regressions

Presenter: Ran Liu, Beijing Jiaotong University, China

Co-authors: Jiaqi Huang, Lixing Zhu

The purpose is to investigate goodness-of-fit testing in the context of high-dimensional parametric multiresponse regression, where the numbers
of responses and parameters may diverge as the sample size increases. Particular attention is given to ordinary differential equation models,
whose solutions can be interpreted as examples of multiresponse regression. To address the challenges posed by these models, two novel tests
are introduced: a new global smoothing test and a new local smoothing test. The former exhibits a normal weak limit under the null hypothesis,
representing a significant improvement over classical counterparts with intractable limiting null distributions in fixed-dimensional scenarios. The
latter exhibits a dimension-agnostic property under certain conditions. Moreover, an increase in the number of responses can enhance the sensitivity
of both tests to alternative models. Under specific regularity conditions, these tests can detect local alternatives distinct from the null hypothesis at
rates faster than the fastest possible rates achievable by classical tests in fixed-dimensional cases. Numerical studies are conducted to evaluate the
performance of the proposed tests and demonstrate their efficacy in real data analysis.

E1218: Hierarchical principal component analysis of high-dimensional spatial-temporal data

Presenter: Chi Tim Ng, Hang Seng University of Hong Kong, Hong Kong

Modern data collection technology allows researchers to obtain multivariate data from different geographical locations and different time points.
For example, the Google search frequency of P = 100 health-related keywords in N=52 states in the United States over a period of T=52 weeks. In
large-scale tensor-valued datasets, P, T, N can be even greater. Traditional principal component analysis methods of data reduction are designed for
the dataset represented as a two-dimensional array as the rows and columns of a spreadsheet. The extra dimension in the high-dimensional spatial-
temporal data (P, T, N) gives new challenges to the researchers. The goal is to propose a hierarchical principal component analysis method for
the tensor-valued data of three or even higher-dimensional arrays. By summarizing the huge dataset into relatively few driving forces, the massive
dataset can be visualized through the changes in the influences of these driving forces over time and geographical regions. Empirical examples are
used to illustrate the proposed hierarchical principal component analysis methods. The performances are evaluated through numerical simulation.
This research was supported in part by the School Research Grant from the School of Decision Science, Hang Seng University of Hong Kong (No:
SDSC-SRG036).

EC356 Room 811 ANALYSIS OF CENSORED SURVIVAL DATA Chair: 11 Do Ha

E0366: Concordance index for interval-censored survival data

Presenter: ' Yi-Kang Tseng, National Central University, Taiwan

Co-authors: Tzu-Ling Wang

The concordance index (c-index) is crucial in medical research for assessing predictive models in distinguishing patient risk levels and estimating
event probabilities. While well-studied for right-censored survival data, its estimation for interval-censored data remains underexplored. Parametric
and semiparametric methods are developed to estimate the c-index for interval-censored survival data. The framework is extended to time-dependent
c-index estimation with longitudinal covariates, and measurement errors are addressed using a joint modeling approach. Large-sample properties are
examined, and performance is validated through simulations. The methodology is applied to Taiwan AIDS cohort data, enhancing risk assessment
in clinical research.
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E1220: On a new EM algorithm for semi-parametric Cox models under interval censoring

Presenter:  Jun Ma, Macquarie University, Australia

Interval-censored event times are common, particularly in studies of chronic diseases. Currently, estimation methods for semi-parametric Cox
models with partly interval-censored event times include EM algorithms and direct-constrained optimization techniques. A new EM approach
is introduced that treats event times for left- and interval-censored data as missing values. In each iteration, the E-step involves computing the
conditional expectation of the complete-data log-likelihood, which has a closed-form expression. In the M-step, a profile likelihood is used to
efficiently update the regression coefficients and the baseline hazard function, which is approximated using a piecewise constant function. This
iterative process typically converges quickly. A simulation study and a real-data example are also presented to illustrate the performance of the
proposed method.

E0612: Progressive stress accelerated life testing under unified progressive hybrid censoring

Presenter:  Aman Prakash, Sardar Vallabhbhai National Institute of Technology, Surat, India (395007), India

Co-authors: Raj Kamal Maurya

The focus is on progressive-stress accelerated life testing (ALT) under a unified progressive hybrid censoring scheme. It is assumed that the
lifetimes of test units follow a Lomax distribution, with the scale parameter modeled using the cumulative exposure model and an inverse power
law. The model parameters are estimated using both classical and Bayesian methods. The classical approach uses maximum likelihood estimation
for point estimates and asymptotic confidence intervals. In contrast, Bayesian estimation employs informative and noninformative priors, with the
Metropolis-Hastings algorithm handling complex posterior computations. Extensive simulations evaluate the performance of various progressive-
stress ALT, including simple and multiple ramp-stress tests. The above methodology is applied to real-life data, and its applicability is demonstrated.
Furthermore, machine learning techniques are introduced to analyze the reliability of the model. Three machine learning methods are employed,
such as random forest regression, decision tree regression, and multilayer perceptron regression, to estimate reliability. A comparative analysis of
all three methods using performance metrics has been discussed. Furthermore, the machine learning model is compared with the statistical model
for reliability estimation.
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EV316 Room 811 FUNCTIONAL AND LONGITUDINAL DATA ANALYSIS (VIRTUAL) Chair: Ci-Ren Jiang

E1008: Bias-corrected bootstrap for heteroscedastic functional linear models

Presenter: Hyemin Yeon, Kent State University, United States

Inference for functional linear models in the presence of heteroscedastic errors has received insufficient attention given its practical importance;
in fact, even a central limit theorem has not been studied in this case. At issue, conditional mean estimates have complicated sampling dis-
tributions due to the infinite-dimensional regressors, where truncation bias and scaling issues are compounded by non-constant variance under
heteroscedasticity. As a foundation for distributional inference, a central limit theorem is established for the estimated conditional mean under
general dependent errors. Subsequently, a paired bootstrap method is developed to provide better approximations of sampling distributions. The
proposed paired bootstrap does not follow the standard bootstrap algorithm for finite-dimensional regressors, as this version fails outside of a nar-
row window for implementation with functional regressors. The reason owes to a bias with functional regressors in a naive bootstrap construction.
Bootstrap proposal incorporates debiasing and thereby attains much broader validity and flexibility with truncation parameters for inference under
heteroscedasticity.

E1052: Assessing balance of functional covariates via dynamic time warping distances

Presenter: Mireya Diaz, Case Western Reserve University, United States

The dynamic time warping (DTW) distance is widely used in computational geometry. Despite its widespread use, little is known about its
distributional properties and, thus, its utility for statistical inference, particularly in assessing the balance of baseline functional covariates, an
open question. A simulation study examined such properties empirically under null and alternative scenarios for four families of functions: linear,
quadratic, sinusoidal, and exponential. Alternative scenarios evaluated time transformations. All scenarios were tested under three levels of noise
and two series lengths. Three implementations of DTW were assessed: The original DTW, the constrained Sakoe-Chiba, and a linear weighted
version. For the three implementations, most alternative scenarios generate a DTW distribution that differs substantially from the null, marking
the 0.1 ASMD threshold. That is not the case for the exponential function when the time transformation generates differences still close to the 0.1
threshold; in these cases, the distributions overlap. This is more patent in series with fewer observations. The scenarios revealed too that the three
DTWs are susceptible to noise under the null but not under the alternative. Beta-type distributions fit well many of the DTWs distances, as does
the Frechet distance, another ordered statistic of the Euclidean distance.

E0324: A Bayesian trivariate joint model of disease progression, recurrent events, and terminal event in chronic kidney disease
Presenter: Danh Nguyen, University of California, Irvine, United States

Nearly 37 million adults in the U.S. have chronic kidney disease (CKD). The longitudinal trajectory of kidney function decline in patients with
CKD is intricately related to the development of cardiovascular disease (CVD) and eventual "terminal” events (kidney failure and mortality). Un-
derstanding of the mechanism and risk factors underlying the three key outcome processes, (1) CKD progression, (2) CVD, and (3) subsequent
terminal events in the CKD patient population, remains incomplete. Thus, a novel trivariate joint model is developed to study the risk factors
associated with the interdependent outcomes of kidney function (as measured by longitudinal estimated glomerular filtration rate), recurrent car-
diovascular events, and terminal events. Efficient estimation and inference are proposed within a Bayesian framework using Markov chain Monte
Carlo and Bayesian p-splines for hazard functions. The method is applied to study the aforementioned trivariate processes using data from the
Chronic Renal Insufficiency Cohort Study, an ongoing prospective cohort study.

E0622: Mbtransfer: Microbiome intervention analysis using transfer functions and mirror statistics

Presenter:  Kris Sankaran, University of Wisconsin, United States

Time series studies of microbiome interventions provide valuable data about microbial ecosystem structure. Unfortunately, existing models of
microbial community dynamics have limited temporal memory and expressivity, relying on Markov or linearity assumptions. To address this, a
new class of models is introduced based on transfer functions. These models learn impulse responses, capturing the potentially delayed effects of
environmental changes on the microbial community. This allows the simulation of trajectories under hypothetical interventions and the selection of
significantly perturbed taxa with false discovery rate guarantees. Through simulations, it is shown that the approach effectively reduces forecasting
errors compared to strong baselines and accurately pinpoints taxa of interest. Case studies highlight the interpretability of the resulting differential
response trajectories.

EO240 Room Virtual R01 INFERENCE USING ERRORS-IN-VARIABLES MODELS FOR COMPLEX DATA Chair: Kyunghee Han

E0279: A surrogate-Mark framework for modeling Hawkes processes under spatial uncertainty

Presenter:  Junhyeon Kwon, University of North Texas, United States

Co-authors: Kyunghee Han

Hawkes processes are commonly used to capture clustered structures in point pattern data, as they allow each event to elevate the chance of
subsequent event occurrences. However, this triggering mechanism is difficult to model accurately when spatial information is measured at varying
levels of precision. A common strategy is to use only events with the most precise geolocation, but this can lead to both a loss of information
and inaccurate estimates of the underlying triggering structure. A novel framework is proposed that retains events with less precise location data
by incorporating location-relevant marks as surrogate measures of spatial information. This surrogate is integrated into nonparametric intensity
estimation through a modified weighting scheme in the model-independent stochastic declustering algorithm. Simulation studies verify that the
proposed method can recover the triggering structure more accurately than standard approaches. Its usefulness is further illustrated with an
application to real-world data, demonstrating how the suggested framework can enhance the understanding of space-time clustering by carefully
incorporating imprecise events.

E0287: An integrated square distance method for logistic errors-in-variables regression under case control studies

Presenter:  Pei Geng, University of New Hampshire, United States

In logistic regression under the case-control framework, the logarithmic ratio of the covariate densities between the case and control groups is a
linear function of the regression parameters. An integrated squared distance (ISD) can be used to obtain the parameter estimators based on the
estimated covariate densities. When measurement error is present in the covariate variables, the deconvolution kernel density estimation is adopted
in the ISD approach, assuming the error density is known. When validation data is available, a semiparametric method is proposed in the ISD
approach to reduce the estimation bias. These methods are demonstrated by both simulation study and real data application.

E0299: Singular value decomposition to deconvolute mixed signals
Presenter:  Zhong Ren, University of Illinois Chicago, United States

The experimental data often contain mixed signals from multiple causes of physical or chemical origins as we intentionally perturb a biological
macromolecule in the hope of studying its structural and spectroscopic responses. The general approach is to gather a large amount of structural or
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spectroscopic data under a variety of experimental conditions or metadata. In the top-ranked isotropic Euclidean subspace established by singular
value decomposition (SVD) of the large dataset of mixed signals, a multi-dimensional rotation that achieves a deconvolution of at least one pure
signal is recently suggested. A pure signal refers to either a complicated structural response that is induced by a single factor or one isolated
structural event that could be repeatedly triggered by different physical or chemical causes. A natural coordinate system may be further suggested
by de-orthogonalization in the Euclidean subspace of SVD, which could achieve simultaneous deconvolution of several entangled signals. Examples
from the research in structural biology are demonstrated.

E0777: A Bayesian semiparametric scalar on function regression with measurement error using instrumental variables

Presenter: Roger Zoh, Indiana University, United States

Wearable devices like the ActiGraph are increasingly used in research to track physical activity, reflecting the need to accurately assess the links
between physical activity and health outcomes such as obesity. When evaluating the relationship between device-based physical activity measures
and scalar outcomes like body mass index (BMI), these measures should be treated as functions. Scalar-on-function regression (SoFR) is an ap-
propriate model in this context, but many estimation methods assume that measurement errors in functional covariates are white noise assumptions
that, if violated, can lead to parameter underestimation. Current approaches for addressing measurement errors are limited to frequentist methods,
and there are no solutions for Bayesian frameworks. A non-parametric Bayesian SoFR model is introduced that corrects measurement errors
while relaxing traditional model assumptions. The method utilizes an instrumental variable that accommodates a time-varying bias and allows
for model-based grouping of the functional covariate, enhancing the interpretability of the results. This approach is straightforward to implement,
and extensive simulations demonstrate its finite sample properties. Finally, this method is applied to data from the National Health and Nutrition
Examination Survey to evaluate the association between physical activity measured by wearables and BMI in U.S. adults.

EO212 Room 603 RECENT ADVANCES IN STATISTICAL METHODS FOR NONSTATIONARY DATA Chair: Euan McGonigle

E0828: Improving power by conditioning on less in post-selection inference for changepoints

Presenter: Rachel Carrington, University of Bath, United Kingdom

Co-authors: Paul Fearnhead

Post-selection inference has recently been proposed as a way of quantifying uncertainty about detected changepoints. The idea is to run a change-
point detection algorithm and then re-use the same data to perform a test for a change near each of the detected changes. By defining the p-value for
the test appropriately so that it is conditional on the information used to choose the test, this approach will produce valid p-values. It is shown how
to improve the power of these procedures by conditioning on less information. This gives rise to an ideal post-selection p-value that is intractable
but can be approximated by Monte Carlo. It is shown that for any Monte Carlo sample size, this procedure produces valid p-values, and empirically,
that noticeable increase in power is possible with only very modest Monte Carlo sample sizes. The procedure is easy to implement given existing
post-selection inference methods, as there is a need to generate perturbations of the data set and re-apply the post-selection method to each of these.
On genomic data consisting of human GC content, the procedure increases the number of significant changepoints that are detected when compared
to existing methods.

E0308: Adaptive block-based change-point detection for sparse spatially clustered data

Presenter: Lynna Chu, Iowa State University, United States

A non-parametric change-point detection approach is presented for detecting potentially sparse changes in a time series of high-dimensional
observations or non-Euclidean data objects. A change in distribution is targeted over time that occurs in a smaller (unknown) subset of dimensions,
where the dimensions may be spatially correlated. The motivation is the remote sensing application, where changes occur in small, spatially
clustered regions over time. An adaptive block-based change-point detection approach is proposed that allows for complex spatial dependencies
across dimensions and leverages these dependencies to boost detection power and estimation accuracy. It is demonstrated via simulation studies that
the approach has superior performance in detecting sparse changes for datasets with spatial or local group structures. An application of detecting
changes at the Natanz Nuclear facility in Iran using remote sensing images is carefully explored.

E0740: Asymptotic theory in spatiotemporal unstable autoregression

Presenter: Zudi Lu, City University of Hong Kong, China

Co-authors: Zhishui Hu, Hanying Liang, Zudi Lu, Qiying Wang

The issue of estimation and unit root test has been essential and critical for the analysis of time series, but it remains less addressed for spatial
time series data. The estimation and unit root test are first extended from a time series to spatiotemporal unstable AR(1) model. A local location
coefficient fitting is proposed to overcome the location-wide heteroscedasticity, and the estimation procedure and unit root test are developed with
the asymptotic properties established. Further extension to the spatiotemporal AR(p) model with unit root test is developed. The theory and method
can be seen as an extension of the popular augmented Dickey-Fuller (ADF) test in time series analysis to the spatiotemporal data setting. Both
asymptotic theory and simulations clearly demonstrate that the spatiotemporal estimation and unit root test are more efficient and reliable than the
time series only based estimation procedure and traditional unit root test.

E0518: Change-point tests in locally stationary time series via sparse subsampling and pooling

Presenter:  Kin Wai Chan, The Chinese University of Hong Kong, Hong Kong

Co-authors: Cheuk Hin Cheng

Standard cumulative sum (CUSUM)-type tests for detecting mean change points are biased when the stationarity assumption does not hold. By
considering locally stationary time series with, for example, complex time-varying variance-covariance structures, an intuitive sparse-CUSUM
process is proposed as a general principle for handling time-dependent autocovariance structures. It allows the automatic construction of various
types of pivotal CUSUM-type tests that do not require change-point-sensitive bootstrapping or computationally intensive simulation. Testing and
estimating multiple change points in mean and general parameters are investigated both theoretically and empirically. The simulation shows a
significant improvement in power and size accuracy, even under complicated non-stationary time series. The method is applied to an environmental
time series for illustration.
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EO143 Room 604 FACTOR MODELS IN ECONOMETRICS/FINANCIAL ECONOMETRICS (VIRTUAL) Chair: Sung Hoon Choi

E0744: Large volatility matrix prediction using tensor factor structure

Presenter:  Sung Hoon Choi, University of Connecticut, United States

Co-authors: Donggyu Kim

Several approaches for predicting large volatility matrices have been developed based on high-dimensional factor-based It processes. These methods
often impose restrictions to reduce the model complexity, such as constant eigenvectors or factor loadings over time. However, several studies
indicate that eigenvector processes are also time-varying. To address this feature, the factor structure is generalized by representing the integrated
volatility matrix process as a cubic (order-3 tensor) form, which is decomposed into low-rank tensor and idiosyncratic tensor components. To
predict conditional expected large volatility matrices, the projected tensor principal orthogonal component thresholding (PT-POET) procedure is
proposed, and its asymptotic properties are established. The advantages of PT-POET are validated through a simulation study and demonstrated in
an application to minimum variance portfolio allocation using high-frequency trading data.

E0743: CSD-robust bootstrap prediction intervals for factor-augmented regression

Presenter:  Feifan Wang, University of Connecticut, United States

Co-authors: Jungbin Hwang

A bootstrap method is developed that accounts for cross-sectional dependence in the idiosyncratic errors and constructs robust prediction intervals
for factor-augmented regression models. Factor-augmented regression models are widely used in macroeconomic and financial forecasting and
rely on latent factors extracted from large panel datasets. Standard asymptotic methods often ignore the asymptotic or finite-sample bias in such
models and rely on restrictive Gaussian assumptions. Existing bootstrap approaches typically assume independence across cross-sectional units or
focus only on inference for regression coefficients rather than constructing prediction intervals. The proposed method employs a hard-thresholding
estimator of the idiosyncratic error covariance matrix to generate bootstrap samples that preserve cross-sectional dependence. It enables valid
prediction intervals for both the future target value and its conditional mean without requiring normality of the regression errors. Simulation results
show that the method improves coverage accuracy under dependence structure and various sample sizes. Theoretical justification is provided for
the consistency of the intervals. The proposed approach will be illustrated through empirical examples in financial forecasting contexts.

E0865: Re-examining the relation between equity beta and financial leverage

Presenter: Chuantai Ju, Rutgers University, United States

The purpose is to investigate the relationship between financial leverage and the required return on equity, focusing on both reduced-form and
structural beta-leverage specifications. Using high-frequency return data for S&P 500 stocks between 2007 and 2017, stock beta is estimated via
Fama-French factor models, and financial leverage is defined as the ratio of book debt to market equity. In the reduced form, Fama-MacBeth
regressions reveal a positive and statistically significant beta-leverage relation in over 74% of months. To further examine structural validity, a

time-series approach is employed to test whether the model-implied unlevered beta B3, aligns with the empirically estimated ﬁu. The structural
model incorporates the tax shield and bond risk, decomposing equity beta into operating risk and financial risk components. This framework allows
the assessment of whether the Hamada model overstates the penalty of leverage. The results highlight the importance of model assumptions and
offer updated insights on the role of leverage in pricing equity risk using recent high-frequency data.

E0894: Entrywise error analysis and uncertainty quantification in heterogeneous preference learning from revealed choices

Presenter: Hyukjun Kwon, Princeton University, United States

Co-authors: Jianqing Fan, Xiaonan Zhu

The purpose is to study human preference learning based on partially revealed item comparisons. The problem is formulated as a generalized
Bradley-Terry-Luce (BTL) ranking model that accounts for heterogeneous user preferences. Specifically, it is assumed that each user is associated
with a nonparametric preference function, and each item is characterized by a low-dimensional latent feature vector; the interaction between
them defines the underlying score matrix. Through regularization, the score matrix is collaboratively learned, and entrywise error control is
established, representing a novel contribution to the heterogeneous preference learning literature. Notably, the analysis hinges on the innovative
reparameterization of the regularized problem, which allows for leveraging a nonconvex surrogate problem for analyzing the original regularized
formulation. This technique is based on sieve approximation and can be extended to a broader class of binary response models where a smooth link
function is adopted. In addition, by applying a single step of the Newton-Raphson method, the regularized estimator is debiased, and uncertainty
quantification is established for item scores and rankings, both for the aggregated and individual preferences. Extensive simulation results from
synthetic and real datasets corroborate the theoretical findings.

EO148 Room 606 CAUSALITY, HIGH-DIMENSIONS AND COMPLEX FREQUENCY IN TIME SERIES Chair: Hernando Ombao

E0658: Cyclic causality: Unraveling nonlinear interactions in brain time series data

Presenter: Moo K Chung, University of Wisconsin-Madison, United States

Co-authors: Hernando Ombao

A novel framework is proposed for detecting and quantifying cyclic causality in brain time series data using the Hodge decomposition, with the
aim of uncovering nonlinear and higher-order interactions often missed by conventional linear models such as Granger causality. Traditional
causal models assume acyclic dependencies, making them inadequate for modeling the recurrent, feedback-driven dynamics commonly found in
resting-state functional human brain networks. The approach represents time-varying brain connectivity as functions over simplicial complexes and
leverages the Hodge Laplacian to extract topological structures, particularly 1-cycles, that reflect causal loops in the network. Persistent homology
is used to assess the stability of these features across time and subjects. Spectral Hodge expansions are further introduced to construct topological
time-frequency representations, or topological spectrograms, allowing for fine-grained dynamic analysis.

E1107: Some contributions to harmonizable time series analysis

Presenter: Jean-Marc Freyermuth, Aix-Marseille University, France

Co-authors: Anna Dudek, Dominique Dehay

Harmonizable time series are natural extensions of stationary time series with a spectral decomposition whose components are correlated. Thus, the
covariance function of a harmonizable time series is bivariate and admits a two-dimensional Fourier decomposition (Loeve spectrum). They form
a broad class of nonstationary processes that has been a subject of investigation for a long time. The purpose is to introduce a parametric form for
these harmonizable processes, namely Harmonizable Vector AutoRegressive and Moving Average models (HVARMA). A method is then provided
to generate finite time sample realizations of HVARMA with known Loeve spectrum, and finally, a first approach to the parameter estimation
problem is discussed.
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E1117: Low-rank and sparse decomposition on graphs with non-convex smoothness regularization

Presenter: Chee-Ming Ting, Monash University, Malaysia, Malaysia

Co-authors: Hernando Ombao, Fuad Noman

The challenge of recovering graph-structured signals from noisy and corrupted measurements, where the signals exhibit a piecewise smooth
structure with varying levels of smoothness across different node clusters. A robust signal recovery method based on low-rank plus sparse (L+S)
decomposition with non-convex smoothness regularization is proposed. In this model, the observed measurements are decomposed into a sum
of correlated graph signals (approximately low-rank), sparse outliers, and small noise. Low-rank and sparse components are induced via nuclear
norm and L1 norm minimization, respectively. Additionally, a fusion penalty that promotes smoothness is incorporated by penalizing differences in
signals between connected nodes. Joint use of low-rank and smoothness regularization effectively captures both global and local smooth structures
of the graph signal. A family of non-convex smoothness regularizers is employed, including the smoothly clipped absolute deviation (SCAD) and
minimax concave penalty (MCP). To solve the resulting optimization problem, an efficient accelerated proximal gradient algorithm is developed.
Simulations demonstrate the superior recovery performance of the method compared to existing graph signal recovery techniques and convex
smoothness regularizers. Applied to naturalistic fMRI data, the approach reveals consistent brain connectivity profiles within groups of subjects
sharing similar traits and behavior in a population graph.

E1267: Lead-lag associations in time series: Frequency-specific investigations

Presenter: Hernando Ombao, KAUST, Saudi Arabia

Co-authors: Paolo Victor Redondo, Sipan Aslan

One of the most important facets of time series analysis is the lead-lag dependence structure between components of a system. In brain signals
analysis, it is of prime interest to identify how an oscillatory activity (at a particular frequency band) in one channel is associated with an excitation
or inhibition at another channel. However, such a lead-lag dependence structure may exhibit some variation across frequency bands. That is, one
channel could lead at low frequency but could lag with respect to high frequency. We will explore such behavior through empirical investigations
and propose a statistical framework under which we can conduct formal inference on the frequency-specific lead-lag associations between channels
(or components) in multivariate time series.

EO028 Room 817 EMERGING METHODS IN CAUSAL INFERENCE FOR REAL-WORLD DATA CHALLENGES Chair: Liangyuan Hu

E0255: Conditional generative adversarial networks for individualized causal mediation analysis

Presenter: Xinyuan Song, Chinese University of Hong Kong, Hong Kong

Most classical methods popular in causal mediation analysis can only estimate the average causal effects and are difficult to apply to precision
medicine. Although identifying heterogeneous causal effects has received some attention, the causal effects are explored using assumptive para-
metric models with limited model flexibility and analytic power. Recently, machine learning has become a major tool for accurately estimating
individualized causal effects, thanks to its flexibility in model forms and efficiency in capturing complex nonlinear relationships. A novel method,
conditional generative adversarial network (CGAN), is proposed for individualized causal mediation analysis (CGAN-ICMA) to infer individual-
ized causal effects based on the CGAN framework. Simulation studies show that CGANICMA outperforms five other state-of-the-art methods,
including linear regression, k-nearest neighbor, support vector machine regression, decision tree, and random forest regression. The proposed
model is then applied to a study on the Alzheimer’s Disease Neuroimaging Initiative dataset. The application further demonstrates the utility of the
proposed method in estimating the individualized causal effects of the APOE-"4 alleles on cognitive impairment directly or through mediators.

E0523: Sensitivity analysis for causal estimation with time-varying unmeasured confounding

Presenter: Kuan Liu, University of Toronto, Canada

Co-authors: Yushu Zou, Liangyuan Hu

Causal inference relies on the untestable assumption of no unmeasured confounding to ensure the causal parameter of interest is identifiable.
Sensitivity analysis quantifies unmeasured confounding’s impact on causal estimates. Among sensitivity analysis methods proposed in the literature,
the latent confounder approach is favored for its intuitive interpretation via the use of bias parameters to specify the relationship between the
observed and unobserved variables, and the sensitivity function approach directly characterizes the net causal effect of the unmeasured confounding
without explicitly introducing latent variables to the causal models. These two sensitivity analysis approaches are developed and extended, namely
the Bayesian sensitivity analysis with latent confounding variables and the frequentist sensitivity function approach from a prior study, for the
estimation of time-varying treatment effects with longitudinal observational data subjected to time-varying unmeasured confounding and time-
varying impact of the unmeasured confounding. The performance of these methods is investigated in a series of simulation studies and is applied
to multi-center pediatric disease registry data to provide practical guidance on implementation.

E0661: Assessing the benefits and burdens of preventive interventions with semi-competing risks data

Presenter: Yi Xiong, University at Buffalo, United States

Co-authors: Kwun Chuen Gary Chan, Malka Gorfine, Li Hsu

Cancer screening has been widely recognized as an effective strategy for preventing the disease. Despite its effectiveness, determining when to start
screening is complicated because starting too early increases the number of screenings over a lifetime and thus costs, but starting too late may cause
cancer that could have been prevented. Therefore, to make an informed recommendation on the age to start screening, it is necessary to conduct
a cost-effectiveness analysis to assess the gain in life years relative to the cost of screenings. As more large-scale observational studies become
accessible, there is growing interest in evaluating cost-effectiveness based on empirical evidence. A unified measure is provided for evaluating cost-
effectiveness and causal analysis for the continuous intervention of screening initiation age under the multi-state modeling with semi-competing
risks, which allows gaining insights on benefit and cost at each stage of cancer progression. The method is justified theoretically and numerically
using both simulation and the CRC data from the Women’s Health Initiative observational study. The analysis reveals that initiating screening at
the age of 50 years yields the highest quality-adjusted life years with an acceptable incremental cost-effectiveness ratio compared to no screening,
providing real-world evidence in support of screening recommendations for colorectal cancer.

E0911: Bayesian methods for estimating optimal treatment strategies from real-world data

Presenter:  Jason Roy, Rutgers University, United States

In many clinical studies, interest is in learning about the best treatment strategies for individual patients. The optimal treatment strategy might
be a function of history data, including how effective previous treatments have been. Challenges in learning about treatment strategies from
real-world data include the possibility that waiting times between treatments are informative, that not all variables are measured at all times, and
that there might be a large number of confounders to control for. To address these issues, an approach for modeling repeated measures data is
developed in continuous time while allowing for informative observation times and missing data. Several Bayesian nonparametric models are
used to avoid making strong parametric assumptions. G-computation was used to obtain posterior distributions for the effectiveness of different
treatment strategies. The methods were applied to a study of pediatric acute myeloid leukemia.
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EO062 Room 701 NETWORK ANALYSIS AND ADVANCED METHODS IN BIOMEDICAL APPLICATIONS Chair: Yunpeng Zhao

E0671: A dynamic network autoregressive model for time-varying network-link data

Presenter:  Jingnan Zhang, University of Science and Technology of China, China

Network-linked data, where different units are linked through a network, has been extensively studied in the literature. However, its extension,
specifically time-varying network-link data, has received less investigation. Existing methods for time-varying network-link data only assume
that units’ attributes change over time, neglecting network evolution. To address this gap, a dynamic network autoregressive model is proposed
for time-varying network-link data, where both units’ attributes and networks are allowed to vary over time. A tensor decomposition method
is employed to provide low-dimensional embedding vectors, which are further used to reformulate the traditional network autoregressive model.
Interestingly, node-embedding vectors are concentrated around some group centers but are not exactly the same within some groups. Meanwhile,
both within-group and global homogeneities are considered for the effect of covariate vectors. To tackle the resultant optimization task, the power
update algorithm and an efficient alternative updating algorithm are developed. Furthermore, the asymptotic consistencies of the proposed method
are established, irrespective of the presence of the global effect of the covariate vector. These consistencies are demonstrated by extensive simulated
examples and a real example of time-varying network-linked fund data.

E0634: Community detection using variational EM approaches

Presenter: Yunpeng Zhao, Colorado State University, United States

Co-authors: Qing Pan, Ning Hao, Xiang Li

Community detection involves clustering objects based on their pairwise relationships. Two problems are addressed in community detection:
Clustering in bipartite graphs and the heterogeneous block covariance model (HBCM) for weighted graphs. In both scenarios, the standard
expectation-maximization algorithm is computationally intractable, as the e-step requires summing over an exponentially large number of terms.
To address this, an efficient variational EM algorithm is developed to estimate group membership. The methods are applied to a single-cell RNA-seq
dataset from a mouse embryo and a movie ratings dataset.

E0904: Heterogeneous treatment and spillover effects under network interference

Presenter:  Zhibing He, Yale University, United States

Co-authors: Laura Forastiere

Behavioral health interventions, such as trainings, are implemented in settings where individuals are interconnected, and the intervention assigned
to some individuals may also affect others within their network. Evaluating such interventions requires assessing both the effect of the intervention
on those who receive it and the spillover effect on those connected to the treated individuals. With behavioral interventions, spillover effects can
be heterogeneous in that certain individuals, due to their social connectedness and individual characteristics, are more likely to respond to the
intervention and influence their peers’ behaviors. Targeting these individuals can improve the effectiveness of interventions in the population. The
focus is on an egocentric network-based randomized trial (ENRT) design, where a set of index participants is recruited and randomly assigned to
the treatment group, while concurrently collecting outcome data on their nominated network members, who remain untreated. A testing method,
multiple comparison with best (MCB), is developed to identify subgroups of index participants who receive the intervention and exhibit the largest
spillover effect on their network members. The proposed methods are demonstrated in a study on a network-based peer HIV prevention education
program, providing insights into strategies for selecting peer educators in peer education interventions.

E1071: Informed presence in electronic health record data: Illustrating bias reduction approaches in longitudinal analyses

Presenter: Yun Li, University of Pennsylvania, United States

Electronic health record (EHR) systems capture patient information inconsistently across the lifespan, with patients generally contributing more
data when they are sick than when they are healthy. This creates systematic differences in "informed presence" between captured and non-captured
data, potentially biasing estimates of association. There is growing interest in analytic approaches accounting for informed presence, but practical
approaches for conceptualizing, identifying, and accounting for informed presence in applied EHR-based research have limited attention. For
population-level associations in longitudinal settings, a collider-bias framework is used for understanding informed presence bias, and approaches
to bias reduction are demonstrated under informed presence. To illustrate, associations are investigated between steroids and cytomegalovirus
viremia among pediatric solid organ transplant patients (N = 271) in a recurrent outcomes analysis. Evidence of informed presence is identified.
Incidence rate ratios dropped from 1.83 (95% CI 1.02, 3.28) in a naive analysis to 1.37 (0.73, 2.57) when accounting for informed presence using
inverse intensity weighting. Bootstrapped inverse intensity weighting and multiple outputation resulted in similar estimates of 1.37 (0.71, 2.27)
and 1.40 (0.73, 2.68), respectively. When conducting longitudinal analyses with irregularly measured EHR data, it is recommended to account for
outcome dependence in statistical analysis.

EO027 Room 702 ADVANCES IN STATISTICAL METHODS FOR COMPLEX DATA CONTEXTS Chair: Lu Yang

E0562: A copula model for marked point process with a terminal event: An application in dynamic prediction of insurance claims
Presenter: Lu Yang, University of Minnesota, United States

Co-authors: Peng Shi, Shimeng Huang

Accurate prediction of an insurer’s outstanding liabilities is crucial for maintaining the financial health of the insurance sector. The aim is to
develop a statistical model for insurers to dynamically forecast unpaid losses by leveraging the granular transaction data on individual claims. The
liability cash flow from a single insurance claim is determined by an event process that describes the recurrences of payments, a payment process
that generates a sequence of payment amounts, and a settlement process that terminates both the event and payment processes. More importantly,
the three components are dependent on one another, which enables the dynamic prediction of an insurer’s outstanding liability. A copula-based
point process framework is introduced to model the recurrent events of payment transactions from an insurance claim, where the longitudinal
payment amounts and the time-to-settlement outcome are formulated as the marks and the terminal event of the counting process, respectively.
The dependencies among the three components are characterized using the method of pair copula constructions. A stage-wise strategy is further
developed for parameter estimation, and its desirable properties are illustrated with numerical experiments.

E0624: Uniform inference near the boundary, with mixed models examples

Presenter: Karl Oskar Ekvall, University of Florida, United States

The focus is on new advances and open problems in the theory and methods for uniform inference on parameters near the boundary of the
parameter set. The general theory is motivated and illustrated using linear mixed models examples. For example, recent results show that score-
based confidence regions can have asymptotically correct uniform coverage probability, while uniform inference based on Wald and likelihood ratio
statistics is more difficult and, in some cases, impossible. Connections between boundary problems and settings are also outlined with singular
Fisher information.
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E0630: Full house modeling: Rethinking fairness, extremes, and historical comparison in statistics

Presenter: Daniel Eck, University of Illinois, United States

Full house modeling (FHM) is a new statistical framework that addresses an age-old problem: how to fairly compare individuals across contexts that
differ in size, structure, and opportunity. Originally developed to evaluate Major League Baseball players across eras, FHM has since evolved into
a broader modeling paradigm with applications ranging from historical impact rankings to novel measures of extremity and fairness. A conceptual
overview of full-house modeling is provided, with a particular emphasis on recent developments. It discusses how FHM enables context-adjusted
rankings of historical figures and introduces paradox probabilities as a principled, distribution-free tool for quantifying the likelihood of mismatches
between latent aptitude and observed achievement. A recursive extension of the model is also highlighted and, time permitting, share insights from
an application to MLB batting averages before and after recent rule changes.

E0833: Nonparametric tests of treatment effect homogeneity for policy-makers

Presenter: Aaron Hudson, Fred Hutchinson Cancer Center, United States

Co-authors: Oliver Dukes, Mats Stensrud, Riccardo Brioschi

The focus is on nonparametric estimation of conditional treatment effects, but inference has remained relatively unexplored. A class of nonpara-
metric tests are proposed for both quantitative and qualitative treatment effect heterogeneity. The tests can incorporate a variety of structured
assumptions on the conditional average treatment effect, allow for both continuous and discrete covariates, and do not require sample splitting.
Furthermore, it is shown how the tests are tailored to detect alternatives where the population impact of adopting a personalized decision rule differs
from using a rule that discards covariates. The proposal is thus relevant for guiding treatment policies. The utility of the proposal is borne out in
simulation studies and a re-analysis of an AIDS clinical trial.

EO178 Room 703 DATA SCIENCE IN TECH Chair: Lihua Lei

E0633: Network experimentation at Meta

Presenter: Liang Shi, Meta, United States

Randomized experiments, or A/B tests, are nowadays common practices in tech companies such as Meta and Netflix to measure the causal effects
of product changes. One big challenge that experimenters often face is the presence of network effects, which violates one of the common
assumptions employed in analyzing these experiments, the stable unit treatment value assumption (SUTVA), i.e., an experimental unit’s response
to an intervention only depends on its own treatment status. Some common frameworks are presented that are deployed at Meta to tackle this
challenge from both experiment design and analysis perspectives, and share some practical advice when applying these frameworks in real-world
use cases.

E0545: Adaptive experimentation in paid marketing

Presenter: Tilman Drerup, Instacart, United States

E-commerce companies spend vast sums to acquire customers through paid marketing. The effective deployment of the associated marketing bud-
gets requires an understanding of the efficiency of different marketing channels, creating an inherent trade-off between exploitation and exploration.
Adaptive methods enable companies to efficiently navigate this trade-off, balancing optimization and learning.

E1278: Learning and optimizing across large-scale experimentation programs

Presenter:  Simon Ejdemyr, Netflix, United States

Firms with mature A/B testing infrastructure run thousands of randomized experiments annually. Leveraging such data requires statistical methods
that enable learning across weak, heterogeneous treatment effects. Several recent advances are presented. First, a Bayesian hierarchical model
estimates cumulative returns from related experiments, supporting strategic inference about innovation programs. Second, experimentation is
reframed as an optimization problem: using dynamic programming to tune decision rules — such as p-value thresholds — improves decision quality
across test portfolios. Third, decision rules are evaluated via a cross-validation estimator of cumulative returns that corrects for noise-induced bias
in plug-in estimates. Finally, meta-analysis techniques inspired by weak instruments — such as LIML and JIVE — enable construction of proxy
metrics, which play a central role in optimizing returns when primary outcomes are noisy or delayed. Applied to historical experiments, these
methods yield more reliable estimates of program value, improved decision strategies, and better long-term outcome targeting under uncertainty.
Together, they demonstrate how econometric tools can support principled decision making in complex experimentation ecosystems.

E0544: Design-robust two-way-fixed-effects regression for panel data

Presenter: Xiaoman Luo, Instacart, United States

A new estimator is proposed for the average causal effects of a binary treatment with panel data in settings with general treatment patterns.
The approach augments the popular two-way-fixed-effects specification with unit-specific weights that arise from a model for the assignment
mechanism. It is shown how to construct these weights in various settings, including the staggered adoption setting, where units opt into the
treatment sequentially but permanently. The resulting estimator converges to an average (over units and time) treatment effect under the correct
specification of the assignment model, even if the fixed effect model is misspecified. It is shown that the estimator is more robust than the
conventional two-way estimator: It remains consistent if either the assignment mechanism or the two-way regression model is correctly specified.
In addition, the proposed estimator performs better than the two-way-fixed-effect estimator if the outcome model and assignment mechanism are
locally misspecified. This strong robustness property underlines and quantifies the benefits of modeling the assignment process and motivates using
the estimator in practice. An extension of the estimator to handle dynamic treatment effects is also discussed.

EO060 Room 704 MIXTURE OF EXPERTS IN COMPLEX AND LARGE-SCALE STATISTICAL ML MODELS Chair: Nhat Pham Minh Ho

E0307: Revisiting parameter estimation and model selection in Gaussian mixtures of experts

Presenter: Trung Tin Nguyen, Queensland University of Technology, Australia

Parameter estimation and model selection in mixtures of experts remain long-standing challenges in machine learning and statistics. These chal-
lenges arise primarily from the inclusion of covariates in gating functions and expert networks, leading to intrinsic interactions governed by partial
differential equations with respect to model parameters. To address these issues, novel Voronoi loss functions are introduced that effectively cap-
ture the heterogeneity in parameter estimation rates. Additionally, a general framework is proposed for model selection in Gaussian mixture of
experts models, either by leveraging Bayesian nonparametric methods to eliminate the need to predefine the number of experts or by employing
a dendrogram-based approach on mixing measures to mitigate sensitivity to hyperparameter selection. Experimental results on simulated data
validate the effectiveness of our approach, demonstrating its ability to empirically support theoretical findings, accurately estimate the regression
function, and recover the true number of experts.
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E0639: Guiding mixture-of-experts in multimodal learning: Temporal dynamics and robust fusion

Presenter:  Xing Han, Johns Hopkins University, United States

Mixture-of-experts (MoE) offers a promising approach for scaling multimodal models and addressing the complexities inherent in integrating
diverse data types, such as text, images, audio, and time series. Standard MoE approaches often rely on token-centric routing that may not
fully capture the intricate, dynamic relationships between modalities. Novel MoE frameworks are emerging to tackle these challenges. One
approach, FuseMoE, focuses on "FlexiModal" data, characterized by numerous modalities with potential missingness and temporal irregularity. It
employs sparsely gated MoE layers with modality-specific experts and routing mechanisms, including a unique Laplace gating function shown to
improve convergence and performance, particularly with heterogeneous or missing inputs. Another enhanced approach explicitly models temporal
multimodal interactions: Redundancy, uniqueness, and synergy (RUS). This architecture guides expert selection and fusion strategies based on
dynamically calculated temporal RUS values. Experts are specialized not just by modality but by interaction type. Both strategies demonstrate
the potential of tailoring MoE routing and expert design to the specific challenges of multimodal data, moving beyond simple concatenation or
token-level gating to achieve more robust, scalable, and nuanced fusion.

E0753: Mixture of experts models for statistical learning in the ocean

Presenter:  Jacob Bien, University of Southern California, United States

Co-authors: Sangwon Hyun, Oh-Ran Kwon, Francois Ribalet, Mattias Cape

The mixture of experts (MoE) model provides a flexible framework for modeling complex phenomena. Two case studies are described in which data
collected by oceanographers can be conveniently modeled as an MoE. Case 1: Although microscopic, phytoplankton in the ocean are extremely
important to all of life and are together responsible for as much photosynthesis as all plants on land combined. Oceanographers measure the
distribution of different types of phytoplankton through flow cytometry conducted onboard a moving ship. A novel sparse multivariate MoE model
is presented to predict the time-varying phytoplankton subtypes based on environmental covariates. In this application, each expert corresponds to
a distinct subtype of phytoplankton, and the gating function captures the relative abundances of the different subtypes. Case 2: Direct measurement
of chlorophyll concentration by oceanographers is time-intensive, and therefore, oceanographers rely on satellite data, which is abundant, global,
and up-to-date. Algorithms estimate chlorophyll concentration based on satellite-measured ocean color. It is shown that a state-of-the-art algorithm
used for this prediction task can be interpreted as an MoE model. Interestingly, the learning approach is semi-supervised, leveraging the large
amount of satellite data available. A variety of MoE models are explored in the context of this important prediction problem.

E0796: Regularization in mixture-of-experts in ultra-high dimensional feature spaces

Presenter:  Abbas Khalili, McGill University, Canada

Mixture-of-experts (MoE) provides a flexible statistical model to capture unobserved heterogeneity in data. In modern applications of MoEs, the
dimension of the feature space is large compared to a typical sample size of a training dataset, and hence, statistical inference becomes intrinsically
challenging. Penalized likelihood estimation and feature selection methods are proposed and studied in ultrahigh-dimensional spaces for sparse
MoEs, where the experts belong to generalized linear regression models (GLM). These models are referred to as sparse MoE-GLM. Under general
conditions, consistency is established in the estimation and feature selection for the proposed methods. The empirical performance of the methods
is assessed through extensive simulations, and their application is illustrated in a real data analysis. The work offers a comprehensive and detailed
analysis of regularization methods for sparse MoE-GLM models in an ultrahigh-dimensional setting.

EO125 Room 705 STATISTICAL INFERENCE WITH INTEGRATED AND COMPLEX DATA SOURCES Chair: Fan Li

E0447: Robust integration of external data in randomized trials

Presenter:  Guanbo Wang, Harvard University, United States

Randomized trials have low efficiency in estimating the average treatment effect when their sample sizes are limited. One approach to improving
efficiency is incorporating external data, such as data from other trials or trial emulation, into the estimation process. When the external data
are compatible with the trial data and the nuisance models are correctly specified, their integration can yield consistent estimates and enhance
efficiency. However, they are usually incompatible in practice. A consistent and asymptotically normal estimator is developed that can leverage
external data even if the data are incompatible and nuisance estimates via non-parametric models do not converge to their true values. More
importantly, the efficiency of the estimator is no lower than that of the estimator that uses the trial data only. Therefore, investigators can use
external data to improve the trial’s efficiency without concern for bias. The finite-sample efficiency gains of the method are demonstrated through
small sample-sized simulation studies, and the methods are illustrated using data from two trials of paliperidone extended-release for schizophrenia.

E0460: What’s the weight: Estimating controlled outcome differences in complex surveys for health disparities research

Presenter: Stephen Salerno, Fred Hutchinson Cancer Center, United States

Co-authors: Emily Roberts, Belinda Needham, Tyler McCormick, Fan Li, Bhramar Mukherjee, Xu Shi

The motivation is the problem of estimating racial disparities in health outcomes, specifically the average controlled difference (ACD) in telomere
length between Black and White individuals, using data from the National Health and Nutrition Examination Survey (NHANES). To do so, a
propensity is built for race to properly adjust for other social determinants while characterizing the controlled effect of race on telomere length.
Propensity score methods are employed with observational data as a tool to achieve covariate balance, but how to implement them in complex
surveys is less studied - when the survey weights depend on the group variable under comparison (as the NHANES sampling scheme depends on
self-reported race). Identification formulas are proposed to properly estimate the ACD in outcomes between Black and White individuals, with
appropriate weighting for both covariate imbalance across the two racial groups and generalizability. Via extensive simulation, it is shown that
the proposed methods outperform traditional analytic approaches in terms of bias, mean squared error, and coverage for our setting of interest. In
used data, it is found that racial differences in telomere length between Black and White individuals attenuate after accounting for confounding
by socioeconomic factors and utilizing appropriate propensity score and survey weighting techniques. Software to implement these methods and
reproduce the results are found in the R package svycdiff.

E0533: Moving toward best practice when using propensity score weighting in survey observational studies

Presenter: Guangyu Tong, Yale University, United States

Propensity score weighting is a common method for estimating treatment effects with survey data. The method is applied to minimize confounding
using measured covariates that are often different between individuals in treatment and control. However, existing literature does not reach a
consensus on the optimal use of survey weights for population-level inference in propensity score weighting analysis. Under the balancing weights
framework, a unified solution is provided to incorporate survey weights in both the propensity score estimation and the outcome regression model.
Estimators are derived for different target populations, including combined, treated, controlled, and overlap populations. A unified expression of
the sandwich variance estimator is provided, and it is demonstrated that the survey-weighted estimator is asymptotically normal, as established
through the theory of M-estimators. Through an extensive series of simulation studies, the performance of the derived estimators is examined,
and the results are compared with those of alternative methods. Two case studies are also carried out to illustrate the application of different
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propensity score weighting methods with complex survey data. The discussion is concluded with the findings, and practical guidelines are provided
for propensity score weighting analysis of observational data from complex surveys.

E0538: A capture-recapture approach to facilitate causal inference for a trial-eligible observational cohort

Presenter:  Lin Ge, Indiana University Bloomington, United States

Recently proposed design-based capture-recapture (CRC) methods are extended for prevalence estimation among registry participants in order
to enable causal inference among a trial-eligible target population. The design for CRC analysis integrates an observational study cohort with a
randomized trial involving a small representative study sample and enhances the generalizability and transportability of the findings. It is shown
that a novel CRC-type estimator derived via multinomial distribution-based maximum likelihood exploits the design to deliver benefits in terms
of validity and efficiency for comparing the effects of two treatments on a binary outcome. The design also unlocks a direct standardization-type
estimator that allows efficient estimation of general means (e.g., for continuous outcomes such as biomarker levels) under a specific treatment.
This provides an avenue to compare treatment effects within the target population in a more comprehensive manner. Simulations demonstrate the
validity and efficiency of the proposed estimators under the CRC design. Finally, an illustrative data application is presented, comparing anti-s
antibody seropositive response rates for two major Covid-19 vaccines using an observational cohort from Tunisia.

EO042 Room 708 STATISTICAL NETWORK ANALYSIS Chair: Yuan Zhang

E0221: Spectral embeddings of correlation networks

Presenter: Keith Levin, University of Wisconsin, United States

In many applications, weighted networks are constructed based on time series data. Most typically, a time series is associated with each vertex, and
edge weights are given by the correlations between time series. The result is a network with a dependency structure among the edges that violates
the assumptions of most common network models. Nonetheless, it is common to apply network embedding methods to networks built from
correlations. It is shown that this violation of assumptions is not critical. A setup in which a collection of time series signals are observed subject
to noise is considered, and a network is constructed based on correlations between the noisy series. It is proven that, under suitable conditions,
applying the adjacency spectral embedding to the network of correlations recovers a population embedding of the true time series. Additionally, it
is shown that the resulting embedding encodes (up to orthogonal rotation) the Fourier coefficients of the true time series. This appears to be folklore
among the signal processing community in the context of principle component analysis, but it is, to the best of knowledge, new to the networks’
literature.

E0752: Simultaneous estimation of connectivity and dimensionality in samples of networks

Presenter:  Joshua Cape, University of Wisconsin, Madison, United States

Co-authors: Wenlong Jiang, Christopher McKennan, Jesus Arroyo

A method is proposed to simultaneously estimate a latent connectivity matrix and its embedding dimensionality (rank) after first pre-estimating
the number of communities and node cluster memberships. The method is formulated as a convex optimization problem and solved using an
alternating direction method of multipliers algorithm. Estimation error bounds are established under the Frobenius norm and nuclear norm for
settings in which observable networks have block model structure. Numerical studies empirically demonstrate the accuracy of the method even
when node block memberships are imperfectly recovered. When exact membership recovery is possible and dimensionality is much smaller than
the number of communities, the method outperforms averaging-based methods for estimating connectivity and dimensionality. Analysis of a
primate brain dataset demonstrates that posited connectivity is not necessarily full rank in practice, illustrating the need for a flexible methodology.

E0914: Variational inference: Posterior threshold improves network clustering accuracy in sparse regimes

Presenter: Can Minh Le, University of California, Davis, United States

Variational inference has been widely used in machine learning literature to fit various Bayesian models. In network analysis, this method has been
successfully applied to solve community detection problems. Although these results are promising, their theoretical support is only for relatively
dense networks, an assumption that may not hold for real networks. In addition, it has been shown recently that the variational loss surface has
many saddle points, which may severely affect its performance, especially when applied to sparse networks. The aim is to propose a simple way
to improve the variational inference method by hard thresholding the posterior of the community assignment after each iteration. Using a random
initialization that correlates with the true community assignment, it is shown that the proposed method converges and can accurately recover the
true community labels, even when the average node degree of the network is bounded. An extensive numerical study further confirms the advantage
of the proposed method over the classical variational inference and other state-of-the-art algorithms.

E1239: Releasing network data with node differential privacy

Presenter:  Tianxi Li, University of Minnesota, United States

Differential privacy is a well-established framework for safeguarding sensitive information in data. While extensively applied across various
domains, its application to network data, particularly at the node level, remains underexplored. Existing methods for node-level privacy either
focus exclusively on query-based approaches, which restrict output to pre-specified network statistics, or fail to preserve key structural properties
of the network. The purpose is to present, to the best of knowledge, the first mechanism capable of releasing an entire network structure while
satisfying node-level differential privacy. Within the broad class of latent space models, it is demonstrated that the released network asymptotically
follows the same distribution as the original network and preserves global network moments. The effectiveness of the approach is evaluated through
extensive experiments on both synthetic and real-world datasets.

E0031 Room 709 STATISTICS AND PHARMACOMETRICS IN ONCOLOGY DRUG DEVELOPMENT (VIRTUAL) Chair: Yisheng Li

E0390: PKBOIN-12: Integrating pharmacokinetics into Bayesian dose-finding for oncology drug development

Presenter:  Jieqi Tu, University of Illinois Chicago, United States

Co-authors: Hao Sun

In oncology drug development, early-phase trials are increasingly focused on identifying the optimal biological dose (OBD) rather than the max-
imum tolerated dose (MTD). This shift is driven by the need to balance efficacy and safety and maximize the risk-benefit trade-off, especially
for therapies with non-monotonic dose-response relationships, such as immunotherapies and targeted therapies. These trials often collect multiple
pharmacokinetics (PK) outcomes to assess drug exposure, which has shown correlations with toxicity and efficacy outcomes but has not been
utilized in the current dose-finding designs for OBD selection. Moreover, PK outcomes are usually available sooner than toxicity and efficacy out-
comes. To bridge this gap, the innovative model-assisted PKBOIN-12 design is introduced, which enhances BOIN12 by integrating PK information
into both the dose-finding algorithm and the final OBD determination process. Simulation results demonstrate that PKBOIN-12 more effectively
identifies the OBD and allocates more patients to it than BOIN12. Additionally, PKBOIN-12 reduces the probability of selecting suboptimal doses
as the OBD by excluding those with low drug exposure. Comprehensive simulation studies and sensitivity analysis confirm the robustness of both
PKBOIN-12 in various scenarios.
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E0926: Modeling novel therapeutic modalities in oncology for dose optimization

Presenter:  Yanguang Cao, University of North Carolina at Chapel Hill, United States

The development of novel therapeutic modalities in oncology, such as bispecific antibodies and immune checkpoint inhibitors, presents unique
challenges in dose selection and optimization. Unlike traditional small molecules, these therapies often exhibit complex pharmacokinetics (PK),
pharmacodynamics (PD), and mechanisms of action, necessitating a more sophisticated approach to guide early clinical decision-making. The aim
is to advance a model-informed strategy for first-in-human (FIH) dose selection and optimal dose determination during early-stage oncology drug
development. The proposal is to integrate quantitative systems pharmacology (QSP) modeling, exposure-response (E-R) analyses, and advanced
statistical methodologies to build a translational framework that supports evidence-based dosing decisions for these cutting-edge therapies. The
approach leverages mechanistic QSP models to capture the biological complexity of tumor-immune interactions, drug-target engagement, and
downstream signaling pathways, providing a predictive basis for understanding therapeutic responses and potential toxicities. These models will
be calibrated using preclinical and early clinical data and extended to simulate a range of clinical scenarios, accounting for patient heterogeneity
and disease-specific factors.

E1048: Optimal dosage justification through model-informed drug development approaches

Presenter: Zoey Tang, AstraZeneca, United States

Background: Project Optimus has been reforming the dose selection and optimization paradigm in oncology. Semi-mechanistic models have
emerged as powerful tools for optimizing dosing strategies in oncology drug development. In the current analysis, virtual trials were simulated using
the Tumor Growth Inhibition-Progression-Free Survival (TGI-PFS) model to further investigate the selection of an optimal dose for patients in the
context of Project Optimus. Methods: The TGI model described the tumor size as the result of exponential tumor growth, a tumor shrinkage that was
driven by pharmacokinetics (PK), and a resistance term. Sequentially, a TGI-PFS model was developed to evaluate the relationship between tumor
dynamic metrics and PFS. Virtual trials were simulated to explore efficacy outcomes across dose levels D1, D2, and D3. Results: The simulations
demonstrated that AZX1234 administered at dose level D1 leads to superior tumor control and enhanced progression-free survival compared to the
outcomes achieved at dose levels D2 and D3.Conclusions: The application of a TGI-PFS modeling framework that integrates drug exposure, tumor
shrinkage, and clinical outcomes to guide dose optimization is supported. The importance of integrating advanced modeling techniques into the
dose optimization paradigm is underscored, aligning with the principles of Project Optimus to deliver patient-centered therapeutic strategies.

E0275: An extended Bayesian semi-mechanistic dose-finding design for phase I oncology trials using PK and PD information

Presenter:  Yisheng Li, The University of Texas MD Anderson Cancer Center, United States

Co-authors: Chao Yang

A model-based, semi-mechanistic dose-finding (SDF) design is proposed for phase I oncology trials that incorporate pharmacokinetic/pharmacodynamic
(PK/PD) information when modeling the dose-toxicity relationship. This design is motivated by a phase Ib/II clinical trial of anti-CD20/CD3 T
cell therapy in non-Hodgkin lymphoma patients; it extends a recently proposed SDF model framework by incorporating measurements of a PD
biomarker relevant to the primary dose-limiting toxicity (DLT). Joint Bayesian modeling of the PK, PD, and DLT outcomes is proposed. Extensive
simulation studies show that on average the proposed design outperforms some common phase I trial designs, including modified toxicity proba-
bility interval (mTPI) and Bayesian optimal interval designs, the continual reassessment method (CRM), and an SDF design assuming a latent PD
biomarker (SDF-woPD), in terms of percentage of correct selection of maximum tolerated dose (MTD) and average number of patients allocated
to MTD, under a variety of dose-toxicity scenarios. When the working PK model and the class of link function between the cumulative PD effect
and DLT probability are correctly specified, the proposed design also yields better estimated dose-toxicity curves than CRM and SDF-woPD.
Sensitivity analyses suggest that the design’s performance is reasonably robust to prior misspecification for the parameter in the link function, as
well as misspecification of the PK model and class of the link function.

EO050 Room 710 STATISTICAL METHODS FOR FUNCTIONAL AND HIGH-DIMENSIONAL DATA Chair: Eliana Christou

E0410: Statistical analysis of physical activity from NHANES

Presenter: Andrada Ivanescu, Montclair State University, United States

Co-authors: Ciprian Crainiceanu

Functional regression models with functional predictors involve functional parameters for estimating the statistical associations. Basis expansions
are employed to achieve nonparametric function estimation by establishing a mixed model representation with smooth functional model estimates.
The framework offers a pathway for statistical methodology facilitated by the ability to employ functional regression with high-dimensional
predictors. Implementations to the study of physical activity from NHANES illustrate the applicability of the proposed methods.

E0417: D-CDLF: Decomposition of common and distinctive latent factors for multi-view high-dimensional data

Presenter: Hai Shu, New York University, United States

Modern biomedical studies often collect multi-view data, that is, multiple types of data measured on the same set of objects. A typical approach to
the joint analysis of multiple high-dimensional data views is to decompose each view’s data matrix into three parts: A low-rank common-source
matrix generated by common latent factors of all data views, a low-rank distinctive-source matrix generated by distinctive latent factors of the
corresponding data view, and an additive noise matrix. Existing decomposition methods often focus on the uncorrelatedness between the common
latent factors and distinctive latent factors but inadequately address the equally necessary uncorrelatedness between distinctive latent factors from
different data views. A novel decomposition method is proposed, called decomposition of common and distinctive latent factors (D-CDLF), to
effectively achieve both types of uncorrelatedness. Consistent estimators of the D-CDLF method are established with good finite-sample numerical
performance. The superiority of D-CDLF over state-of-the-art methods is also corroborated in simulations and real-world data analysis.

E0808: CPSCA: Conditional principal spectral component analysis for covariate-dependent multivariate time series

Presenter: Zeda Li, City University of New York, United States

A novel frequency-domain dimension reduction method is introduced for covariate-dependent high-dimensional time series, named conditional
principal spectral component analysis (CPSCA). This method decomposes the covariate-dependent multivariate time series into two parts: one
with spectral densities dependent on the covariates and the other with spectral densities independent of the covariates. To uncover the latent
frequency-domain dependent structures, a new metric called the spectral martingale difference divergence matrix (specMDDM) is proposed. The
proposed method can serve as an initial step in the analysis of covariate-dependent high-dimensional time series, transforming a potentially high-
dimensional problem into a lower-dimensional one. Consistency results for the methods are established under both fixed dimensions and diverging
dimensions.

E0810: Generalized point process additive models

Presenter: Kuang-Yao Lee, Temple University, United States

A generalized point process additive model with a scalar response and high-dimensional point process predictors is proposed. The proposal is
built upon four key components: a realization of a point process as a random counting measure, a generalized point process regression framework,
a new kernel function for random measure through kernel embedding, and a suite of low-dimensional structures, including the additive model,
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reduced basis representation, and sparsity. An eclient penalized likelihood procedure is developed for model estimation, and both the estimation
consistency and selection consistency of the estimator are established while allowing the number of point process predictors to diverge. The method
is illustrated and evaluated through simulations and an electronic health record data application.

EO034 Room 711 THE FUTURE OF FUNCTIONAL DATA ANALYSIS IN A DATA-DRIVEN WORLD Chair: Salil Koner

E0933: Bayesian mixed-effects models for repeated EEG time-frequency data

Presenter: Hyung Park, New York University School of Medicine, United States

Co-authors: Thaddeus Tarpey, Xiaomeng Ju

Standard machine learning approaches in neuroimaging often treat functional data such as EEG as unstructured arrays, neglecting the hierarchical
and repeated-measurement structures common in neuroscience studies. This is particularly limiting in cognitive and pain research, where EEG
signals are collected across multiple conditions within subjects. A Bayesian mixed-effects framework is proposed for analyzing time-frequency
representations of EEG data, which explicitly models both between-subject and within-subject variability for these two-way functional data. The
approach incorporates covariate adjustment (e.g., age, sex, diagnosis), accounts for complex experimental designs, and provides full posterior
uncertainty quantification. By borrowing strength across repeated measures and imposing structure through hierarchical modeling, this framework
improves both inference and prediction compared to unstructured methods. Applications to EEG-based studies of alcoholism and pain illustrate
the utility of this approach.

E1073: Functional time transformation model with applications to digital health

Presenter: Rahul Ghesal, University of South Carolina, United States

The advent of wearable and sensor technologies now leads to functional predictors that are intrinsically infinite-dimensional. While the existing
approaches for functional data and survival outcomes lean on the well-established Cox model, the proportional hazard (PH) assumption might
not always be suitable in real-world applications. Motivated by physiological signals encountered in digital medicine, a more general and flexible
functional time-transformation model is developed for estimating the conditional survival function with both functional and scalar covariates. A
partially functional regression model is used to directly model the survival time on the covariates through an unknown monotone transformation and
a known error distribution. Bernstein polynomials are used to model the monotone transformation function and the smooth functional coefficients.
A sieve method of maximum likelihood is employed for estimation. Numerical simulations illustrate a satisfactory performance of the proposed
method in estimation and inference. The application of the proposed model is demonstrated through two case studies involving wearable data.

E1119: Latent representation and modeling of structured functional data

Presenter: Edward Gunning, University of Pennsylvania, United States

Co-authors: Giles Hooker, Jeffrey Morris, Ye Emma Zohner

Functional data, in particular, those observed on two- or higher-dimensional domains (e.g., images, surfaces), typically present as structured, ultra-
high-dimensional vectors in practice. Dimension reduction of these data is typically used to transform them to a lower-dimensional space of features
that facilitates conventional statistical modeling. Traditionally, FDA methods have relied on linear methods for dimension reduction (e.g., basis
function representations, PCA), but more modern machine learning approaches (e.g., autoencoders) offer viable alternatives. The contributions are
twofold: first, a flexible evaluation framework is developed to select an optimal (linear or nonlinear) latent representation of a functional dataset.
Subsequently, it is demonstrated how, when a nonlinear representation is selected, it can be embedded within the conventional Bayesian functional
mixed model framework of a past study.

E1120: Supervised fusion learning of physical activity features: Functional frameworks with L0 regularization

Presenter: Margaret Banker, Northwestern Univeristy, United States

Wearable devices are crucial in physical activity research because they provide continuous, real-time monitoring of various health metrics such as
heart rate, physical activity, sleep patterns, and vital signs. These devices enable the collection of extensive, longitudinal data, offering insights
into the daily lives and health trajectories of older adults. This information is invaluable for identifying early signs of health decline, assessing the
effectiveness of interventions, and personalizing care plans. Wearable device data is considered in a functional framework with an LO regularization
approach, handling highly correlated micro-activity windows that serve as predictors in a scalar-on-function regression model. A longitudinal
functional framework is developed with repeated wearable data to understand the influence of serially measured functional accelerometer data
on longitudinal health outcomes. This method leverages quadratic inference function (QIF) via mixed integer optimization for longitudinal data
analysis to detect critical physical activity windows and assess their population-average effects on health outcomes such as biological aging and
body fat measurements.

EO066 Room 818 LEARNING FROM IMAGING, WEARABLES, AND REGISTRIES IN HEALTH DATA MODELING Chair: Esra Kurum

E0669: Multi-modal cross-masked autoencoder for digital health measurements

Presenter:  Jingjing Zou, University of California, San Diego, United States

The growing prevalence of digital health technologies has led to the generation of complex multi-modal data, such as physical activity measurements
simultaneously collected from various sensors of mobile and wearable devices. These data hold immense potential for advancing health studies,
but current methods predominantly rely on supervised learning, requiring extensive labeled datasets that are often expensive or impractical to
obtain, especially in clinical studies. To address this limitation, a self-supervised learning framework is proposed, called multi-modal cross-masked
autoencoder (MoCA), that leverages cross-modality masking and the transformer autoencoder architecture to utilize both temporal correlations
within modalities and cross-modal correlations between data streams. Theoretical guarantees are also provided to support the effectiveness of the
cross-modality masking scheme in MoCA. Comprehensive experiments and ablation studies demonstrate that the method outperforms existing
approaches in both reconstruction and downstream tasks.

E1142: Large-scale training of foundation models for wearable biosignals

Presenter: Salar Abbaspourazad, Apple, United States

Wearable devices can conveniently record various biosignals, creating the opportunity to monitor health status without disruption to one’s daily
routine. Despite the widespread use of wearable devices and existing digital biomarkers, the absence of curated data with annotated medical
labels hinders the development of new biomarkers to measure common health conditions. To address this challenge, self-supervised learning has
been employed using the unlabeled sensor data collected under informed consent from the large longitudinal Apple heart and movement study
(AHMYS) to train foundation models for two common biosignals: photoplethysmography (PPG) and electrocardiogram (ECG) recorded on Apple
Watch. PPG and ECG datasets are curated from AHMS, that include data from 141K participants spanning 3 years. It is shown that the pre-trained
foundation models readily encode information regarding participants’ demographics and health conditions. To the best of knowledge, this is the first
study that builds foundation models using large-scale PPG and ECG data collected via wearable consumer devices. Prior studies have commonly
used smaller-size datasets collected in clinical and experimental settings. It is believed that PPG and ECG foundation models can enhance future
wearable devices by reducing the reliance on labeled data and hold the potential to help users improve their health.
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E0593: Spatiotemporal joint modeling of longitudinal and survival outcomes in end-stage kidney disease

Presenter: Esra Kurum, University of California, Riverside, United States

Individuals with end-stage kidney disease (ESKD) on dialysis experience high mortality and excessive burden of hospitalizations over time relative
to comparable Medicare patient cohorts without kidney failure. A key interest in this population is to understand the time-dynamic effects of
multilevel risk factors that contribute to the correlated outcomes of longitudinal hospitalization and mortality. Multilevel data is utilized from
the United States Renal Data System (USRDS), where repeated measurements/hospitalizations over time are nested in patients and patients are
nested within (health service) regions across the U.S. A novel spatiotemporal multilevel joint model (STM-JM) is developed that accounts for the
aforementioned hierarchical structure of the data while considering the spatiotemporal variations in both outcomes across regions. The proposed
STM-IM includes time-varying effects of multilevel (patient- and region-level) risk factors on the correlated outcomes and incorporates spatial
correlations across the spatial regions via a multivariate conditional autoregressive correlation structure. Efficient estimation and inference are
performed via a Bayesian framework. An application of the proposed method to the USRDS data highlights significant time-varying effects of
risk factors on hospitalization and mortality and identifies specific time periods on dialysis and spatial locations across the U.S. with elevated
hospitalization and mortality risks.

E0394: Automated convolutional neural network and transformer for multi-class classification of three-dimensional brain images
Presenter: Guan-Hua Huang, National Yang Ming Chiao Tung University, Taiwan

Multiple model architectures that can effectively be applied to three-dimensional (3D) single photon emission computed tomography (SPECT)
images are designed and developed, addressing the multi-class classification task of predicting stages of Parkinson’s disease. The 3D SPECT
imaging is treated as a sequence of two-dimensional (2D) image slice sequences, which are fed into a 2D convolutional neural network (CNN) or
a transformer model to extract features. Then, these features were summarized in the second layer that implemented attention-mechanism-based
models (including Transformer) to take into account the absolute or relative position information of input the slice. In the end, summarized features
were used to derive a forecast for the disease stage. Finally, automated machine learning (AutoML) is applied to pre-processing selection and
hyperparameter optimization tasks, which can quickly achieve the goal through automation and reduce the labor involved in manual selection. The
analysis results showed that combining CNN for feature extraction and Transformer for summarization significantly improved the prediction accu-
racy and F1 scores of 3D image classification. Additionally, AutoML identified a combination of pre-processing approaches and hyperparameters
that yielded a deep learning model with performance comparable to the best manually selected model, saving time and effort.

EO120 Room 801 ADVANCES IN NEUROIMAGING STATISTICS (VIRTUAL) Chair: Jian Kang

E0515: A hidden semi-Markov model approach to dynamic brain network analysis: Recent developments and future directions
Presenter: Heather Shappell, Wake Forest University School of Medicine, United States

The study of functional brain networks has grown tremendously over the past decade. Most functional connectivity (FC) analyses assume that
FC networks are stationary across time. However, there is interest in studying changes in FC over time. Hidden Markov models (HMMs) are a
useful modeling approach for FC. However, a severe limitation is that HMMs assume the sojourn time (number of consecutive time points in a
state) is geometrically distributed. This encourages state switches too often. The focus is on a hidden semi-Markov model (HSMM) approach
for inferring functional brain networks from functional magnetic resonance imaging (fMRI) data, which explicitly models the sojourn distribution.
Specifically, it proposes using HSMMs to find each subject’s most probable series of network states, the cumulative time in each state, and the
networks associated with each state. The approach is demonstrated on fMRI data from a study on older adults with obesity. Lastly, an extension to
the HSMM will be discussed, where the sojourn distribution may depend on a number of covariates. This extension allows for a direct comparison
of sojourn times across patient populations. Challenges and future directions will be presented throughout.

E0829: Bayesian image regression with soft-thresholded conditional autoregressive prior

Presenter:  Jian Kang, University of Michigan, United States

In the analysis of brain functional MRI (fMRI) data using regression models, Bayesian methods are highly valued for their flexibility and ability to
quantify uncertainty. However, these methods face computational challenges in high-dimensional settings typical of brain imaging, and the often
pre-specified correlation structures may not accurately capture the true spatial relationships within the brain. To address these issues, a general prior
is developed specifically designed for regression models with large-scale imaging data. The soft-thresholded conditional autoregressive (ST-CAR)
prior is introduced, which reduces instability to pre-fixed correlation structures and provides inclusion probabilities to account for the uncertainty
in choosing active voxels in the brain. The ST-CAR prior is applied to scalar-on-image (Sonl) and image-on-scalar (IonS) regression models,
both critical in brain imaging studies and develop efficient computational algorithms using variational inference (VI) and stochastic subsampling
techniques. Simulation studies demonstrate that the ST-CAR prior outperforms existing methods in identifying active brain regions with complex
correlation patterns, while the VI algorithms offer superior computational performance. The approach is further validated by applying the ST-CAR
to working memory fMRI data from the adolescent brain cognitive development (ABCD) study, highlighting its effectiveness in practical brain
imaging applications.

E1206: Predicting responses from weighted networks with node covariates in an application to neuroimaging

Presenter: Daniel Kessler, University of North Carolina at Chapel Hill, United States

Co-authors: Keith Levin, Liza Levina

The setting where many networks are observed on a common node-set is considered, and each observation comprises edge weights of a network,
covariates observed at each node, and an overall response. The goal is to use the edge weights and node covariates to predict the response
while identifying an interpretable set of predictive features. The motivating application is neuroimaging, where edge weights encode functional
connectivity measured between brain regions, node covariates encode task activations at each brain region, and the response is disease status or
score on a behavioral task. An approach is proposed that constructs feature groups based on assumed community structure (naturally occurring in
neuroimaging applications). Two feature grouping schemes that incorporate both edge weights and node covariates are proposed, and algorithms
for optimization are derived using an overlapping group LASSO penalty. Empirical results on synthetic data show that our method, relative to
competing approaches, has similar or improved prediction error along with superior support recovery, enabling a more interpretable and potentially
more accurate understanding of the underlying process. The method is also applied to neuroimaging data from the Human Connectome Project.
The approach is widely applicable in neuroimaging, where interpretability is highly desired.

E1043: Change point functional connectivity outperforms sliding window and static methods for resting-state fMRI classification
Presenter: Martin Ondrus, University of Alberta, Canada

Co-authors: Ivor Cribben

The most widely used inputs in classification models of brain disorders such as early mild cognitive impairment (eMCI) or Alzheimer’s disease are
estimates of static-based functional connectivity (SFC) and sliding window dynamic functional connectivity (swDFC). Although these methods
are convenient for estimation and computational purposes, as they keep the estimation tractable, they present a simplified version of a highly
integrated and dynamic phenomenon. Changepoint dynamic functional connectivity (cpDFC) methods offer an alternative to swDFC approaches.
A classification task is considered between controls and patients with eMCI using resting-state functional magnetic resonance imaging data from
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the Alzheimer’s Disease Neuroimaging Initiative (ADNI). Results indicate that the DFC methods are generally superior to the SFC methods when
used as inputs into the classification task. Most importantly, it is found that the cpDFC methods are generally superior to the widely used swDFC
methods. It is discussed how cpDFC methods offer many distinct advantages over swDFC methods, namely, the parsimony of network features
and ease of interpretability. These findings call into question the validity of numerous fMRI studies that have utilized SFC and swDFC as inputs to
classification models to predict brain disorders. Results suggest that functional networks are dynamic and multiscale and that different FC methods
capture distinct information for classification efficacy.

EO150 Room 802 NEW DEVELOPMENTS IN BIOMEDICAL DATA ANALYSIS Chair: Guannan Wang

E0547: Sparse functional canonical correlation analysis for multiview data integration

Presenter: Limeng Liu, University of Minnesota, United States

Co-authors: Guannan Wang, Sandra Safo

The current landscape of functional data analysis (FDA) predominantly caters to single variables on one view of the dataset, overlooking the
prevalence of multiview multivariate functional data in biomedical research. While canonical correlation analysis (CCA) stands out as a popular
choice for integrative analysis, its applicability is limited to cross-sectional data, failing to address longitudinal or functional data scenarios.
In response to these limitations, an innovative, integrative, sparse functional canonical correlation analysis approach is proposed for multiview
data. This novel framework aims to tackle the challenges posed by multiview functional datasets, seamlessly integrating both cross-sectional and
longitudinal/functional data while accounting for sparsity. The method aims to identify linear combinations of variable functions for each view
such that the correlation between the sets of linear combinations is maximized. The method will also identify interpretable variables that maximize
such association over time. Simulation studies are conducted to evaluate the effectiveness of the approach. The method is used to investigate
multi-omics biomarkers during the onset of inflammatory bowel disease.

E0840: Estimating heterogeneous treatment effects with survival outcomes via deep survival learner

Presenter:  Yuming Sun, College of William and Mary, United States

Understanding how treatment effects vary across patient subgroups is critical for precision medicine. Estimating the conditional average treatment
effect (CATE) in survival settings poses unique challenges, as existing methods often rely on rigid model assumptions and overlook temporal
dependencies inherent in survival data. To address these limitations, the deep survival learner (DSL) is proposed, a novel framework for estimating
heterogeneous treatment effects under right censoring. DSL extends the doubly robust learner by integrating recurrent neural networks as base
learners, enabling flexible modeling of complex, time-dependent relationships between baseline covariates and survival outcomes. This design
enhances both robustness to model misspecification and efficiency in CATE estimation. DSL is assessed through extensive simulations, demon-
strating its improved accuracy over existing approaches. DSL is further applied to the Boston Lung Cancer Study (BLCS) to evaluate the impact
of chemotherapy among patients with non-small cell lung cancer. The results reveal substantial heterogeneity in treatment effects, highlighting the
potential of DSL to inform individualized treatment strategies in clinical practice.

E0941: Multiview multivariate mediation analysis with applications to Alzheimer’s disease

Presenter: Sandra Safo, University of Minnesota, United States

Many biomedical studies generate data from multiple sources or views with the main goal of integrating these diverse but complementary data for
deeper biological insights. Most existing integrative analysis methods only consider associations among the views and an outcome without inferring
potential causal relationships. Mediation analysis explores causal relationships between exposures and an outcome by including a mediator as an
intermediate variable. Existing mediation analysis methods consider only single variate and single view exposures, and none incorporate multi-
view exposures. Multi-view multivariate mediation analysis (MMM) is proposed, which considers both multivariate exposures and mediators and
incorporates multi-view exposures. MMM integrates multi-view exposures by identifying disentangled common drivers accounting for indirect
effects via a multivariate mediator and direct effects to be estimated separately. Simulation studies are used to demonstrate the effectiveness of
MMM. MMM is applied to data from the ADNI study to explore the underlying mechanisms of Alzheimer’s disease.

E0943: Robust and scalable distributed learning for surface-based imaging regression with applications to neuroimaging

Presenter: Yang Long, George Mason University, United States

Co-authors: Zhiling Gu , Guannan Wang, Lily Wang

High-dimensional medical imaging data are rapidly expanding, yet their complex structure and measurement errors pose significant challenges
for reliable scientific discovery. A robust distributed image-on-scalar regression (R-DISR) framework is proposed that integrates spatially varying
coefficient models with triangulated spherical spline smoothing via domain decomposition. This approach is designed to handle heavy-tailed noise
and measurement errors while achieving near-linear computational speedup and minimizing communication overhead in distributed computing
environments. It is rigorously established that the R-DISR estimators attain the same convergence rate as full-sample global estimators and their
asymptotic distributions are derived. Moreover, a weighted bootstrap procedure is developed to construct simultaneous confidence corridors for
the spatially varying coefficient functions. Extensive simulation studies demonstrate the method’s finite-sample performance, and its application to
cortical surface-based functional magnetic resonance imaging data from the human connectome project illustrates its effectiveness and scalability
for analyzing large-scale imaging datasets.

EO114 Room 803 NEW ADVANCES IN DESIGN OF EXPERIMENTS Chair: Qiong Zhang

E0273: ForLion: A new algorithm for D-optimal designs under general parametric statistical models with mixed factors

Presenter:  Jie Yang, University of Illinois at Chicago, United States

Co-authors: Yifei Huang, Keren Li, Abhyuday Mandal

The aim is to address the problem of designing an experimental plan with both discrete and continuous factors under fairly general parametric
statistical models. A new algorithm, named ForLion, is proposed to search for locally optimal approximate designs under the D-criterion. The
algorithm performs an exhaustive search in a design space with mixed factors while keeping high efficiency and reducing the number of distinct
experimental settings. Its optimality is guaranteed by the general equivalence theorem. The relevant theoretical results are presented for multinomial
logit models (MLM) and generalized linear models (GLM), and the superiority of the algorithm is demonstrated over state-of-the-art design
algorithms using real-life experiments under MLM and GLM. Simulation studies show that the ForLion algorithm could reduce the number of
experimental settings by 25% or improve the relative efficiency of the designs by 17.5% on average. The algorithm can help the experimenters
reduce the time cost, the usage of experimental devices, and thus the total cost of their experiments while preserving high efficiencies of the designs.

E0443: Optimal designs for two sample sparse functional data

Presenter: Chao-Hui Huang, National Tsing Hua University, Taiwan

Co-authors: Frederick Kin Hing Phoa, Ming-Hung Kao

Two-sample functional data analysis is fundamental in various scientific fields, where accurate estimation and rigorous hypothesis testing are
crucial for detecting differences between groups. An efficient sampling scheme is essential for enhancing estimation accuracy and test power. The
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optimal sampling design is formulated as a multi-objective optimization problem that balances trajectory recovery and hypothesis testing. The
Pareto front is constructed to identify optimal trade-offs between these objectives. Moreover, a modified version of the SIB algorithm is proposed
for its multi-objective purpose that significantly improves the efficiency of Pareto front approximation, outperforming existing methods in both
convergence speed and solution quality. Through simulation studies and real-world applications, the effectiveness of the approach is demonstrated
in enhancing both estimation and testing performance in two-sample functional data analysis.

E0774: Shapley value and DOE

Presenter:  Wei Zheng, University of Tennessee, United States

The Shapley value is a well-known concept in cooperative game theory that provides a fair way to distribute revenues or costs among players. It has
found applications in many fields besides economics, such as marketing and biology. Recently, it has been widely applied in data science for data
quality evaluation and model interpretation. However, the computation of the Shapley value is an NP-hard problem. For a cooperative game with
n players, calculating Shapley values for all players requires evaluating the values for 2" different coalitions, which makes it infeasible for large n.
A typical approach to address this issue is to take a sample of the subsets or permutations of players to approximate the Shapley values. However,
with the inspiration of principles in the design of experiments, it is argued that a well-designed sampling mechanism would outperform random
sampling schemes. Two types of design structures are introduced that can help with the computation, as well as the inference problem through the
lens of Bayesian factorial designs, which is difficult in view of scarce observations from the design point of view.

E1069: Active subsampling for high-dimensional ridge regression

Presenter: Lin Wang, Purdue University, United States

Despite the availability of extensive data sets, it is often impractical to collect labels for all data points in many applications due to various
measurement constraints. Subsampling approaches can be employed to select a subset of design points from a large pool, resulting in substantial
savings in experimental costs. However, existing subsampling methods are primarily designed for low-dimensional data or rely on the assumption
of sparse significant covariates. The aim is to propose a computationally tractable sampling method that enables the selection of a small subset from
a large data set without assuming sparsity. The method acknowledges the possibility that the number of significant covariates can be as large as or
even larger than the sample size of the full data set. Specifically, the focus lies on ridge regression, for which sampling probabilities that minimize
the mean squared predictive risk on the full data set are developed. The efficacy of the proposed approach is substantiated through theoretical
analysis and extensive simulations. The results demonstrate its superiority over existing subsampling methods when dealing with high-dimensional
data containing numerous significant covariates. Additionally, the advantages of the new approach are illustrated through its application to genome-
wide association studies, highlighting its potential to yield valuable insights in this domain.

EO0021 Room 804 BEYOND THE CLASSICAL MULTIVARIATE DATA Chair: Anuradha Roy

E0597: Correlation tests for high-dimensional noisy data

Presenter:  AKi Ishii, Tokyo University of Science, Japan

Co-authors: Yumu Iwana, Kazuyoshi Yata, Makoto Aoshima

A correlation test is considered in high-dimension, low-sample-size scenarios, where the sample size is much smaller than the dimension under the
strongly spiked eigenvalue (SSE) model. The test statistic given by a prior study is considered, and it is shown that an asymptotic distribution of the
test statistic under the SSE model can be written by the distribution of the sum of weighted chi-squared variables. A new test procedure is proposed
by using the asymptotic distribution. It is also shown that the proposed test procedure has preferable properties for size and power. Simulation
studies and a demonstration with actual data analyses are also given using microarray data sets.

E0741: Tensor-variate spatial mixture models

Presenter:  Jeffrey Andrews, University of British Columbia Okanagan, Canada

A framework that can account for spatial autocorrelation among a large number of predictors while using very few free parameters in the covariance
structure of a Gaussian mixture model (GMM) is introduced. This is accomplished by assuming a linear spatial correlation/covariance structure:
the coefficients of which can be estimated through generalized least squares. This model is expanded to allow for a factor analyzer structure in
one of the directions of the tensor. This model is motivated through applications in medical physics and contrasts the approach with both the
standard vector-valued GMM, as well as the matrix/tensor-variate GMM. An up-to-date accounting of ongoing work using this model and intended
improvements are provided.

E0592: Aggregation value regression and its clustering

Presenter: Kei Hirose, Kyushu University, Japan

Co-authors: Hidetoshi Matsui, Hiroki Masuda

In various practical situations, forecasting aggregate values rather than individual values is often the main focus. A novel forecasting method is
introduced, specifically focused on aggregate values in the linear regression model, which is the aggregation value regression (AVR), and it is
constructed by combining all regression models into a single model. With AVR, a large number of parameters are estimated when the number
of regression models to be combined is large, resulting in overparameterization. To address this issue, a hierarchical clustering technique is
introduced, referred to as AVR-C (C stands for clustering). In this approach, several clusters of regression models are constructed, and AVR is
performed within each cluster. AVR-C introduces a novel bias-variance trade-off theory under the assumption of a misspecified model. In this
framework, the number of clusters characterizes model complexity. Monte Carlo simulation is conducted to investigate the behavior of training and
test errors of the proposed clustering technique. The bias-variance trade-off is also demonstrated through the analysis of real data.

E0354: Testing of equality of mean submatrices for matrix-variate data under block compound symmetry covariance structure
Presenter:  Anuradha Roy, The University of Texas at San Antonio, United States

Co-authors: Solomon Harrar, Shouryya Mitra

Observations that are made on p response variables, and each response variable is measured over n sites or time points construct matrix-variate
response variables and arise across a wide range of disciplines, including medical, environmental, and agricultural studies. The observations in
this matrix-variate sample are not independent but are doubly correlated. A test for equality of mean submatrices is proposed for several groups
for matrix-variate data with block compound symmetry (BCS) covariance structure. The test for mean subvectors, also known as the test of
additional information, has so far been considered only for independent multivariate (vector-variate) samples. A similar test is pursued for multiple
observations of matrix-variate samples under the BCS covariance structure. Specifically, a test statistic is proposed, and its null distribution is
studied. Along the way, unbiased estimation is investigated for the parameters and distribution theory for partitioned and Schur-complements of
an estimator of BCS covariance matrix. The test statistic is shown to be a convolution of two Lawley-Hotelling trace distributions. Numerical
studies show that overall, the proposed test performs quite well when the total sample size is moderate to large relative to the dimension. The
practical implications of the methodological aspects of the proposed test of additional information for matrix-variate data are demonstrated using
two medical datasets.

© ECOSTA ECONOMETRICS AND STATISTICS. All rights reserved. 121



Saturday 23.08.2025 08:15 - 09:55 EcoSta 2025 Parallel Session L — EcoSta 2025

EO149 Room 812 RECENT DEVELOPMENTS IN STATISTICAL ANALYSIS: APPLICATIONS, METHODS AND THEORY Chair: Mengyu Xu

E0618: Uncertainty quantification with a latent variable model

Presenter:  Mengyu Xu, University of Central Florida, United States

To understand the behavior of a complex system, one is often interested in some key internal quantities that are not directly observable. The aim is
to study the inference of the final output and the internal quantities of a complex system from controlled system inputs and multi-fidelity realizations
of the latent internal quantities. A latent variable model is studied under a Bayesian framework. The model is two-step: (1) the inference of the
latent internal variable given their noisy approximations and the system inputs; and (2) the study of the system outputs from the inferred internal
variables. Linear and nonlinear approximations are employed in the second step. For the nonlinear approximation, Markov Chain Monte Carlo is
employed. In addition, the inverse problem is studied, i.e., estimate the posterior of the internal quantities from their noisy measurements and the
system inputs and output. This provides insight into the system’s application of fault detection. The approach is verified against a numerical model,
demonstrating its veracity.

E0747: Accounting for covariates in forensic error rate assessment and evidence interpretation

Presenter: Larry Tang, University of Central Florida, United States

These error rates reported by recent forensic black-box studies are mainly obtained by pooling all the decisions from examiners or computer
algorithms with same-source or different-source pairs. These measures report the average error rates across a population of examiners for evidence
sources. It would be ideal to account for covariates such as 1) source subjects’ covariate information, including their demographics and/or source
images’ attributes and quality, and 2) examiners’ covariate information, such as their training background and demographics. Appropriately
accounting for covariates in error rate assessment and evidence interpretation requires sophisticated statistical analyses with modern statistical
concepts and methods. The NIJ-funded work is presented on the ROC regression framework for error rate quantification by allowing covariates
specific to source subjects and examiners. Statistical techniques are discussed by fitting ROC regression in order to relate covariates to error rates
quantified by the receiver operating characteristic (ROC) curve. The resulting covariate-specific ROC curves in face recognition, handwriting, and
latent print databases will model the relationship between covariates and decision scores and give the error rates for specific values of covariates.
An R-Shiny app is also presented to facilitate the implementation of the developed methods for black-box studies.

E0832: Diffusion policies with offline inverse reinforcement learning to promote physical activity in older adults

Presenter: Rui Xie, Universify of Central Florida, United States

Co-authors: Chang Liu, Ladda Thiamwong, Yanjie Fu

Offline reinforcement learning (RL) holds promise for healthcare applications but faces key challenges, including defining rewards and managing
distributional shifts between learned policies and human behavior. To address these issues in promoting physical activity among older adults at high
fall risk using wearable sensor data, KANDIKolmogorov-Arnold Networks and Diffusion Policies for Offline Inverse RL are introduced. KANDI
leverages the powerful function approximation of Kolmogorov-Arnold Networks to learn reward functions from low-risk (expert) behavior and
uses diffusion-based policies within an Actor-Critic framework to refine actions and mitigate distributional discrepancies. Evaluated on data from
a two-arm clinical trial, KANDI identifies optimal intervention timing tailored to fall-risk levels, effectively promoting daily activity. Synthetic
experiments show KANDI outperforms existing RL methods in both reward inference and policy performance, demonstrating its practical value in
real-world health interventions.

E0819: Dimension reduction in VAR-MGARCH models

Presenter: S Yaser Samadi, Southern Illinois University Carbondale, United States

Co-authors: Toktam Valizadeh

Economic and financial time series often exhibit heteroscedasticity, posing challenges for analysis. While multivariate generalized autoregressive
conditional heteroskedasticity (MGARCH) models offer solutions, they often suffer from overparameterization, escalating parameter counts with
dimensionality. A parsimonious approach is introduced to the vector autoregressive (VAR) model, incorporating a heteroscedastic structure within
the error terms. The method offers notable efficiency improvements in model estimation by linking the conditional mean and conditional covariance
functions of VAR-MGARCH models through minimal reducing subspaces. By parameterizing the method, redundant information within time
series signals is eliminated, significantly reducing model complexity. The asymptotic properties of estimators are investigated, and the approach is
evaluated through simulation studies and real-data analysis, offering enhanced modeling accuracy and computational efficiency for volatile financial
time series.

EO113 Room 819 RECENT ADVANCES IN SURVIVAL ANALYSIS AND SELECTED TOPICS IN HEAVY-TAILED DATA Chair: Brian Ling

E0870: Nonparametric comparisons of multiple distributions under uniform stochastic ordering with survival data

Presenter: Chuan-Fa Tang, University of Texas at Dallas, United States

When survival data are collected from ordered hazardous environments, uniform stochastic ordering, also known as hazard rate ordering for
absolutely continuous distributions, is applied to describe the relation of distributions and achieve better efficiency in statistical inferences. Equality
tests under HRO and goodness-of-fit tests are discussed for the adequacy of HRO in the present data with a nonparametric ordinary dominance
curve (ODC). A grouping method is proposed based on hazard, and inferences on the ODC and receiver operating characteristic curve (ROC) are
developed. Simulation results are provided to support the theoretical findings, and the proposed methods are illustrated for the data on premature
infants.

E0803: Nonparametric estimation for a log-concave distribution function with interval-censored data

Presenter:  Brian Ling, Queens University, Canada

Co-authors: Chi Wing Chu, Chaoyu Yuan

The nonparametric maximum likelihood estimation is considered for the underlying event time based on mixed-case interval-censored data under
a log-concavity assumption on its distribution function. This generalized framework relaxes the assumptions of a log-concave density function or
a concave distribution function considered in the literature. A log-concave distribution function is fulfilled by many common parametric families
in survival analysis and also allows for multi-modal and heavy-tailed distributions. The existence, uniqueness, and consistency of the log-concave
nonparametric maximum likelihood estimator are established. A computationally efficient procedure that combines an active set algorithm with
the iterative convex minorant algorithm is proposed. Numerical studies demonstrate the advantages of incorporating additional shape constraints
compared to the unconstrained nonparametric maximum likelihood estimator. The results also show that the method achieves a balance between
efficiency and robustness compared to assuming log-concavity in the density. An R package iclogcondist is developed to implement the proposed
method.
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E0836: Generalized Taylor’s law for dependent and heterogeneous heavy-tailed data

Presenter: Pok Him Cheng, Columbia University in the City of New York, United States

Co-authors: Brian Ling, Phillip Yam, Joel Cohen

Taylor’s law, also known as fluctuation scaling in physics and the power-law variance function in statistics, is a widely observed empirical pattern
across disciplines such as ecology, physics, finance, and epidemiology. It states that the variance of a sample is proportional to the power of its
mean. Taylor’s law is studied in the context of heavy-tailed distributions with infinite mean and variance. The probabilistic limit is established, and
the associated convergence rates are analyzed. Results extend the existing literature by relaxing the i.i.d. assumption, allowing for weak dependence
among the random variables. This generalization enables findings to apply to dependent data settings, including time series and network-structured
data. The theoretical developments are supported by extensive simulation studies, and practical relevance is illustrated through an application to
real-world network data.

E0912: Censored quantile regression with time-dependent covariates

Presenter:  Chi Wing Chu, City University of Hong Kong, Hong Kong

Co-authors: Chi Wing Chu, Tony Sit, Zhiliang Ying

A new class of censored quantile regression models is proposed with time-dependent covariates for right-censored failure time data. While time-
dependent covariates naturally arise in time-to-event analysis, existing works in the literature discuss treatments for data collected either under
an independent censoring mechanism or a longitudinal setting. The formulation extends the current scope so that the conventional setting of
time-dependent covariates can be properly handled. The new framework also generalizes the definition of quantiles and offers a new dynamic
perspective for interpretation. Asymptotic properties of the recursive estimator are established. Numerical studies are also presented to illustrate
the effectiveness of the proposal.

EO044 Room 820 QUANTUM-ENHANCED COMPUTING: PIONEERING TECHNIQUES FOR STATISTICAL INNOVATION Chair: Ning Ning

E0248: Quantum speedups for multi-proposal MCMC

Presenter:  Andrew Holbrook, UCLA, United States

Multi-proposal Markov chain Monte Carlo (MCMC) algorithms choose from multiple proposals at each iteration in order to sample from chal-
lenging target distributions more efficiently. Recent work demonstrates the possibility of quadratic quantum speedups for one such multi-proposal
MCMC algorithm. Using P proposals, this quantum parallel MCMC QPMCMC algorithm requires only O(+/P) target evaluations at each step.
A fast new quantum multi-proposal MCMC strategy is presented, QPMCMC2, that only requires O(1) target evaluations and O(log P) qubits.
Unlike its slower predecessor, the QPMCMC?2 Markov kernel (1) maintains a detailed balance exactly, and (2) is fully explicit for a large class of
graphical models. This flexibility is demonstrated by applying QPMCMC2 to novel Ising-type models built on bacterial evolutionary networks,
and significant speedups are obtained for Bayesian ancestral trait reconstruction for 248 observed salmonella bacteria.

E0998: A derivative-free approach for parameter inference in hidden quantum Markov models

Presenter: Ning Ning, Texas A&M University, United States

Hidden quantum Markov models (HQMMs) provide a quantum-inspired framework for modeling complex sequential data, offering greater expres-
sive power than classical Hidden Markov models (HMMs). Existing learning algorithms for HQMMs typically rely on gradient-based optimization
of the log-likelihood function, which can be computationally intensive and sensitive to local minima. The aim is to propose a new and general
method for inferring HQMM parameters that avoids the computation of derivatives of the log-likelihood. The approach is broadly applicable to
HQMMs with arbitrary Kraus operator structures and enables learning in settings where differentiability is difficult to guarantee or gradient com-
putation is costly. The proposed algorithm is validated on synthetic datasets, demonstrating that it can successfully recover HQMM parameters,
and baseline methods are outperformed in both accuracy and computational efficiency.

E1025: A quantum-inside-quantum Monte Carlo algorithm

Presenter: Guanyang Wang, Rutgers University, United States

Classical Monte Carlo estimates expectations through repeated sampling and averaging. With access to a quantum computer, users can achieve a
quadratic speedup using quantum amplitude estimation. Background of quantum algorithms is provided, especially those relevant to Monte Carlo
estimation. Then, the new quantum-inside-quantum Monte Carlo algorithm for nested expectations is covered.

E1123: Bayesian analysis of quantum phase estimation

Presenter:  Yazhen Wang, University of Wisconsin, United States

Quantum phase estimation refers to estimating the eigenvalue of a given unitary matrix. It plays a crucial role as a core subroutine in quantum
algorithms that achieve quantum speedup. A Bayesian approach to quantum phase estimation is explored, discussing both its theoretical properties
and numerical results.

EC263 Room 605 TIME SERIES Chair: BaoLuo Sun

E0776: Vector generalized linear models for time series of counts

Presenter:  Victor Miranda, Auckland University of Technology, New Zealand

Co-authors: Thomas Yee

Modeling time series of counts (TSCs) presents unique challenges due to the discrete, non-negative, and often over-dispersed nature of the data.
In recent decades, substantial progress has been made in developing models in the context of generalized linear models (GLMs) to accommodate
these features, such as Poisson and negative binomial autoregression. However, quite often, GLM-based models for TSCs can be restrictive when
addressing multivariate responses or structural features such as zero inflation and parameter constraints. The class of vector generalized linear
models (VGLMs) is shown to confer advantages for modeling count-valued data exhibiting time-varying trends and dynamic patterns. Estimated by
maximum likelihood using Fisher scoring, we essentially adapt VGLMs to time-indexed count data, offering a range of alternatives by incorporating
lagged responses and covariates, as well as the ability to handle multiple, potentially interrelated response variables, linear predictors, link functions,
and distributional assumptions within a unified likelihood-based framework. Following previous successful endeavors of developing VGLMs for
other data types, such as categorical data, extremes, and quantile regression, positioning VGLMs as a natural extension of the foundational prior
study on likelihood-based modelling for counts, so broadening the class of tools for discrete time series analysis.

E1182: Two-stage conditional least square estimator of a heteroscedastic count time series model: LT-WCLSE algorithm approach
Presenter: Eunju Hwang, Gachon University, Korea, South

Co-authors: ChanHyeok Jeon

A new heteroscedastic count time series model, suitable for count data with overdispersion, is considered by combining an integer-valued AR(1)
model with an integer-valued GARCH(1,1) error process. A novel two-stage estimation method, log-transformed and weighted conditional least
squares, is proposed in the INAR(1)-INGARCH(1,1) model. In each stage, consistency and asymptotic normality theory are established, and the
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two-stage estimation algorithm is described to achieve the optimal estimates of parameters. A Monte-Carlo simulation study is conducted for
finite-sample validity, and comparisons with the existing estimators are evaluated. A real data example with overdispersion is given, and it is
revealed that the proposed estimator outperforms the others.

E1234: Seasonal adjustment using Gaussian processes
Presenter: Merlin Scherer, ETH, Switzerland

A seasonal adjustment method is introduced for economic time series using Gaussian processes (GPs). Effective seasonal adjustment is crucial
to accurately identify economic trends and turning points. While widely used, methods such as X-13ARIMA-SEATS and STL can struggle with
structural breaks, outliers, and endpoint instability, which may limit their ability to capture evolving seasonal patterns and can lead to revisions when
new data are introduced. Gaussian processes provide a non-parametric framework capable of addressing these limitations through kernels explicitly
selected to reflect the characteristics of trend, seasonal, and irregular components. The proposed GP framework aims to effectively capture complex
seasonal dynamics, including multiple seasonalities and non-linear patterns. Simulation studies show promising results, suggesting that GP-based
approaches can significantly reduce historical revisions and handle structural breaks and outliers more effectively than conventional techniques.
The contribution is in methodologically developing a GP-based seasonal adjustment approach designed explicitly to improve forecasting accuracy
and enhance economic analysis.

E0406: Self-normalized inference in quantile, expected shortfall regressions for time series

Presenter:  Christian Schulz, University of Duisburg-Essen, Germany

Co-authors: Yannick Hoga

The first proposal of valid inference tools, based on self-normalization in time series expected shortfall regressions, is presented. In doing so, a
novel two-step estimator is proposed for expected shortfall regressions, which is based on convex optimization in both steps (rendering computation
easy), and it only requires minimization of quantile losses and squared error losses (methods for both of which are implemented in every standard
statistical computing package). As a corollary, self-normalized inference tools are also derived in time series quantile regressions. Extant methods
based on bootstrap or direct estimation of the long-run variance are computationally more involved, require the choice of tuning parameters, and
have serious size distortions when the regression errors are strongly serially dependent. In contrast, the inference tools only require estimates of
the quantile regression parameters that are computed on an expanding window and are correctly sized. Simulations show the advantageous finite-
sample properties of the methods. Finally, two applications to stock return predictability and growth-at-risk demonstrate the practical usefulness of
the developed inference tools.
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EO164 Room Virtual R0O1 RECENT ADVANCES IN CAUSAL DISCOVERY AND INFERENCE Chair: Wei Li

E0490: Balancing utility and cost in dynamic treatment regimes

Presenter: Yuqian Zhang, Renmin University of China, China

Co-authors: Kai Chen

Dynamic treatment regimes (DTRs) are personalized, adaptive strategies designed to guide the sequential allocation of treatments based on indi-
vidual characteristics over time. Before each treatment assignment, covariate information is collected to refine treatment decisions and enhance
their effectiveness. The more information is gathered, the more precise the decisions can be. However, this also leads to higher costs during the
data collection phase. A balanced Q-learning method is proposed that strikes a balance between the utility of the DTR and the costs associated
with both treatment assignment and covariate assessment. The performance of the proposed method is demonstrated through extensive numerical
studies, including simulations and a real-data application to the MIMIC-III dataset.

E0537: Learning a directed acyclic graph with additive heteroskedastic errors

Presenter:  Chunlin Li, University of Virginia and Iowa State University, United States

A causal discovery method is introduced to learn the causal relations in a directed acyclic graph (DAG) with heteroscedastic errors. First, the model
identifiability is derived for DAGs with heteroskedastic errors. Then, a new DAG reconstruction method is proposed called the residual quantile
(ResQ) estimation, which iteratively reconstructs the causal order of the variables. It is proven that ResQ enjoys desirable statistical properties such
as reconstruction consistency in low- and high-dimensional cases and estimation robustness to heteroskedastic/heavy-tailed/contaminated errors.
The theoretical properties have been substantiated by the synthetic experiments and applications to real-world causal benchmark datasets, where
ResQ compares favorably against state-of-the-art competitors.

E0541: Testability of instrumental variables in additive nonlinear, non-constant effects models

Presenter: Feng Xie, Beijing Technology and Business University, China

The aim is to address the testability of instrumental variables derived from observational data. While much of the existing literature on testable
implications deals with discrete treatments or assumes constant causal effects, real-world applications often involve continuous treatments (e.g.,
drug dosages, nutritional levels) and varying effects. An auxiliary-based independence test (AIT) condition is proposed, that can be used to assess
the validity of an instrument in an additive nonlinear, non-constant effects model. It is first shown that if the candidate instrument is valid, then
the AIT condition holds. Moreover, the implications of the AIT condition are illustrated, and it is demonstrated that, in certain conditions, AIT
conditions are necessary and sufficient to detect all invalid instruments. The AIT condition is also extended to incorporate covariates, and a practical
algorithm is presented for its implementation. Experimental evaluations using synthetic and real-world data sets demonstrate the effectiveness and
robustness of the approach.

E0589: Causal effect identification and inference with endogenous exposures and a light-tailed error

Presenter: Ruoyu Wang, Harvard School of Public Health, United States

Endogeneity poses significant challenges in causal inference across various research domains. The aim is to propose a novel approach to identify
and estimate causal effects in the presence of endogeneity. A structural equation is considered with endogenous exposures and an additive error
term. Assuming the light-tailedness of the error term, it is shown that the causal effect can be identified by contrasting extreme conditional quantiles
of the outcome given the exposures. Unlike many existing results, the identification approach does not rely on additional parametric assumptions or
auxiliary variables. Building on the identification result, an extreme-based causal effect learning (EXCEL) method is developed that estimates the
causal effect using extreme quantile regression. The consistency of the EXCEL estimator is established under a general additive structural equation,
and its asymptotic normality is demonstrated in the linear model setting. These results reveal that extreme quantile regression is invulnerable to
endogeneity when the error term is light-tailed, which is not appreciated in the literature to our knowledge. The EXCEL method is applied to causal
inference problems with invalid auxiliary variables, e.g., invalid instruments or invalid negative controls, to construct a valid confidence set for the
causal effect. Simulations and data analysis of an automobile sale dataset show the effectiveness of our method in addressing endogeneity.

EO055 Room 603 ECOSTA JOURNAL SESSION II Chair: Enea Bongiorno

E0522: When additive noise meets unobserved mediators: Bivariate denoising diffusion for causal discovery

Presenter: Kyra Gan, Cornell Tech, Cornell University, United States

Distinguishing cause from effect using bivariate observational data is fundamental across disciplines but remains challenging without strong as-
sumptions. Additive noise models (ANMs) are a popular framework for sample-efficient causal discovery, yet conventional ANM methods fail
when unobserved mediators distort the causal link. The contribution is three-fold: (1) it rigorously explains why ANM-based approaches break
down under hidden mediation; (2) it shows that prior fixes are brittle in finite samples, limiting real-world applicability; and (3) it introduces
Bivariate Denoising Diffusion (BiDD), a method tailored to handle latent noise from unmeasured mediators. Unlike prior methods that compare
mean squared errors, BiDD introduces a novel independence test: during noising and denoising, each variable is predicted from the other, and the
independence of the predicted noise is assessed relative to the input. We prove BiDDs asymptotic consistency under ANM assumptions and con-
jecture its robustness under hidden mediation. Experiments on synthetic and real data show that BiDD consistently outperforms existing methods
in the presence of mediators while remaining competitive when mediators are absent.

E1281: A self organized criticality model of extreme events and cascading disasters

Presenter: Mary Lai Salvana, , United States

Critical infrastructure networks, including transportation, power grids, and communication systems, exhibit complex interdependencies that can
trigger cascading failures with catastrophic consequences. These cascades often result from the combined effects of fragile, efficiency-optimized
systems and the rising intensity of localized extreme weather events. Traditional risk assessments fall short in capturing the nonlinear dynamics
and emergent behaviors as such systems approach critical thresholds. This paper introduces a novel model grounded in Self-Organized Criticality
(SOC) theory to analyze cascading failure dynamics in infrastructure networks. Using a detailed case study of the U.S. airline transportation
system, we demonstrate how SOC models reproduce the power-law distribution of disruptions and long-tail risk of systemic collapse, capturing
the interplay between internal fragility and external shocks. Our framework enables quantitative assessment of network vulnerability, identification
of critical nodes, and evaluation of proactive strategies for disaster risk reduction. The SOC approach offers a robust foundation for resilience
planning and provides actionable tools to anticipate and mitigate systemic risks in complex infrastructure systems.

E1246: Fast & feasible: Provable acceleration of diffusion models via higher-order approximation

Presenter:  Yuchen Zhou, University of [llinois Urbana-Champaign, United States

Co-authors: Gen Li, Yuxin Chen, Yuting Wei

The purpose is to explore provable acceleration of diffusion models without any additional retraining. Focusing on the task of approximating a
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target data distribution in R? to within epsilon total-variation distance, a principled, training-free sampling algorithm is proposed that requires only
d't2/K epsilon= /K score function evaluations (up to log factor) in the presence of accurate scores, where K is an arbitrarily large fixed integer.
This result applies to a broad class of target data distributions without the need for assumptions such as smoothness or log-concavity. The theory
is robust to inexact score estimation, degrading gracefully as the score estimation error increases - without demanding higher-order smoothness
on the score estimates as assumed in previous work. The proposed algorithm draws insight from high-order ODE solvers, leveraging high-order
Lagrange interpolation and successive refinement to approximate the integral derived from the probability flow ODE.

E1012: Identifying functional shape outliers through complexity-based mixture models

Presenter:  Enea Bongiorno, Universita del Piemonte Orientale, Italy

Co-authors: Kwo Lik Lax Chan, Aldo Goia

The purpose is to address the problem of shape outliers in the functional data setting by interpreting them as contamination originating from
high-complexity components within a suitable mixture model framework. The study has three main objectives. First, it introduces a notion of
complexity grounded in the concept of small-ball probability. Second, it formally defines a complexity-based mixture model and explores its
theoretical consequences on small ball probabilities. Third, it proposes an algorithm to decompose such mixtures into distinct components, thereby
enabling the implicit detection of potential contamination in functional datasets. The practical utility of the proposed approach is illustrated through
an empirical case study.

EO169 Room 604 VARIATIONAL BAYES, OPTIMAL TRANSPORT, AND STATE-SPACE MODELS (VIRTUAL) Chair: Duy Nguyen

E0181: Exploring the weighted Fisher divergence for high-dimensional Gaussian variational approximation

Presenter:  Siew Li Linda Tan, National University of Singapore, Singapore

Co-authors: Aoxiang Chen, David Nott

The purpose is to explore the use of the weighted Fisher divergence, which focuses on gradient differences between the target and variational
densities and includes the Fisher and score-based divergences as special cases in Gaussian variational inference. Its behavior is studied under
the mean-field assumption for both Gaussian and non-Gaussian targets and is used to develop inference for high-dimensional hierarchical models
where posterior conditional independence structure is captured via a sparse precision matrix. Using stochastic gradient descent to enforce sparsity,
two approaches are developed for minimizing the weighted Fisher divergence based separately on the reparametrization trick and a minibatch
approximation of the objective. A truncation trick is also proposed to reduce underestimation in uncertainty. Applications include generalized
linear mixed models and state space models.

E0269: Stability and performance guarantees for misspecified multivariate score-driven filters

Presenter: Rutger-Jan Lange, Econometric Institute, Netherlands

Co-authors: Simon Donker van Heel, Bram van Os, Dick van Dijk

The problem of tracking latent time-varying parameter vectors under model misspecification is considered. Implicit and explicit score-driven (ISD
and ESD) filters are analyzed, which update a prediction of the parameters using the gradient of the logarithmic observation density (i.e., the
score). In the ESD filter, the score is computed using the predicted parameter values, whereas in the ISD filter, the score is evaluated using the
new, updated parameter values. For both filter types, novel sufficient conditions are derived for the exponential stability (i.e., invertibility) of the
filtered parameter path and the existence of a finite mean squared error (MSE) bound with respect to the pseudo-true parameter path. In addition,
expressions for finite-sample and asymptotic MSE bounds are presented. The performance guarantees rely on mild moment conditions in the data-
generating process, while the stability result is entirely agnostic about the true process. The concavity of the postulated log density combined with
simple parameter restrictions is sufficient (but not necessary) for ISD-filter stability, whereas ESD-filter stability additionally requires the score
to be Lipschitz continuous. Extensive simulation studies validate the theoretical findings and demonstrate the enhanced stability and improved
performance of ISD over ESD filters. An empirical application to U.S. Treasury bill rates confirms the practical relevance of the contribution.

E0393: Variational bagging: A robust and scalable approach for Bayesian uncertainty quantification

Presenter: Ilsang Ohn, Inha University, Korea, South

A variational bagging approach that integrates a bagging procedure with variational Bayes is introduced, resulting in a bagged variational pos-
terior, the average of variational posteriors obtained with multiple bootstrap samples, for improved inference. Strong theoretical guarantees for
the method are established. First, a Bernstein-von Mises (BvM) theorem is derived for the bagged variational posterior, which ensures valid un-
certainty quantification. The BvM theorem reveals that the bagged variational posterior provides reliable uncertainty quantification under model
misspecification, while the standard posterior distribution may provide too optimistic uncertainty estimation. Another interesting implication of
the BvM theorem is that even when using a mean-field variational family, the limiting behavior of the bagged variational posterior is quite similar
to the standard posterior, as it can recover off-diagonal elements of the limiting covariance structure. That is, variational bagging provides a more
accurate approximation of the posterior than usual variational Bayes. Posterior contraction rates are also established for general models, which
implies that variational bagging conducts an optimal first-order inference. The advantages of the variational bagging approach are illustrated in
several numerical examples.

E0385: Multiple Wasserstein gradient descent algorithm for multi-objective distributional optimization

Presenter: DaiHai Nguyen, Hokkaido University, Japan

The optimization problem of simultaneously minimizing multiple objective functionals over a family of probability distributions is addressed.
This type of multi-objective distributional optimization commonly arises in machine learning and statistics, with applications in areas such as
multiple target sampling, multi-task learning, and multi-objective generative modeling. To solve this problem, an iterative particle-based algorithm
is proposed, called muliple Wasserstein gradient descent (MWGraD), which constructs a flow of intermediate empirical distributions, each being
represented by a set of particles, which gradually minimize the multiple objective functionals simultaneously. Specifically, MWGraD consists of
two key steps at each iteration. First, it estimates the Wasserstein gradient for each objective function based on the current particles. Then, it
aggregates these gradients into a single Wasserstein gradient using dynamically adjusted weights and updates the particles accordingly. In addition,
theoretical analysis is provided, and experimental results are presented on both synthetic and real-world datasets, demonstrating the effectiveness
of MWGraD.

E1292: Integration methods in approximate Bayesian inference

Presenter:  Yanbo Tang, Imperial College London, United Kingdom

The application of integration methods is examined for approximating key quantities associated with complex posterior distributions and marginal
likelihoods, along with their corresponding statistical guarantees. Particular attention is given to two classes of integration techniques: quadrature
methods and grid-based Monte Carlo methods. Their computational complexities are analyzed in the context of high-dimensional settings. Finally,
illustrative examples demonstrating the practical implementation of these methods are presented.
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EO171 Room 605 RECENT ADVANCES IN NONPARAMETRIC AND SEMIPARAMETRIC METHODS Chair: Kehui Chen

E0250: Augmented doubly robust post-imputation inference for proteomic data

Presenter:  Haeun Moon, Seoul National University, Korea, South

Co-authors: Kathryn Roeder, Jing Lei

Quantitative measurements produced by mass spectrometry proteomics experiments offer a direct way to explore the role of proteins in molecular
mechanisms. However, analysis of such data is challenging due to the large proportion of missing values. A common strategy to address this issue
is to utilize an imputed dataset, which often introduces systematic bias into downstream analyses if the imputation errors are ignored. A statistical
framework is proposed, inspired by doubly robust estimators that offer valid and efficient inference for proteomic data. The framework combines
powerful machine learning tools, such as variational autoencoders, to augment the imputation quality with high-dimensional peptide data and a
parametric model to estimate the propensity score for debiasing imputed outcomes. The estimator is compatible with the double machine learning
framework and has provable properties. Simulation studies verify its empirical superiority over other existing procedures. In application to both
single-cell proteomic data and bulk-cell Alzheimer’s disease data, the method utilizes the imputed data to gain additional, meaningful discoveries
and yet maintains good control of false positives.

E0635: Besting Good-Turing: Optimality of non-parametric maximum likelihood for distribution estimation

Presenter:  Yandi Shen, Carnegie Mellon University, United States

Co-authors: Yanjun Han, Jonathan Niles-Weed, Yihong Wu

Estimating probability distributions is a fundamental statistical task with wide-ranging applications in fields such as ecology, immunology, and
linguistics. In many of these settings, the support size of the target distribution is comparable to or even exceeds the available sample size.
The Good-Turing estimator, developed over 70 years ago, has remained a benchmark for improving upon empirical frequency in such sparse
data regimes. Despite its empirical success, practitioners have long noted its limitations, including lack of robustness, numerical instability, and
the need for ad hoc preprocessing. These issues reflect its lack of theoretical optimality, as highlighted in recent work within a competitive
risk framework. A new estimator is proposed that integrates two foundational statistical ideas: empirical Bayes and nonparametric maximum
likelihood. It is proven that this estimator achieves (near) minimax optimality in the competitive framework, where Good-Turing is necessarily
sub-optimal. Extensive experiments on both synthetic and real data drawn from natural language and demographic applications demonstrate its
superior empirical performance.

E0724: Dynamic clustering for heterophilic stochastic block models with time-varying node memberships

Presenter:  Kevin Lin, University of Washington, United States

Co-authors: Jing Lei

A time-ordered sequence of networks is considered, stemming from stochastic block models where nodes gradually change memberships over
time and no network at any single time point contains sufficient signal strength to recover its community structure. To estimate the time-varying
community structure, KD-SoS (kernel debiased sum-of-square) is developed, a method performing spectral clustering after a debiased sum-of-
squared aggregation of adjacency matrices. The theory demonstrates via a novel bias-variance decomposition that KD-SoS achieves consistent
community detection of each network even when heterophilic networks do not require smoothness in the time-varying dynamics of between-
community connectivities. The identifiability of aligning community structures across time based on how rapidly nodes change communities is
also proven, and a data-adaptive bandwidth tuning procedure is developed for KD-SoS. The utility and advantages of KD-SoS are demonstrated
through simulations and a novel analysis of the time-varying dynamics in gene coordination in the human developing brain system.

E0756: A generalized Bayesian tree ensemble approach to density learning

Presenter:  Linxi Liu, University of Pittsburgh, United States

Co-authors: Li Ma

Tree-based methods cover a broad class of effective and computationally efficient nonparametric learning algorithms. In supervised learning, tree
ensembles, such as forests, boosting, and BART, are among the most successful and widely adopted algorithms, even when facing the competition
of deep learning methods. In unsupervised learning, tree-based methods have been proven effective in a range of statistical inference tasks, such
as density estimation, clustering, multi-resolution sketching of distributional variations, and data compression. Density learning, which includes
both density estimation and generative modeling, is a fundamental problem in unsupervised learning. A novel generalized Bayesian tree ensemble
approach is introduced to density learning, called Gibbs density forests. Instead of making likelihood-based inference under the classical Bayesian
framework, the method employs an empirical risk function for each forest topology and makes risk-based generalized Bayesian inference. A
carefully designed risk function is central to this framework. Such a risk function is proposed, and its effectiveness is demonstrated in quantifying
the goodness of each forest. In addition, an efficient computational algorithm is proposed based on sequential Monte Carlo for computing the
density estimates, and the practical performance of the proposed method is illustrated through simulations in both low-dimensional and moderately
high-dimensional settings.

EO0258 Room 606 RECENT ADVANCES IN TIME SERIES ECONOMETRICS Chair: Yan Liu

E0260: Frequency-domain estimation of dynamic factor models

Presenter: Giovanni Motta, Columbia University, United States

Co-authors: Michael Eichler

The generalized dynamic factor model has become very popular in the theory and practice of large panels of time series data. The asymptotic
properties of the corresponding estimators have been studied previously. Those estimators rely on Brillinger’s dynamic principal components and
thus involve two-sided filters, which leads to rather poor forecasting performances. A more recent study derives the asymptotic properties of a
semi-parametric estimator of loadings and common shocks based on one-sided filters. However, compared to the model in the previous study,
the latter model relies on the additional assumptions that the common components have rational spectral density and admit a finite autoregressive
representation. Moreover, the estimator involves several time- and frequency- domain estimation steps. A novel approach is proposed to estimate
the common components and the common shocks directly in the frequency domain. The approach does not rely on the assumption of rational
spectral density, and the estimation method is computationally simpler and faster.

E0326: A data dependent spatial panel climate model on harmful emissions

Presenter:  Alexia Ventouri, Kings College London, United Kingdom

Co-authors: George Kapetanios, Stylianos Asimakopoulos, Vasilis Sarafidis

Spatial cross-sectional dependence is introduced to a panel climate model on harmful emissions. It builds on a novel methodology for identifying
and estimating spatial and network models using large panel data, which addresses the challenge of estimating the spatial interactions between
individual units by developing a boosting algorithm that relies on the statistical significance of individual neighboring covariates tested one at a
time. The method is referred to as boosting one neighbor at a time multiple testing (BONMT). It allows for the flexible selection of neighboring
units in the presence of high-dimensional networks, even in cases where the cross-sectional dimension of the panel is larger than the number of
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time series observations available. BONMT is applied to facility-level data from 1992-2023 on toxic emissions, employment, and sales at over
12,000 facilities. Results suggest that pollution imposes costly externalities on human health and the economy, forcing policymakers to make
environmental protection a top priority.

E0348: Whittle estimation of strongly dependent time series with random cycles

Presenter: Edward Hill, Queen Mary University of London, United Kingdom

Co-authors: Liudas Giraitis

A two-stage estimation procedure for the parameters of a second-order stationary time series containing a random cycle is described. The au-
toregressive cyclically integrated moving average (ARCIMA) process is a new fractional differencing model that captures both persistence and
periodicity in data. In this framework, the cyclicality of the process is first estimated by maximizing the periodogram over the Fourier frequen-
cies. Plugging in this estimated cycle frequency into a Whittle likelihood function, estimates of the remaining parameters of the ARCIMA model,
specifically the autoregressive and moving average coefficients and also the fractional differencing parameter, can be obtained. It is shown that
the Whittle estimates of these parameters are /n-consistent and asymptotically normal. Simulations suggest good performance of the two-stage
procedure.

E1177: Matrix decomposition for multivariate harmonic time series regression models

Presenter: Rinka Sagawa, Waseda University, Japan

The prediction error matrix is considered when a multivariate time series is misspecified as a multivariate harmonic regression model. In multivariate
time series, identifying overall periodicity becomes challenging when individual components exhibit different periodic behaviors. Moreover, even
in univariate settings, model misspecification can lead to reduced prediction accuracy and increased prediction error variance. It is shown that under
such misspecification, the prediction error matrix can be decomposed into two parts: one derived from an autoregressive model based on the true
stationary process and the other representing periodic components characterized by the spectral density matrix of the true process. This result is
extendable to functional time series, where it is demonstrated via simulation that the periodic structure is preserved even when the type and number
of basis functions used to convert the functional data into multivariate form are changed. Finally, the applicability of the proposed method to model
selection is explored through data analysis using temperature data.

EO154 Room 817 TOPICS IN GRAPHICAL MODELS AND CAUSAL INFERENCE Chair: Quan Zhou

E0310: Consistent DAG selection for Bayesian causal discovery under non-Gaussianity

Presenter:  Anamitra Chaudhuri, Texas A&M University, United States

Co-authors: Anirban Bhattacharya

The focus is on the problem of learning the underlying causal structure among a set of variables, which are assumed to follow a Bayesian network
or, more specifically, a linear acyclic structural equation model (SEM) with the associated errors being independent and allowed to be non-Gaussian.
A Bayesian hierarchical model is proposed to identify the true data-generating directed acyclic graph (DAG) structure where the nodes and edges
represent the variables and the direct causal effects, respectively. Moreover, incorporating the information of non-Gaussian errors, we characterize
the distribution equivalence class of the true DAG, which specifies the best possible extent up to which the DAG can be identified based on purely
observational data. Furthermore, under the consideration that the errors are distributed as some scale mixture of Gaussian, where the mixing
distribution is unspecified, and mild distributional assumptions, we establish that the posterior probability of the distribution equivalence class of
the true DAG converges to unity as the sample size grows. This shows that the proposed method achieves the posterior DAG selection consistency.
Simulation studies are presented to illustrate the results, where we also demonstrate different rates of divergence of the associated posterior odds
varying over the competing DAGs.

E0489: Varying coefficient-based graphical regression for estimating undirected graphs

Presenter: Zeya Wang, University of Kentucky, United States

The purpose is to discuss regression-based approaches for estimating undirected graphical models, where the goal is to model conditional de-
pendencies among random variables as functions of subject-level covariates. These frameworks enable the incorporation of observation-specific
heterogeneity into network estimation, allowing the learned graph structures to vary with subject-level characteristics. A key class of these models
is built on varying coefficient foundations, providing a flexible and principled framework for capturing how aspects of graph topology, such as the
presence or strength of edges, depend on covariates, typically through linear relationships. A brief overview of recent advances is provided in this
area. Building on this foundation, the focus is on the aspects that accommodate nonlinear relationships between covariates and edge strengths,
aiming to more accurately capture complex variations in network structure.

E0623: Causal discovery with diverse types of outcomes and unmeasured confounders

Presenter: Minjie Wang, Binghamton University, United States

Co-authors: Xiaotong Shen, Wei Pan

Causal discovery, the process of identifying causal relationships among variables, is a fundamental problem in statistics. Yet, statistical challenges
remain when the data is of mixed data types and affected by unmeasured confounders. These issues are addressed by presenting a novel causal
discovery method via instrumental variables with generalized structural equation models suited for analyzing diverse types of outcomes, including
discrete, continuous, and mixed data, in the presence of confounders. In particular, two peeling algorithms (bottom-up and top-down) are introduced
to ascertain causal relationships and valid instruments. The approach first reconstructs a super-graph to represent ancestral relationships between
variables, using a peeling algorithm based on nodewise-constrained GLM regressions that exploit relationships between primary and instrumental
variables. Then, it estimates parent-child effects from the ancestral relationships using another peeling algorithm that deconfounds a child’s model
with information borrowed from its parents’ models. A theoretical analysis of the proposed approach is also presented, establishing conditions for
model identifiability and providing statistical guarantees for accurately discovering parent-child relationships via the peeling algorithms. Finally,
an application to Alzheimer’s disease genomics data is demonstrated, highlighting the method’s utility in constructing gene-to-gene and gene-to-
disease regulatory networks.

E0676: Mediation analysis of the effect of geriatric depression on Alzheimer’s disease risk

Presenter: Yuexia Zhang, The University of Texas at San Antonio, United States

Co-authors: Yubai Yuan, Fei Xue, Kecheng Wei, Jin Zhou, Annie Qu

Depression and Alzheimer’s disease (AD) are both highly prevalent among older adults, yet the causal relationship between them remains under-
explored. Using datasets from the Alzheimer’s Disease Neuroimaging Initiative (ADNI) study, the aim is to examine whether geriatric depression
has a significant causal effect on the risk of AD and investigate the mediating role of key biological and clinical mediators. To estimate these
causal effects consistently, ultra-high-dimensional potential confounders are controlled for, including DNA methylation levels, applying a ball
correlation-based method for confounder selection within the mediation analysis. To ensure robustness against model misspecification, a robust
mediation analysis framework is adopted. Findings indicate a significantly positive causal effect of geriatric depression on AD risk. Based on
these insights, new prevention and treatment strategies for geriatric depression and Alzheimer’s disease can be proposed by targeting the identified
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confounders and mediators.

EO152 Room 701 STATISTICAL METHODS FOR DISTRIBUTION SHIFT Chair: Zehang Li

E0165: Some models are useful, but for how long: A decision-theoretic approach about when to refit large-scale models

Presenter: Kentaro Hoffman, University of Washington, United States

Co-authors: Tyler McCormick

Large-scale prediction models using tools from artificial intelligence (AI) or machine learning (ML) are increasingly common across a variety of
industries and scientific domains. Despite their effectiveness, training Al and ML tools at scale can cost tens or hundreds of thousands of dollars
(or more), and even after a model is trained, substantial resources must be invested to keep models up-to-date. A decision-theoretic framework is
presented for deciding when to refit an AI/ML model when the goal is to perform unbiased statistical inference using partially AI/ML-generated
data. Drawing on portfolio optimization theory, the decision of recalibrating a model or statistical inference versus refitting the model is treated
as a choice between "investing” in one of two "assets.” One asset, recalibrating the model based on another model, is quick and relatively
inexpensive but bears uncertainty from sampling and may not be robust to model drift. The other asset, refitting the model, is costly but removes
the drift concern (though not statistical uncertainty from sampling). A framework is presented for balancing these two potential investments while
preserving statistical validity. The framework is evaluated using simulation and data on electricity usage and predicting flu trends.

E0276: Statistical learning of distributionally robust stochastic control in continuous state spaces

Presenter: Nian Si, HKUST, Hong Kong

The purpose is to explore the control of stochastic systems with potentially continuous state and action spaces, characterized by the state dynamics
Xit1 = f(X:,Ar,W;). X, A, and W represent the state, action, and exogenous random noise processes, respectively, with f denoting a known function
that describes state transitions. Traditionally, the noise process W;, is assumed to be independent and identically distributed, with a distribution that
is either fully known or can be consistently estimated. However, the occurrence of distributional shifts, typical in engineering settings, necessitates
the consideration of the robustness of the policy. A distributionally robust stochastic control paradigm is introduced that accommodates possibly
adaptive adversarial perturbation to the noise distribution within a prescribed ambiguity set. Two adversary models are examined: current-action-
aware and current-action unaware, leading to different dynamic programming equations. Furthermore, the optimal finite-sample minimax rates
are characterized for achieving uniform learning of the robust value function across continuum states under both adversary types, considering
ambiguity sets defined by fk-divergence and Wasserstein distance. Finally, the applicability of the framework is demonstrated across various
real-world settings.

E0816: Covariate shift corrected conditional randomization test

Presenter: Shuangning Li, University of Chicago, United States

Conditional independence tests are crucial across various disciplines in determining the independence of an outcome variable Y from a treatment
variable X, conditioning on a set of confounders Z. The conditional randomization test (CRT) offers a powerful framework for such testing by
assuming known distributions of XIZ; it controls the Type-I error exactly, allowing for the use of flexible, black-box test statistics. In practice,
testing for conditional independence often involves using data from a source population to draw conclusions about a target population. This can be
challenging due to covariate shift differences in the distribution of X, Z, and surrogate variables, which can affect the conditional distribution of Y
given X and Z rendering traditional CRT approaches invalid. To address this issue, a novel covariate shift corrected Pearson chi-squared conditional
randomization (csPCR) test is proposed. This test adapts to covariate shifts by integrating importance weights and employing the control variates
method to reduce variance in the test statistics and thus enhance power. Theoretically, it is established that the csPCR test controls the Type-I error
asymptotically. Empirically, through simulation studies, it is demonstrated that the method not only maintains control over Type-I errors but also
exhibits superior power, confirming its efficacy and practical utility in real-world scenarios where covariate shifts are prevalent.

E0621: Bayesian federated cause-of-death quantification under distribution shift

Presenter:  Zehang Li, University of California, Santa Cruz, United States

Cause-of-death data is fundamental for understanding population health trends and inequalities as well as designing and evaluating public health
interventions. A significant proportion of global deaths, particularly in low- and middle-income countries (LMICs), do not have medically certified
causes assigned. In such settings, verbal autopsy (VA) is a widely adopted approach to estimate disease burdens by interviewing caregivers of the
deceased. A flexible Bayesian federated learning approach that enables cause-of-death assignment and quantification of cause-of-death distribution
in a new population without data sharing from multiple training datasets is proposed. The key to this approach is a latent class model framework
that allows flexible characterization of the joint distribution of symptoms and causes across heterogeneous populations with distribution shifts.
It is shown that the proposed method significantly outperforms models based on a single training dataset and achieves comparable performance
compared to the joint modeling approach that pools all available data. The practical implications of such federated learning models are also
discussed in the VA analysis pipeline.

EO341 Room 702 INFORMATION, RISK, AND THE REAL ECONOMY: ADVANCES IN FIRM AND MARKET DYNAMICS Chair: Shi Qi

E0305: Asymmetric information, two-way learning, and the Fed information effect

Presenter: Zhao Han, College of William and Mary, United States

Co-authors: Chengcheng Jia

The causes and consequences of the Fed information effect are studied. A simple analytical model is first used to show that under asymmetric
information, monetary policy surprises (MPSs) correlate with the unobserved state of the economy. The correlation implies that MPSs provide
information about the state of the economy, but a reduced form estimation of the information effect may be biased. A structural new Keynesian
model is then developed to gauge the magnitude of asymmetric information. Under the calibration, the central bank does not have superior real-time
information compared to the private sector. Over time, a two-way learning mechanism between the central bank and the private sector mitigates
the information friction and generates a meaningful information effect. Asymmetric information causes amplified output dynamics, and the Fed
information effect leads to hump-shaped inflation responses to aggregate demand shocks, both of which contribute to a flattened Phillip’s curve.

E0504: Profit shifting and firm growth

Presenter: Sepideh Raei, Utah State University, United States

The consequences of profit shifting for firm growth are analyzed. Using French firm-level administrative data, it is shown that firms that open their
first subsidiary in a tax haven have lower growth rates of employment, turnover, and assets relative to similar firms that open a subsidiary either
domestically or in another high-tax location. Similar trends are shown globally using the firm-level balance sheet data. A novel firm dynamic model
is built with multi-establishment firms to explain the mechanism driving this empirical observation. In the model, firms choose to expand their
operations by either growing the size of each of their establishments or by opening a new establishment in domestic, high-tax, and low-tax locations.
The model is used to show that tax planning incentives result in firms opting to be multinationals and having fewer and smaller establishments. This
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results in lower levels of output and employment. Findings suggest that when firms prioritize minimizing their tax bill, they may forgo a higher
level of output and employment.

E0827: Defaultable credit in an input-output economy

Presenter: Khalil Esmkhani, Simon Fraser University, Canada

Co-authors: Ali Karimirad

Debt financing is crucial for business operations but creates distortions when defaults are possible. The focus is on how defaultable credit affects
resource allocation using a multi-sector input-output model with endogenous defaults. Limited enforcement of debt contracts induces persistent
economic distortions through over-ordering of intermediate inputs and excessive credit demand. Distortions accumulate upstream, with sectors pro-
ducing intermediate inputs acting as sinkholes that overproduce, while downstream sectors producing final goods underproduce. This misallocation
directs excessive resources toward intermediate inputs at the expense of final goods, reducing total factor productivity, consumption, and welfare.
The inefficiency stems from incomplete credit contracts where parties consider only non-defaulting scenarios, generating pecuniary externalities
they fail to internalize. Default possibilities also skew debt structure toward senior debts like trade credit, further enhanced by flexible factors of
production. Using US data, these distortions are demonstrated to be economically significant.

E0917: Spatial-temporal modeling of branch-level deposits

Presenter:  Shi Qi, William & Mary, United States

A spatial-temporal autoregressive panel model is developed to analyze branch-level deposit dynamics and uncover localized interdependencies in
the U.S. banking system. Using a dataset of commercial bank branches and annual deposit balances spanning multiple decades, it is estimated
how deposit growth at one branch responds to both its own historical values and the deposit behavior of spatially proximate branches. The
framework incorporates spatial lags and time lags simultaneously, allowing for the joint modeling of geographic spillovers and persistence in
deposit trends. Branch-specific spatial weight matrices are constructed based on geographic proximity and bank ownership, enabling differentiation
between intra-bank and inter-bank spatial effects. By comparing model specifications with and without spatial terms, the extent to which traditional
models understate inter-branch dependencies is quantified. Findings demonstrate that spatial autocorrelation in deposit growth is economically
and statistically significant, particularly in urban markets with dense branch networks. This methodology provides a foundation for measuring the
stability of deposit funding across space and time, offering a scalable approach for studying liquidity dynamics at fine geographic resolution. The
contribution is to empirical banking and spatial econometrics literature by adapting spatiotemporal modeling tools to branch-level financial data.

E0026 Room 703 EXPLORING NEW FRONTIERS IN BAYESIAN LEARNING Chair: Xinyuan Song

E0258: A flexible Bayesian approach for causal inference with time-varying confounding and survival outcomes

Presenter: Liangyuan Hu, Rutgers University, United States

In longitudinal observational studies with time-to-event outcomes, a common objective in causal analysis is to estimate the causal survival curve
under hypothetical intervention scenarios. The g-formula is a useful tool for this analysis. To enhance the traditional parametric g-formula,
we developed an alternative g-formula estimator, which incorporates the Bayesian Additive Regression Trees (BART) into the modeling of the
time-evolving generative components, aiming to mitigate the bias due to model misspecification. We focus on binary time-varying treatments
and introduce a general class of g-formulas for discrete survival data that can incorporate longitudinal balancing scores. The minimum sufficient
formulation of these longitudinal balancing scores is linked to the nature of treatment strategies, i.e., static or dynamic. For each type of treatment
strategy, we provide posterior sampling algorithms. We conducted simulations to illustrate the empirical performance of the proposed method and
demonstrate its practical utility using data from the Yale New Haven Health System’s electronic health records.

E0256: Statistical methods for dimension reduction in single-cell genomics leveraging prior from reference data

Presenter:  Zhixiang Lin, The Chinese University of Hong Kong, Hong Kong

The recent advancements in single-cell technologies, including single-cell chromatin accessibility sequencing (scCAS), have enabled profiling the
epigenetic landscapes for thousands of individual cells. However, the characteristics of scCAS data, including high dimensionality, high degree
of sparsity, and high technical variation, make the computational analysis challenging. Reference-guided approaches, which utilize the prior
information in existing datasets, may facilitate the analysis of scCAS data. Statistical methods are presented, which leverage the prior information
in massive existing bulk chromatin accessibility and annotated scCAS data. The proposed methods simultaneously model (1) the shared biological
variation among scCAS data and the reference data and (2) the unique biological variation in scCAS data that identifies distinct subpopulations.

E0284: Bayesian electronic health record analysis and its application in Cirrhosis progression

Presenter: Xiaodan Fan, The Chinese University of Hong Kong, Hong Kong

The high missingness in electronic health records (EHR) often hinders the efficient exploitation of its rich medical information. The high missing-
ness is addressed in the context of disease progression study by proposing a Bayesian inhomogeneous hidden Markov model. The model is highly
interpretable and is capable of efficiently predicting the latent states and performing imputation based on incomplete observations. The proposed
model is validated by simulation studies and application to the identification of crucial signals and the prediction of disease progression trajectories.

E0841: Latent Gaussian process joint model for integrative analysis of multimodal biomarkers and initiation of medication

Presenter: Kai Kang, Sun Yat-sen University, China

Patients affected by Parkinson’s disease (PD) usually experience a range of symptoms, including movement disorder, sleep disturbance, and brain
structural changes, and may start treatment at certain time points throughout the clinical course. Current research focusing on a single modality
fails to display the full picture of the disease progression and its connection with the timing of symptomatic therapy. The aim is to integrate
longitudinal mixed types of measurements from multiple modalities and uncover their relationship with the initiation of PD treatment using a
latent Gaussian process joint model. The dependence structure between observed multimodal biomarkers is characterized by several underlying
unobserved Gaussian processes through a generalized factor model. Instead of assuming a certain parametric form a priori, the Gaussian processes,
with its philosophy to let data speak for themselves, are expected to capture the possibly nonlinear and complex progression profiles of PD-
related measurements. The obtained Gaussian processes are also incorporated into a varying coefficient Cox model so as to jointly monitor the
longitudinal PD-related measurements and their time-varying effects on time-to-initiation of PD treatment. The application of the proposed method
to the Parkinson’s Progression Markers Initiative dataset yields a comprehensive understanding of PD progression by synthesizing information
from clinical, biological, and neuroimaging perspectives.
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EO158 Room 704 MICROBIOME DATA ANALYSIS Chair: Yushu Shi

E0218: Melody: Meta-analysis of microbiome association studies for discovering generalizable microbial signatures

Presenter: Zhengzheng Tang, University of Wisconsin-Madison, United States

With the increasing number of microbiome association studies, the field aims to establish standards for data sharing, harmonization, and meta-
analysis to accurately identify microbial signatures that are generalizable across cohorts and populations. Standard meta-analysis protocols fall short
for microbiome data due to their unique characteristics, particularly their compositional structure. To address this issue, Melody is introduced, a
framework that generates, harmonizes, and combines summary association statistics across studies to identify microbial signatures in meta-analysis.
Comprehensive and realistic simulations demonstrate that Melody substantially outperforms existing approaches in prioritizing true signatures. The
utility of Melody is illustrated in real data applications.

E0450: CAT: A conditional association test for microbiome data using a permutation approach

Presenter:  Yushu Shi, Weill Cornell Medicine, United States

Co-authors: Liangliang Zhang, Christine Peterson, Robert Jenq, Kim-Anh Do

In microbiome analysis, researchers often seek to identify taxonomic features associated with an outcome of interest. However, microbiome
features are intercorrelated and linked by phylogenetic relationships, making it challenging to assess the association between an individual feature
and an outcome. A novel conditional association test is proposed, CAT, which can account for other features and phylogenetic relatedness when
testing the association between a feature and an outcome. CAT adopts a permutation approach, measuring the importance of a feature in predicting
the outcome by permuting OTU/ASV counts belonging to that feature from the data and quantifying how much the association with the outcome
is weakened through the change in the coefficient of determination. Compared with marginal association tests, it focuses on the added value of a
feature in explaining outcome variation that is not captured by other features. By leveraging global tests, including PERMANOVA and MiRKAT-
based methods, CAT allows association testing for continuous, binary, categorical, count, survival, and correlated outcomes. It is demonstrated
through simulation studies that CAT can provide a direct quantification of feature importance that is distinct from that of marginal association tests
and illustrate CAT with applications to two real-world studies on the microbiome in melanoma patients.

E0629: Bayesian analysis of spatial point patterns in multivariate microbiome imaging data

Presenter: Kyu Ha Lee, Harvard T.H. Chan School of Public Health, United States

Advances in cellular imaging technologies, especially those based on fluorescence in situ hybridization, now allow detailed visualization of the
spatial organization of human or bacterial cells. Quantifying this spatial organization is crucial for understanding the function of multicellular
tissues or biofilms, with implications for human health and disease. To address the need for better methods to achieve such quantification, flexible
multivariate point process models are proposed that characterizes and estimates complex spatial interactions among multiple cell types. The
proposed Bayesian framework is appealing due to its unified estimation process and the ability to directly quantify uncertainty in key estimates of
interest, such as those of inter-type correlation and the proportion of variance due to inter-type relationships. To ensure stable and interpretable
estimation, we consider shrinkage priors for coefficients associated with latent processes. Model selection and comparison are conducted by using
a deviance information criterion designed for models with latent variables, effectively balancing the risk of overfitting with that of oversimplifying
key quantities. Furthermore, a hierarchical modeling approach is developed to integrate multiple image-specific estimates from a given subject,
allowing inference at both the global and subject-specific levels.

E0762: Flexible aggregation of microbiome predictors

Presenter:  Christine Peterson, The University of Texas MD Anderson Cancer Center, United States

Co-authors: Satabdi Saha

Microbiome data sets, which capture the abundances of bacteria and other microorganisms in the human body, represent a key source of "big data"
in understanding human health. The purpose is to first introduce the structure of microbiome data and unique challenges in the analysis of this
high-dimensional data type. A Bayesian approach is then discussed for feature selection in regression with microbiome predictors. In the proposed
model, flexible aggregation of microbiome features is enabled through data-adaptive clustering of their coefficients, allowing for the identification
of microbial taxa with similar functional impacts. This method is illustrated with an application to a data set on the role of the microbiome in
insulin resistance.

EO0262 Room 705 RECENT ADVANCES IN TIME-SERIES ANALYSIS Chair: Sayar Karmakar

E0789: A nonparametric approach to understand the dynamics of multivariate financial data

Presenter: Kunal Rai, Indian Institute of Management Bangalore, India

Co-authors: Archi Roy, Itai Dattner, Soudeep Deb

In recent years, the increasing availability of multivariate financial data has underscored the limitations of traditional parametric models, particu-
larly in terms of flexibility and scalability. These challenges are addressed by leveraging recent advancements in nonparametric econometrics to
explore the asymptotic inference of drift, volatility, and risk metrics and quantiles within a unified framework for a multi-dimensional stochastic
regression model. The consistency of the drift, volatility, and quantile estimators, as well as the asymptotic normality of the drift estimator, is estab-
lished, providing a statistically robust foundation for analyzing complex financial markets. By capturing nonlinear dependencies and the temporal
evolution of multivariate relationships that utilize functional or physical dependence, the approach offers a more comprehensive understanding of
market dynamics. The theoretical results are further validated through detailed simulations and a real-world application to energy market returns,
demonstrating the practical utility of the proposed method. The analytical tools available for financial forecasting , risk management, and portfolio
optimization are not only enhanced, but also contribute to a deeper understanding of financial market behavior.

E0859: Changepoints in mean for high-dimensional VAR systems

Presenter: Sayar Karmakar, University of Florida, United States

Estimation of changepoints in the mean for a high-dimensional VAR system is investigated. The existing literature for VAR processes almost
universally assumes a constant or zero mean. However, the existing theories fail if the mean changes once or multiple times during the time when
the data is observed. Recent techniques are leveraged from both changepoints and high-dimensional VAR estimation to come up with an accurate
estimation of these breakpoints and contrast them with existing methods. The theoretical results are corroborated with extensive simulations.

E0889: A Bayesian approach to model bivariate count data and its application in forecasting soccer matches

Presenter:  Anirban Nath, Columbia University, United States

Co-authors: Soudeep Deb

Discrete-valued time-series data can appear in a lot of social and political scenarios that include accidents, the size of the infected population, etc. A
time-varying auto-regressive model is developed with covariate dependence for bivariate integer-valued time series data. The model is implemented
in a Bayesian framework that leverages the concepts of Hamiltonian Monte Carlo techniques for estimation procedure. The method is applied to a
soccer dataset, and the match outcomes are forecasted by modeling the number of goals of the two teams. The importance of forecasting predictive
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distribution instead of using point forecasts and the utility of proper scoring rules is stressed. The method is compared with two other existing
methods for similar setups in terms of forecasting accuracy. Properties of bivariate Poisson and Skellam distribution are used extensively.

E0958: Change-point estimation under epidemic alternatives

Presenter:  Soham Bonnerjee, University of Chicago, United States

Co-authors: Sayar Karmakar, George Michailidis

Traditional change-point analysis explores scenarios where the signal is piecewise. The purpose is to consider a situation where changes occur
for a short time and come back to the original benchmark. Research on such epidemic patches or interval breakpoints is obscure in the existing
literature and only discusses testing for the existence of such breaks. Detection accuracy results are established for the single and multiple epidemic
scenarios. The naive algorithm has a lot of computational burden due to the nature of the problem. A novel block-based technique is proposed
for detecting such breaks, and its theoretical guarantees are established. It is concluded by corroborating theoretical results with some simulation
studies.

EO196 Room 708 RECENT ADVANCES IN APPLIED STATISTICS Chair: Guo Yu

E0414: A Bayesian group sparsity approach to multiple structural breaks of an AR(p) process

Presenter:  Yi-Chi Chen, National Cheng Kung University, Taiwan

Co-authors: Kuo-Jung Lee

A Bayesian group sparsity approach is introduced for modeling non-stationary time series with structural breaks in autoregressive (AR) processes.
Unlike conventional methods, this approach treats structural breaks as unknown parameters inferred directly from the data. By embedding break
detection within a Bayesian model selection framework, it jointly estimates breakpoints and AR structures, ensuring a fully integrated, data-driven
inference process. A key contribution is the unification of break detection and parameter estimation through hierarchical Bayesian variable selection
techniques, identifying significant regime changes and within-segment AR structures. The group-wise Gibbs sampling (GWGS) method facilitates
posterior sampling while maintaining computational feasibility, making it suitable for macroeconomic and financial time series analysis. Simulation
studies confirm the method’s effectiveness in detecting structural changes and estimating regime-specific dynamics. An empirical application to
economic time series demonstrates its ability to identify regime shifts and capture evolving economic conditions. This approach provides a robust
tool for understanding regime-dependent economic dynamics, with significant implications for macroeconomic forecasting, risk assessment, and
policy evaluation.

E0472: Dynamic supervised principal component analysis for classification

Presenter: Ruiyang Wu, Baruch College, CUNY, United States

Co-authors: Wenbo Ouyang, Ning Hao, Hao Zhang

A novel framework is introduced for high-dimensional dynamic classification to address the evolving nature of class distributions over time or
other index variables. Under this framework, traditional discriminant analysis techniques are adapted to learn dynamic decision rules with respect
to the index variable. It features a new supervised dimension reduction method employing kernel smoothing to identify the optimal subspace
projection, and the resulting variables from this projection are trained with a subsequent classifier, such as linear discriminant analysis and quadratic
discriminant analysis. The effectiveness of the proposed methods is illustrated through theoretical analysis and numerical examples. The results
show considerable improvements in classification accuracy and computational efficiency. The contribution is to the field by offering a robust and
adaptive solution to the challenges of scalability and non-staticity in high-dimensional data classification.

E0970: Adaptive projected two-sample comparisons for high-dimensional data

Presenter: Tianyu Zhang, Carnegie Mellon University, United States

The purpose is to discuss multiple two-sample comparison procedures based on projective scores, which reduce high-dimensional distributions
to data-driven, low-dimensional directions. Motivated by structured signals in single-cell genomics data, the methods localize the difference
between the two groups to a single direction or a subset of dimensions, enhancing both power and interpretability. One approach incorporates a
debiasing step inspired by semiparametric double machine learning, allowing us to construct valid tests for scientifically meaningful projected null
hypotheses. Settings, where debiasing is either impractical or unnecessary, are also investigated, developing flexible projection techniques that
yield approximately Gaussian statistics even when influence functions are unknown.

E0699: Efficient design-based inference for the stepped wedge design

Presenter: Fan Xia, UCSF, United States

Stepped wedge designs (SWDs) are increasingly used to evaluate interventions delivered at the cluster level, but they present a range of analytical
challenges. These include confounding by time due to staggered rollout, heterogeneous time trends across clusters, incidental imbalances from
small sample sizes, complex correlation structures, and unreliable standard error estimation in finite samples. Conventional approaches, such
as linear mixed models, are sensitive to the misspecification of fixed and random effects, while existing semiparametric methods often require
strong assumptions on time trends or sacrifice efficiency. A unified semiparametric framework is proposed for effect estimation and inference
in SWDs that directly addresses these challenges. The proposed estimator is robust to the misspecification of nuisance components, consistent
and asymptotically normal, and achieves the semiparametric efficiency bound under correct covariance specification. The theory accommodates
arbitrary treatment effect models and is derived using a nonstandard extension of semiparametric efficiency theory tailored to SWDs with varying
cluster-period sizes. To support inference in trials with few clusters, a permutation-based standard error estimator and a leave-one-out correction
are introduced to reduce plug-in bias. Through simulation studies and application to a public health trial, the method’s robustness and efficiency
are demonstrated relative to standard approaches.

EO041 Room 709 RECENT ADVANCES IN STATISTICAL METHODS FOR DATA IN COMPLEX STRUCTURE Chair: Shuo Chen

E0222: Statistical brain network analysis: Recent developments and future directions

Presenter: Sean Simpson, Wake Forest University School of Medicine, United States

The recent fusion of network science and neuroscience has catalyzed a paradigm shift in how the brain is studied, leading to the field of brain
network analysis. Brain network analyses hold great potential in helping to understand normal and abnormal brain function by providing profound
clinical insight into links between system-level properties and health and behavioral outcomes. Nonetheless, many statistical challenges remain to
be able to fully realize the promise of this field. The purpose is to address a few of these challenges, briefly survey three complementary statistical
frameworks developed to address a subset of these needs a mixed modeling framework, a distance regression framework, and a hidden semi-Markov
modeling framework and discuss potential future avenues of research.

E0223: Persistent homology based connectome measures for lifespan
Presenter: Seonjoo Lee, Columbia University/New York State Psychiatric Institute, United States
Persistent homology-based connectome (PHC) measures are developed that are an alternative to standard functional/structural connectivity. The
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PHC quantifies the pattern of information during the integrated processing. It also investigated whether PHC measures explain cognitive aging
compared to traditional graph theory-based and brain system segregation measures. Structural and functional connectivity data and four cognitive
abilities (fluid reasoning, episodic memory, vocabulary, and processing speed) are extracted from large life-span cohorts. The results showed the
pattern of brain information flow over whole brain regions (i.e., integrated processing) explained more variance in cognitive abilities than other
methods. The test-retest reliability of the PH-base connectomes and the association between functional and structure PHCs are also assessed.

E0751: Network on network regression

Presenter:  Shuo Chen, University of Maryland, United States

A new statistical model is presented for multivariate edge outcomes in a network and multiple edge predictors in a network. The research is moti-
vated by the association analysis between brain network data. For example, the interest is to test how resting-state functional connectome influences
the task-related functional connectome and how structural connectivity network affects functional connectivity network. In these analyses, nodes
denote brain regions, and edges represent connections. A triple-layer network model is proposed to capture the complex associations and identify
dense association subgraph pairs. The proportion of related edges is maximized in both outcome and predictor subgraphs while ensuring that most
related edges are covered by the subgraph pairs. Extensive simulations are conducted, and the proposed method is applied to data from the human
connectome project and UK Biobank.

E0969: Testing for repeated motifs and hierarchical structure in stochastic block models

Presenter:  Vince Lyzinski, University of Maryland, College Park, United States

Co-authors: Al-Fahad Al-Qadhi, Keith Levin

The rise in complexity of network data in neuroscience, social networks, and protein-protein interaction networks has been accompanied by several
efforts to model and understand these data at different scales. A key multiscale network modeling technique posits a hierarchical structure in
the network, and by treating networks as multiple levels of subdivisions with shared statistical properties, smaller subgraph primitives can be
efficiently discovered with manageable complexity. One such example of hierarchical modeling is the hierarchical stochastic block model, which
seeks to model complex networks as being composed of community structures repeated across the network. Incorporating repeated structure
allows for parameter tying across communities in the SBM, reducing the model complexity compared to the traditional block model. A framework
is formulated for testing for repeated motif hierarchical structure in the stochastic block model framework. A model is described that naturally
expresses networks as a hierarchy of sub-networks with a set of motifs repeating across them, and the practical utility of the test is demonstrated
through theoretical analysis, extensive simulation, and real data.

EO074 Room 710 NEW METHODOLOGIES FOR HIGH-DIMENSIONAL AND COMPLEX DATA Chair: Wenbo Wu

E0652: Sufficient feature screening for ultrahigh-dimensional right-censored data with high censoring rate

Presenter:  'Wenbo Wu, University of Texas at San Antonio, United States

Feature screening for ultrahigh-dimensional right-censored data poses significant challenges, especially when censoring rates are high. Most
existing marginal screening methods focus on identifying predictors with strong marginal associations with the response variable. However, these
approaches often fail to detect active predictors that exhibit strong conditional dependence on the response, and their performance declines as
censoring rates increase. Two distance correlation-based sufficient variable screening frameworks are proposed that effectively identify active
predictors with both marginal and conditional associations to the response variable. These model-free screening methods leverage censoring
information via Buckley-James imputation, achieving superior performance even at high censoring rates. The sure screening property and rank
consistency are established for all proposed procedures. The effectiveness and advantages of the methods are demonstrated through extensive
simulation studies and analysis of a real-world dataset.

E1001: A partial envelope approach for modeling multivariate spatial-temporal data

Presenter: Reisa Widjaja, University of Texas at San Antonio, United States

In the new era of big data, modeling multivariate spatial-temporally dependent data is a challenging task due to the dimensionality of the features
and complex spatial-temporal associations among the observations across different locations and time points. To improve the estimation efficiency,
a spatial-temporal partial envelope model is proposed, which is parsimonious and effective in modeling high-dimensional spatial-temporal data. The
partial envelope model was proposed under a linear coregionalization model framework, which allows a heterogeneous spatial-temporal covariance
structure for different components of the response vector. The maximum likelihood estimator for the proposed model can be obtained through a
Grassmann manifold optimization. A complete asymptotic result is obtained for the estimator, and thorough empirical simulations are conducted
to demonstrate the soundness and effectiveness of the proposed method. The proposed model is also applied to analyze the crowdsourcing weather
data collected from personal weather stations in Syracuse, NY, in the United States.

E1006: Bayesian spatial envelope model

Presenter:  Renhao Sun, University of Texas at San Antonio, United States

Co-authors: Reisa Widjaja, Wenbo Wu

The recently developed Bayesian framework for the envelope model enhances the interpretability of model parameters and simplifies the incor-
poration of prior information. However, the current method presumes an independent error structure within the model and fails to account for
the additional complexities introduced by spatially correlated data. Therefore, a Bayesian framework is proposed for the spatial envelope model
under a linear coregionalization model framework, which allows a heterogeneous spatial covariance structure for different variables in the response
vector. By incorporating the prior information of model parameters, the proposed method offers a more flexible and robust framework for capturing
uncertainty and spatial correlation in high-dimensional data. Furthermore, appropriate prior specifications are investigated for the spatial parame-
ters, the propriety of the posterior distribution is studied, and a posterior sampling method is developed to sample both the posterior distributions
of spatial parameters and the conditional posterior distributions associated with the envelope model.

E0993: Statistical inference for large-scale multi-source heterogeneous data

Presenter: Li Cai, Zhejiang Gongshang University, China

In the era of digital information, people are faced with data that may not only be large-scale but also heterogeneous. The purpose is to study sta-
tistical inference for the overall population mean function of large-scale multi-source heterogeneous datasets. By borrowing hierarchical sampling
methods and divide-and-conquer techniques, a weighted local linear estimator is proposed for the overall population mean function of multi-source
heterogeneous data. Through studying the pointwise convergence properties and extreme value distribution properties of the estimator, accu-
rate simultaneous confidence bands and pointwise confidence intervals are constructed asymptotically for large-scale multi-source heterogeneous
data. The proposed methods are applicable not only to scenarios of heterogeneous data but also to scenarios of homogeneous data using divide-
and-conquer methods. Numerical simulation studies show that the proposed methods perform well in analyzing both large-scale multi-source
heterogeneous data and homogeneous data. As an illustration, the proposed methods are applied to hypothesis testing problems on Beijing multi-
site air-quality data and U.S. census data.
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EO095 Room 711 STATISTICAL APPROACHES FOR FUNCTIONAL DATA Chair: Ci-Ren Jiang

E0910: NeuroPMD: Neural fields for density estimation on product manifolds

Presenter:  William Consagra, University of South Carolina, United States

Co-authors: Zhiling Gu , Zhengwu Zhang

A novel deep neural network methodology is proposed for density estimation on product Riemannian manifold domains. In the approach, the
network directly parameterizes the unknown density function and is trained using a penalized maximum likelihood framework, with a penalty term
formed using manifold differential operators. The network architecture and estimation algorithm are carefully designed to handle the challenges
of high-dimensional product manifold domains, effectively mitigating the curse of dimensionality that limits traditional kernel and basis expansion
estimators, as well as overcoming the convergence issues encountered by non-specialized neural network methods. Extensive simulations and a
real-world application to brain structural connectivity data highlight the clear advantages of the method over the competing alternatives.

E0995: Domain selection for functional linear models

Presenter:  Shu-Chin Lin, National Taiwan University, Taiwan

Co-authors: Jane-Ling Wang

The purpose is to discuss scalar-on-function linear regression, focusing on the domain selection problem. While the functional predictor X(t) is
observed over a compact domain, the scalar response Y may be associated with X(t) only on a specific subdomain. The aim is to propose two
methods for estimating this domain of association that highlight the challenge of accurately identifying the domain boundary when the coefficient
function transitions smoothly to zero. To address this issue, a reproducing kernel Hilbert space (RKHS) framework is adopted, introducing a
domain estimator and establishing its asymptotic properties under mild smoothness conditions.

E1016: Functional projection Gaussian mixture

Presenter: Stefano Antonio Gattone, University G. d’ Annunzio of Chieti-Pescara, Italy

Co-authors: Roberto Rocci

The purpose is to introduce a novel model-based approach that simultaneously performs clustering and dimension reduction of functional data.
The method assumes that observed functional data are distributed as a finite mixture of Gaussian processes, with differences among components
represented in terms of means and covariances within a reduced-dimensional functional subspace. The inference is drawn conditionally at the
points where the curves are evaluated, following a penalized maximum likelihood approach to ensure smooth estimates of the centroids. An
EM-type algorithm is presented to compute these estimates. The effectiveness of this simultaneous clustering and dimension reduction method
is demonstrated through applications to both real and simulated data. This approach offers a powerful alternative to traditional tandem analysis,
which typically involves first applying dimension-reduction techniques to the data and then performing clustering on the reduced space. However,
tandem analysis may not be optimal because the reduced space identified in the first step might not contain the features most relevant for clustering,
potentially leading to suboptimal clustering results.

E1240: Scalable inference in functional linear regression with streaming data

Presenter:  Peijun Sang, University of Waterloo, Canada

Co-authors: Linglong Kong, Bei Jiang, Jinhan Xie, Enze Shi, Zuofeng Shang

Traditional static functional data analysis faces new challenges due to streaming data, where data constantly flows in. A major challenge is that
storing such an ever-increasing amount of data in memory is nearly infeasible. In addition, existing inferential tools in online learning are mainly
developed for finite-dimensional problems, while inference methods for functional data are focused on the offline setting. The focus is on the
online estimation of functional linear regression with a scalar response and a functional covariate. To tackle these issues in this setting, a functional
stochastic gradient descent algorithm is developed, and an online bootstrap resampling procedure is proposed that enables the performance of the
local (and global) inference for the slope function in functional linear regression. In particular, the proposed estimation and inference procedures
use only one pass over the data; thus, they are easy to implement and suitable for situations where data arrive in a streaming manner. Furthermore,
the convergence rate and the asymptotic distribution are established for the proposed slope function estimator. The proposed perturbed estimator
from the bootstrap procedure is shown to enjoy the same theoretical properties, which provide the theoretical justification for the online inference
tool.

EO153 Room 818 GEOMETRIC METHODS IN STATISTICS Chair: Wanli Qiao

E0822: Topological network analysis of protein aggregates in Alzheimer’s disease via bi-filtered persistent homology

Presenter:  Yuexuan Wu, University of South Carolina, United States

Co-authors: Kwun C G Chan

Alzheimer’s disease (AD) is characterized by the pathological accumulation of beta-amyloid and tau proteins in the brain. Understanding their
spatial distribution and interplay is critical for uncovering disease mechanisms and progression. A novel topological framework is proposed for
analyzing multimodal positron emission tomography (PET) imaging data to jointly capture beta-amyloid and tau deposition patterns and their
interplay. Brain networks are constructed using partial correlations of standardized uptake value ratios across brain regions. A bi-filtered persistent
homology approach is employed that enables threshold-free analysis of dual-channel network structures through topological invariants to capture
multiscale features across modalities. For group comparisons, the networks are embedded into a hierarchical tree space via dendrogram construction
and quantify group differences using geodesic distances in this non-Euclidean space. Applying the framework to two independent cohorts, region
pairs consistently co-localized for beta-amyloid and tau are identified across datasets, and cross-cohort variability is revealed in mild cognitive
impairment subgroups. The results also highlight tau’s more complex aggregation behavior and its stronger association with clinical AD. These
findings demonstrate the potential of topological network analysis and geometric representations to uncover biologically meaningful features from
multimodal neuroimaging data.

E0800: Clustering by hill-climbing: Consistency results

Presenter:  Wanli Qiao, George Mason University, United States

Co-authors: Ery Arias-Castro

Several hill-climbing approaches are considered for clustering as formulated by an early study. Both continuous-space and discrete-space (i.e.,
medoid) variants are studied, and their consistency is established.

E0659: Local maxima of discrete Gaussian processes

Presenter: Dan Cheng, Arizona State University, United States

The expected number and height distribution of local maxima are derived for Gaussian processes defined on discrete parameter sets. It is further
demonstrated that as the discrete sets become increasingly dense, the expected number and height distribution will converge to those of the
corresponding continuous Gaussian processes, respectively. Since real-world datasets are typically discrete, findings offer valuable insights for
statistical applications, including signal detection and change point detection.

134 © ECOSTA ECONOMETRICS AND STATISTICS. All rights reserved.



Saturday 23.08.2025 10:25 - 12:05 EcoSta 2025 Parallel Session M — EcoSta 2025

E0798: Optimizing policy decisions in interconnected populations: A spatially-dependent framework for dynamic decision-making
Presenter: 'Yunan Wu, Tsinghua University, China

Co-authors: Jimi Kim

Dynamic decision-making is crucial in policy formation. In reality, states or countries typically make these decisions, and their effects are inter-
dependent due to spatial relationships. However, conventional policy decision-making strategies often overlook these spatial effects, assuming no
interference among individuals. A novel framework is proposed to measure these interdependent effects across multiple stages. The methods are
also proposed to estimate the optimal policy regime, taking the spatial effects into consideration for a series of time spots, as well as constructing
confidence intervals for the coefficients indexing the optimal policy regime based on multiplier bootstrap methods. The validity of the proposed
estimation and inference methods is rigorously demonstrated. The proposed method is applied to a case study on COVID-19 school closing poli-
cies. By applying the methodologies to real-world data on state-level interventions and outcomes, it is illustrated how this approach can optimize
policy decisions. Findings have substantial implications for enhancing the effectiveness of personalized intervention strategies in interconnected
populations. This approach has the potential to revolutionize precision policy-making in spatially dependent contexts while maintaining a balance
between public health and economic considerations.

EO0234 Room 801 INFECTIOUS DISEASE MODELING Chair: Bouchra Nasri

E0333: Mathematical modelling for HIV-ZIKYV co-infections

Presenter: Bouchra Nasri, University of Montreal, Canada

The dynamics of HIV and ZIKV and their interactions are examined. The qualitative behavior of each model is first explored separately. Next, the
dynamics of the co-infection model are analyzed using thresholds and outcomes defined separately for each model. Control interventions are then
proposed, and their impact is studied on the spread of these viruses.

E0648: Joint modeling of wastewater viral loads and hospitalization dynamics

Presenter: Kangyi Peng, Simon Fraser University, Canada

Co-authors: Charmaine Dean, Xiaogiong Joan Hu

It is highly desirable to predict the hospitalizations caused by a particular infectious disease using the associated viral signals in wastewater.
Surveillance tools have been employed by public health organizations, and thus, available are the wastewater viral signals and related hospitalization
data. On the other hand, the infection process, the drive of the wastewater viral signal, and hospitalization are often not fully observable. The
infection is formulated as a hidden Markov process and used to bridge wastewater viral signals and the resulting hospitalization. The modeling
starts from the level of individual subjects and then shows how to adapt it to situations with surveillance (aggregated) data. A collection of
wastewater viral signals and COVID-19 hospitalization records from Ottawa, Canada, is employed throughout the project for illustration. Notably,
the proposed approach is in general applicable for monitoring other infectious diseases through wastewater surveillance systems.

E0948: Particle filtering models of pre-vaccine pertussis: Prediction, scenarios, outbreaks

Presenter: Nathaniel Osgood, University of Saskatchewan, Canada

Co-authors: Xiaoyan Li

Particle filtering (PF) is a contemporary sequential Monte Carlo method supporting statistical filtering of nonlinear models with non-Gaussian
measurement and process noise, given a time series of empirical observations. Previous research has demonstrated the effective application of
PF to low-dimensional compartmental transmission models. Implementation and evaluation of PF application is demonstrated for more complex
compartmental transmission models for B. pertussis, including models involving 1-32 age groups and with two distinct functional forms for contact
matrices, using over 35 years of monthly and annual pre-vaccination data from the Canadian province of Saskatchewan. Following the evaluation of
the predictive accuracy of these model variants, prediction, intervention scenario evaluation, and outbreak classification analysis are then performed
based on the most accurate model. It is found that PF with relatively high-dimensional pertussis transmission models and reported case counts can
support effective prediction of pertussis outbreak evolution and classification of outbreak occurrence in the next month (AUC 0.91) in the context
of even aggregate monthly incoming empirical data. PF models are further found valuable in performing counterfactual analysis of interventions.
With its grounding in an understanding of disease mechanisms and a representation of the latent state of the system, this technique further offers
high explanatory value.

E1104: Estimating the effect of contact tracing during the early state of an epidemic

Presenter:  Junling Ma, University of Victoria, Canada

Contact tracing is an important intervention measure to control infectious diseases. A new approach is presented that tracks contacts in a randomly
mixed population, which allows the precise modeling of the contact tracing process. The model resulting from this new approach allows for studying
the effect of contact tracing and isolation of diagnosed patients on the control reproduction number and number of infected individuals. However,
it is found that case counts alone during the early stage of an outbreak before the susceptible population has been depleted are not sufficient to
identify key contact tracing parameters such as coverage probability (the fraction of contacts successfully tracked) and testing rate. The reason
that a patient is tested for diagnosis is needed, i.e., whether they are quarantined and showing symptoms, voluntarily tested due to symptoms, or
contact tracing while showing symptoms. The model is then applied to estimate the effect of contact tracing on the basic reproduction number and
epidemic size in Ontario, Canada.

EO0253 Room 802 INNOVATIVE MACHINE LEARNING APPROACHES FOR BIG BIOMEDICAL DATA Chair: Sandra Safo

E0729: A non-parametric integrative Bayesian approach for variable selection and prediction

Presenter: Thierry Chekouo, University of Minnesota, United States

Linear models may not adequately capture complex, nonlinear associations between outcomes and features. Moreover, with advancements in
technology, data from multiple platforms are now collected on the same individuals, necessitating methods that effectively integrate multi-platform
data. To address these limitations, a nonparametric Bayesian variable selection approach that employs Gaussian process priors is proposed to
flexibly model the response surface within a model-based data integration framework. The novelties of the method lie in integrating multi-view
data using multiple kernels in a Bayesian framework, allowing for simultaneous variable selection for each data type and accurate prediction. The
proposed model measures the importance of each data view in predicting clinical outcomes while performing view-specific variable selection.
A key feature of the method is that it can also be utilized in accelerated failure time (AFT) models when dealing with censored time-to-event
outcomes. Several simulation studies are presented where we demonstrate the capability of the approach to detect significant variables across
various data platforms and to predict outcomes effectively.

E0934: Boosting AI-generated biomedical images with confidence through advanced statistical inference
Presenter: Guannan Wang, College of William & Mary, United States
Co-authors: Zhiling Gu, Shan Yu, Lily Wang

Generative artificial intelligence (AI) has transformed the biomedical imaging field through image synthesis, addressing challenges of data avail-

© ECOSTA ECONOMETRICS AND STATISTICS. All rights reserved. 135



Saturday 23.08.2025 10:25 - 12:05 EcoSta 2025 Parallel Session M — EcoSta 2025

ability, privacy, and diversity in biomedical research. This project proposes a novel nonparametric method within the functional data framework to
discern significant differences between the mean and covariance functions of original and synthetic biomedical imaging data, thereby enhancing
the fidelity and utility of synthetic data. Focusing on surface-based synthetic imaging data, the approach employs triangulated spherical splines
to address spatial heterogeneity. A key contribution is the construction of simultaneous confidence regions (SCRs) to rigorously quantify uncer-
tainty in original-synthetic differences. The asymptotic properties of the proposed SCRs are established, providing exact coverage probabilities
and demonstrating equivalence to those derived from noise-free imaging data. Simulation studies validate the coverage properties of the SCRs and
evaluate the size and power of the associated hypothesis tests. The proposed method is applied to compare original and synthetic brain imaging
data from the Human Connectome Project, highlighting significant differences between the original and synthetic images.

E0942: Beyond the one-size-fits-all: A deep learning method to identify subgroup-specific biomarkers

Presenter: Anja Logan, University of Minnesota, United States

Co-authors: Sandra Safo

The heterogeneity in many complex diseases has spurred efforts to leverage multiomics and phenotypic data to identify biomarkers of disease risk
and progression to better understand the underlying physiology. These attempts focus mainly on the general population, use few molecular factors,
hardly account for social determinants of health (SDoH), and establish simple associations, limiting the ability to better characterize health for
disadvantaged populations. A broader, systems-level perspective centered on the totality of SDoH, multiomics, and phenotypic data is proposed,
using innovative interpretable deep learning (DL) methods to better understand and help address health disparities. The proposed DL method jointly
integrates data from multiple sources and predicts a clinical outcome while yielding common and subgroup-specific variable selection. Simulations
are used to demonstrate the effectiveness of the proposed and other methods in the literature. Real data analyses would be conducted.

EO089 Room 803 FROM THEORY TO PRACTICE: CUTTING-EDGE APPROACHES IN DESIGN OF EXPERIMENTS Chair: Qian Xiao

E0286: Collaborative design of controlled experiments in the presence of subject covariates

Presenter:  Qiong Zhang, Clemson University, United States

In some cases, researchers may run multiple, separate, controlled experiments where subjects participate in more than one experiment. Due to
subjects participating in multiple experiments, there is a correlation among the responses across experiments. Taking account of the correlation
across experiments, a recent study proposed the collaborative analysis framework and demonstrated that their framework can provide more precise
estimates of treatment effects than if one were to analyze the experiments separately. The experimental design problem of allocating subjects
to treatment or control within each of the multiple experiments when subject covariate information is available is considered. The goal of the
allocation is to provide precise estimates of treatment effects for each experiment to further improve precision gained through collaborative analysis.
Using D-optimality as the allocation criterion, semi-definite programming-based randomized algorithms are proposed, which provide solutions to
the D-optimality problem. The performance of the algorithms is showcased in a simulation study, demonstrating their effectiveness over pure
randomization methods when the number of subject covariates is large.

E0167: A stratified L,-discrepancy with application to space-filling designs

Presenter:  Ye Tian, Beijing University of Posts and Telecommunications, China

Co-authors: Hongquan Xu

Space-filling designs are widely used in computer experiments. A stratified L2-discrepancy is proposed to evaluate the uniformity of a design when
the design domain is stratified into various subregions. Weights are used to adjust preferences for uniformity over subregions in each stratification.
The stratified L2-discrepancy is easy to compute, satisfies a Koksma-Hlawka-type inequality, and overcomes the curse of dimensionality that exists
for other discrepancies. It is applicable to a broad class of designs and covers several minimum aberration-type criteria as special cases. Strong
orthogonal arrays of maximum strength are shown to have low stratified L2-discrepancies, and thus are suitable for computer experiments. In
addition, a lower bound is developed for the stratified L2-discrepancy, and a construction method is provided for designs that achieve the lower
bound. A general version of the stratified L.2-discrepancy is further introduced for evaluating designs with flexible stratification properties.

E0193: Systematic construction methods for uniform designs

Presenter:  Yongdao Zhou, Nankai University, China

Quasi-Monte Carlo (QMC) methods replace random numbers in Monte Carlo methods with deterministic low-discrepancy sequences. They solve
many difficult analyses, including the approximate calculation of multiple definite integrals. As a QMC method, uniform design aims to distribute
points evenly on a restricted domain. Such a point set has low discrepancy and has enjoyed increasing popularity in applications. However, most
designs obtained by numerical optimization algorithms in the literature are just nearly uniform. Thus, there is significant room for improvement.
The existing work on uniform designs is firstly reviewed, and their structure is characterized. Then, deterministic construction methods are
theoretically proposed, which break through a common limitation of setting the number of levels to be prime or prime power. Moreover, a structural
optimization method is provided to search nearly uniform designs under more general parameters for practical use. Numerical experiments show
that the performance and runtime of the proposed algorithm are far superior to existing ones.

E0685: Penalized additive Gaussian process for auto-tuning of quantitative and qualitative factors in black-box systems

Presenter:  Qian Xiao, Shanghai Jiao Tong University, China

Factor screening and optimization of both quantitative and qualitative (QQ) factors are critical in several recent applications where evaluating
black-box systems is resource-intensive or time-consuming. Moreover, some qualitative factors in QQ may involve many levels. Yet, most current
screening methods focus on factors but cannot identify important qualitative levels. To address these challenges, a novel penalized additive Gaussian
process (PAGP) is proposed, featuring an interpretable additive covariance structure for QQ factors. It allows for sparsity penalties on the hyper-
parameters of the covariance structure, which enables the identification of important qualitative levels. A tailored alternating direction method of
multipliers is developed to optimize the L1 regularized likelihood, and a gradient-informed optimization approach using derivative information is
proposed to accelerate PAGP modeling. An effective approach is further established, leveraging Shapley values for screening quantitative factors.
Then, a Bayesian optimization (BO) approach leveraging the desirable uncertainty quantification of PAGP is proposed to optimize black-box
systems with QQ factors. This PAGP-based Bayesian optimization can provide an interpretable importance attribution of factor levels during
optimization. Simulations and real case studies illustrate the superior performance of the proposed methods compared to some state-of-the-art
approaches.
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EO0254 Room 804 CAUSAL INFERENCE IN BIOSTATISTICS Chair: Falco Bargagli Stoffi

E0231: Identification and estimation of causal effects using non-concurrent controls in platform trials

Presenter: Michele Santacatterina, New York University, United States

Co-authors: Ivan Diaz, Federico Macchiavelli Giron, Xinyi Zhang

Platform trials offer a flexible design for simultaneously evaluating multiple treatments. However, their use of non-concurrent controls raises
questions for estimating treatment effects. Specifically, which estimands should be targeted? Under what assumptions can these estimands be
identified and estimated? Are there any efficiency gains? The purpose is to discuss issues related to the identification and estimation assumptions
of common choices of estimand in platform trials that use non-concurrent controls. It is concluded that the most robust strategy to increase efficiency
without imposing unwarranted assumptions is to target the concurrent average treatment effect (CATE), the ATE among only concurrent units, using
a covariate-adjusted doubly robust estimator. It is suggested that, for the purpose of obtaining efficiency gains, collecting prognostic variables
is more important than relying on non-concurrent controls. The perils of targeting ATE are also discussed due to an untestable extrapolation
assumption that will often be invalid. Simulations illustrating the points and an application to the ACTT trial are provided, resulting in a 20%
improvement in precision.

E0232: Evaluating heterogeneous air quality impacts of prescribed fire and wildfire in the United States using causal forest

Presenter:  Xiao Wu, Columbia University, United States

Increasing wildfire activities in the United States have generated far-reaching effects on ambient air pollution and human health. Although pre-
scribed fires are implemented as a preventive measure against uncontrolled wildfires, the health risks associated with the smoke from these con-
trolled burns remain contentious. Previous studies indicated that pollutant emissions from prescribed fires are generally lower than those from
wildfires; however, it is unclear whether this reduction translates to lessened population exposure to air pollutants from smoke. In addition, the
factors that led to differences in air quality impacts of prescribed fires and wildfires were underexplored. Using fire data from California, Florida,
and Georgia (2006-2020) and a causal forest approach, the air quality impacts of prescribed fires and wildfires are quantified, respectively, their
differences in affecting population-level smoke exposure are examined, and important factors that explain such differences are identified. On a per
square-kilometer basis, prescribed fires resulted in over six times less smoke exposure than wildfires. Using a rank-weighted average treatment
effect (RATE) estimating approach, prescribed fires are also found to generate reduced smoke exposure in areas with higher relative humidity and
higher precipitation. As such, the judicious use of prescribed fires can be guided, and public health outcomes while mitigating wildfire threats can
be optimized.

E0233: Effect aliasing in observational studies

Presenter:  Jose Zubizarreta, Harvard University, United States

Co-authors: Paul Rosenbaum

In experimental design, aliasing of effects occurs in fractional factorial experiments, where certain low-order factorial effects are indistinguishable
from certain high-order interactions: low-order contrast weights may be orthogonal to one another, while their higher-order interactions are aliased
and not identified. In observational studies, aliasing occurs when certain combinations of covariates, e.g., time period and various eligibility criteria
for treatment perfectly predict the treatment that an individual will receive, so a covariate combination is aliased with a particular treatment. In this
situation, when a contrast among several groups is used to estimate a treatment effect, collections of individuals defined by contrast weights may
be balanced with respect to summaries of low-order interactions between covariates and treatments but necessarily not balanced with respect to
high-order interactions. A theory of aliasing is developed in observational studies, and it is illustrated that theory in an observational study whose
aliasing is more robust than conventional difference-in-differences, and a new form of matching is developed to construct balanced confounded
factorial designs from observational data.

E0278: Causal health impacts of power plant emission controls under modeled and uncertain physical process interference

Presenter: Corwin Zigler, Brown University, United States

Causal inference with spatial environmental data is often challenging due to the presence of interference: Outcomes for observational units depend
on some combination of local and nonlocal treatment. This is especially relevant when estimating the effect of power plant emissions controls on
population health, as pollution exposure is dictated by: (i) The location of point-source emissions as well as (ii) the transport of pollutants across
space via dynamic physical-chemical processes. The goal is to estimate the effectiveness of air quality interventions at coal-fired power plants in
reducing two adverse health outcomes in Texas in 2016: Pediatric asthma ED visits and Medicare all-cause mortality. Methods are developed for
causal inference with interference when the underlying network structure is not known with certainty and, instead, must be estimated from ancillary
data. Notably, uncertainty in the interference structure is propagated to the resulting causal effect estimates. A Bayesian, spatial mechanistic model
is offered for the interference mapping, which is combined with a flexible nonparametric outcome model to marginalize estimates of causal effects
over uncertainty in the structure of interference. The analysis finds some evidence that emissions controls at upwind power plants reduce asthma
ED visits and all-cause mortality; however, accounting for uncertainty in the interference renders the results largely inconclusive.

EO016 Room 811 NEW DEVELOPMENTS IN DATA SCIENCE Chair: Yichuan Zhao

E0999: Bayesian hierarchical model for patient-specific abnormal region detection

Presenter: Rongjie Liu, University of Georgia, United States

Early detection of Alzheimer’s disease (AD) can help in better management of the disease and delaying the disease progression. In this study,
a Bayesian-based approach, i.e., PARD (patient-specific abnormal region detection), is proposed to detect patient-specific diseased regions in
AD studies. The Bayesian hierarchical model used for detecting diseased regions is formulated, all the prior distributions related to the model
parameters, as well as hyperparameters, are specified, and the joint posterior distributions are given. The algorithm is followed for sampling the
parameters and hyperparameters from the joint posterior distribution, and derivations of the full conditional distributions and joint probability
calculations are required for executing the sampling algorithm. Finally, the effectiveness of the proposed algorithm is compared with some other
popular methods on the simulated data, and the performance is demonstrated on real MRI data from the Alzheimer’s Disease Neuroimaging
Initiative (ADNI).

E1058: Bayesian estimation of propensity scores for integrating multiple cohorts with high-dimensional covariates

Presenter: Subharup Guha, University of Florida, United States

Co-authors: Yi Li

Comparative meta-analyses of groups of subjects, which integrate multiple observational studies, rely on estimated propensity scores (PSs) to
mitigate covariate imbalances. However, PS estimation grapples with the theoretical and practical challenges posed by high-dimensional covariates.
Motivated by an integrative analysis of breast cancer patients across seven medical centers, the purpose is to tackle the challenges of integrating
multiple observational datasets. The proposed inferential technique, called Bayesian Motif Submatrices for Covariates (B-MSC), addresses the
curse of dimensionality by a hybrid of Bayesian and frequentist approaches. B-MSC uses nonparametric Bayesian "Chinese restaurant" processes to
eliminate redundancy in the high-dimensional covariates and discover latent motifs or lower-dimensional structures. Standard regression techniques
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can be utilized with these motifs as potential predictors to accurately infer the PSs and facilitate covariate-balanced group comparisons. Simulations
and meta-analysis of the motivating cancer investigation demonstrate the efficacy of the B-MSC approach to accurately estimate the propensity
scores and efficiently address covariate imbalance when integrating observational health studies with high-dimensional covariates.

E1093: Divide and conquer approaches for nonparametric regression and variable selection

Presenter: Rong Liu, University of Toledo, United States

The increasing size of massive data calls for new statistical methods, particularly in the field of nonparametric regression, which is flexible but
often requires significant computational resources. To address the limitations of CPU, memory, and storage, several distributed frameworks have
been proposed for statistical estimation and inference. The purpose is to examine the statistical efficiency and asymptotic distribution of the spline
estimation for nonparametric generalized additive partially linear models using the divide and conquer (DAC) approach. Additionally, a variable
selection method is proposed based on a majority voting procedure. Through simulation studies, strong support is found for the asymptotic theory
and it is demonstrated that the DAC approach is computationally efficient without sacrificing accuracy. This approach is employed in two research
projects, one focusing on the airline industry and the other on retention.

E0679: Stochastic feature selection with annealing and its application to streaming data

Presenter: Lizhe Sun, Shanxi University of Finance and Economics, China

Feature selection is an important topic in high-dimensional statistics and machine learning for prediction and understanding of the underlying
phenomena. It has many applications in computer vision, natural language processing, bioinformatics, etc. However, most feature selection
methods in the literature have been proposed for offline learning, and the existing online feature selection methods have theoretical and practical
limitations in true support recovery. Two novel online feature selection methods are proposed by stochastic gradient descent with a hard thresholding
operator. The proposed methods can simultaneously select the relevant features and build linear regression or classification models based on the
selected variables. The theoretical justification is provided for the consistency of the proposed methods. Numerical experiments on simulated and
real sparse datasets show that the proposed methods compare favorably with state-of-the-art online methods from the literature.

EO117 Room 819 RECENT DEVELOPMENTS IN DESIGN AND ANALYSIS OF EXPERIMENTS Chair: Hongquan Xu

E0838: Summary of effect aliasing structure for design selection and factor-column assignment in factorial experiments

Presenter:  Frederick Kin Hing Phoa, Academia Sinica, Taiwan

Co-authors: Yi-Hua Liao, David Woods

The Summary of Effect Aliasing Structure (SEAS) is introduced for assessing the aliasing structure of factorial designs. SEAS takes account of
interaction terms and provides more informative summaries than traditional design criteria for design evaluations. The new summary consists of
three criteria, abbreviated as MAP: (1) the Maximum dependency aliasing (M-)pattern; (2) the Average square aliasing (A-)pattern; and (3) the
Pairwise dependency ratio (P-)pattern, and their relationships to traditional criteria are theoretically studied. The use of SEAS is demonstrated
for the evaluation and comparison of supersaturated designs, and for the factor assignment to columns of factorial designs when some important
experimental factors are known in prior.

E0632: Results on large strong orthogonal arrays of strength three

Presenter: Chenlu Shi, New Jersey Institute of Technology, United States

Co-authors: Ye Tian, Hongquan Xu

Strong orthogonal arrays are widely recognized as effective space-filling designs for computer experiments. Among them, those of strength three
are particularly useful since strong orthogonal arrays of strength four or higher may be too expansive for some investigations. While conventional
arrays of strength three are common, arrays having better space-filling properties are often more desirable. Although such arrays with small
numbers of factors have been thoroughly investigated, those with better space-filling properties for larger sizes remain relatively unexplored. A
characterization and construction method is developed for large-sized arrays with better space-filling properties, and numerical studies are also
conducted to illustrate the usefulness of arrays produced by the method in computer experiments. Additionally, theoretical and computational
design results are presented that facilitate the implementation of the construction method.

E0285: Sparse additive contextual bandits: A nonparametric approach for online decision-making with high-dimensional covariates
Presenter:  'Wenjia Wang, HKUST (GZ), China

Personalized services are fundamental in the contemporary digital landscape, with their online decision-making often framed as contextual ban-
dit problems, which are closely related to sequential design. Modern applications present two significant challenges for this framework: high-
dimensional covariates and the necessity for nonparametric models to accurately reflect the complex relationships between rewards and covariates.
A new contextual bandit algorithm is proposed, based on a sparse additive reward model, which effectively addresses both challenges. Following
this, the statistical properties of the doubly penalized method applied to random regions are derived, incorporating new analyses under bandit
feedback. It is proven that the cumulative regret of the algorithm is sublinear in the time horizon 7 and grows linearly with the logarithm of the
covariate dimensionality log(d). To the best of knowledge, this represents the first regret bound with polylogarithmic growth in d for nonparametric
contextual bandits with high-dimensional covariates. Through extensive numerical experiments, the algorithm’s superior performance is shown in
high-dimensional settings compared to existing algorithms.

E0992: Identifying nonlinear dynamics with high confidence from sparse data

Presenter: ' Ying Hung, Rutgers University, United States

A novel procedure is introduced that, given sparse data generated from a stationary deterministic nonlinear dynamical system, can characterize
specific local and global dynamic behavior with rigorous probability guarantees. More precisely, the sparse data is used to construct a statistical
surrogate model based on a Gaussian process. The dynamics of the surrogate model are interrogated using combinatorial methods and characterized
using algebraic topological invariants. The GP predictive distribution provides a lower bound on the confidence that these topological invariants,
and hence the characterized dynamics, apply to the unknown dynamical system. The proposed method is applied to a simple one-dimensional
system to capture the existence of fixed points, periodic orbits, connecting orbits, bistability, and chaotic dynamics.
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EO226 Room 820 RECENT ADVANCEMENT IN CAUSAL INFERENCE Chair: Yeying Zhu

E0416: Estimation of the average treatment effect with error-prone confounders

Presenter: Li-Pang Chen, National Chengchi University, Taiwan

Estimation of the average treatment effect (ATE) is one of the questions in causal inference, which is usually used to measure the causal effect of a
treatment on the outcome of interest. The inverse probability weight method based on the propensity score is a commonly used strategy to estimate
ATE. In applications, the challenges of the estimation include high-dimensional covariates and measurement errors in datasets. Ignoring those
features may eventually induce an unreliable estimator of ATE. The primary consideration is a dataset where covariates and treatments are possibly
subject to measurement error, and potential outcomes have a nonlinear relationship with covariates. To tackle these challenges and derive a precise
estimator of ATE, the FATE method is developed, which refers to feature screening, adaptive lasso, treatment adjustment, and error correction for
covariates. The feature screening procedure is based on error-eliminated data and is valid to handle exponentially distributed outcomes. In addition,
provided that misclassified treatment and measurement error in covariates are corrected, the reliable estimator of propensity score is derived with
collinearity taken into account, and thus, the estimator of ATE with measurement error correction is derived. Theoretical results are established.
Numerical studies also reveal that the proposed FATE method has a satisfactory performance and is better than its competitive methods.

E0595: Comparing TMLE variants: Cross-fit and cross-validated approaches for robust causal effect estimation

Presenter:  Mohammad Ehsanul Karim, The University of British Columbia, Canada

Co-authors: Rainie Fu

Targeted maximum likelihood estimation (TMLE) is widely used for causal effect estimation, offering double robustness and efficiency. Recent
variants of single cross-fit TMLE (SCTMLE), double cross-fit TMLE (DCTMLE), CVqTMLE (cross-validation for the outcome model), and full
CVTMLE enable better adaptation to machine learning models beyond the Donsker class. These methods are systematically compared, with
and without repeated sample splitting. Vanilla TMLE is used as a baseline to evaluate statistical performance and computational trade-offs for
estimating the average treatment effect in complex confounding settings. Using simulations and a real-world case study, bias, MSE, coverage,
and standard error estimation are assessed. All variants were robust, though performance varied. SCTMLE had the lowest bias but higher relative
error. DCTMLE minimized MSE and was strong across metrics. CVqTMLE was moderate across the board. Full CVTMLE excelled in coverage
and standard error estimation. Repetition improved results, stabilizing after 2530 replicates. DCTMLE is recommended for minimizing error,
full CVTMLE for uncertainty quantification, and CVqTMLE as a resource-efficient compromise. Method choice should align with study-specific
priorities in reliable causal inference.

E0830: Causal inference with non-probability samples and misclassified confounder

Presenter: Hua Shen, University of Calgary, Canada

Causal questions often arise in social and biological sciences, but challenges occur when data come from non-probability samples and key variables
are misclassified. Methods for estimating average treatment effects are presented using a non-probability sample with responses and a probability
sample with auxiliary information. A binary confounder is misclassified in one or both samples, leading to biased estimates if unaddressed. To
correct this, a latent-variable approach is developed via an expectation-maximization algorithm. The method is combined with a double-robust
estimator, requiring correct specification of either the outcome model or the sample selection model. Simulation studies and an application to
smoking data from the center for disease control and prevention demonstrate the approach’s effectiveness.

E0944: An exhaustive selection of sufficient adjustment sets for causal inference

Presenter: 'Wei Luo, Zhejiang University, China

Co-authors: Fei Qin, Lixing Zhu

A subvector of predictor that satisfies the ignorability assumption, whose index set is called a sufficient adjustment set, is crucial for conducting
reliable causal inference based on observational data. A general family of methods is proposed to detect all such sets for the first time in the litera-
ture, with no parametric assumptions on the outcome models and with flexible parametric and semiparametric assumptions on the predictor within
the treatment groups; the latter induces desired sample-level accuracy. It is shown that the collection of sufficient adjustment sets can uniquely
facilitate multiple types of studies in causal inference, including sharpening the estimation of average causal effect and recovering fundamental
connections between the outcome and the treatment hidden in the dependence structure of the predictor. These findings are illustrated by simulation
studies and a real data example at the end.

EC375 Room 812 STATISTICAL INFERENCE AND COMPUTATION Chair: Ray-Bing Chen

E0382: Testing dominance of survival functions in the presence of right censored data

Presenter:  Felix Belzunce, Universidad de Murcia, Spain

Co-authors: Carolina Martinez-Riquelme, Jaime Valenciano

A new statistical test is presented to assess the dominance of survival functions in the presence of right-censored data. Traditional methods, such
as the log-rank test, are inadequate for determining whether one survival function consistently dominates another, especially when survival curves
cross. The proposed test is based on the supremum of the difference between Kaplan-Meier estimators and allows for distinguishing between
dominance and crossing survival curves. The test’s asymptotic properties are presented, along with simulations and applications to real data sets.
The results demonstrate that the test has a high sensitivity for detecting crossings and dominance compared to conventional methods. This work
has been funded by Agencia Estatal de Investigacion (AEI) del Ministerio de Ciencia e Innovacion and cofunded by Fondo Europeo de Desarrollo
Regional (FEDER), project Comparaciones Estocasticas Bajo Estructuras de Dependencia con Aplicaciones a Fiabilidad y Finanzas. Teoria e
Inferencia (PID2022-137396NB-100).

E1288: Recent advances in understanding efficiencies of diffusion models: Accelerated convergence and statistical optimality

Presenter:  Gen Li, The Chinese University of Hong Kong, Hong Kong

Co-authors: Changxiao Cai

Score-based diffusion models have become a foundational paradigm for modern generative modeling. Some recent progress will be presented
towards understanding and improving the statistical and computational efficiencies of diffusion models. The first aim focuses on computational
efficiency, where we propose a novel acceleration sampling scheme for stochastic samplers that provably improves the iteration complexity under
minimal assumptions. The second work is concerned with the statistical efficiency. We develop the first end-to-end theoretical framework for
deterministic samplers and establish the (near)-minimax optimal guarantees under mild assumptions on target data distributions.

E1291: A Bayesian framework for change-point detection with uncertainty quantification

Presenter: Davis Berlind, UCLA, United States

Co-authors: Lorenzo Cappello, Oscar Hernan Madrid Padilla

A novel Bayesian method is introduced that can detect multiple structural breaks in the mean and variance of a length 7" time series. The method
quantifies the uncertainty by returning o-level credible sets around the estimated locations of the breaks. In the case of a single change in the
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mean and/or the variance of an independent sub-Gaussian sequence, we prove that our method attains a localization rate that is minimax optimal

up to a logT factor. For an o-mixing sequence with dependence, we prove this optimality holds up to log2 T factor. For d-dimensional mean
changes, we show that if d 2 log T and the mean signal is dense, then our method exactly recovers the location of the change at the optimal rate.
We show that we can modularly combine single change-point models to detect multiple change-points. This approach enables efficient inference
using a variational approximation of the posterior distribution for the change-points. The proposal is applicable to both continuous and count
data. Extensive simulation studies demonstrate that our method is competitive with the state-of-the-art and returns credible sets that are an order
of magnitude smaller than those returned by competitors without sacrificing nominal coverage guarantees. We test our method on real data by
detecting i) gating of the ion channels in the outer membrane of a bacterial cell, and ii) changes in the lithological structure of an oil well.

E1293: Revisiting the Gibbs Sampler: A conditional modeling perspective

Presenter: Kun-Lin Kuo, National University of Kaohsiung, Taiwan

The Gibbs sampler (GS) is a fundamental algorithm for approximating analytically intractable distributions. Two major generalizations of GS are
the partially collapsed Gibbs sampler (PCGS) and the pseudo-Gibbs sampler (PGS). For PCGS, the associated Markov chain is heterogeneous with
varying state spaces, making traditional convergence analysis challenging. To address this, we introduce the iterative conditional replacement (ICR)
algorithm and prove its convergence. Furthermore, ICR provides a systematic approach for approximating multiple stationary distributions arising
in PGS. Our approach emphasizes the advantage of treating each conditional density with its own operator, rather than aggregating all conditionals
into a single operator.
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EV352 Room Virtual R0O1 DATA ANALYSIS Chair: Sy Han Chiou

E1230: A multi-criteria approach to air pollution assessment based on the ELECTRE score method

Presenter: Rebecca Distratis, University of Salento, Italy

Co-authors: Sandra De laco, Donato Posa, Luca Anzilli

Air pollution is currently one of the most pressing environmental issues due to its negative impacts on human health and ecosystems. One
of the main challenges in assessing air quality lies in the need to determine the concentration of pollutants across the territory; moreover, it
also provides an understanding of the overall pollution level in an integrated way in order to identify the most critical areas and implement
appropriate mitigation policies. The aim is to combine geostatistical techniques and multi-criteria decision-making methods, specifically using the
ELECTRE Score method, for air quality evaluation. The analysis focuses on five key atmospheric pollutants (PM10, PM2.5, NO2, NO, and NOx)
whose concentrations were interpolated over a regular grid, allowing for a continuous and detailed spatial representation of pollution levels across
Germany. Unlike traditional ELECTRE methods, ELECTRE Score provides an aggregate score for each alternative (in this case, each grid cell),
simplifying the classification and interpretation process. The final scores enable an intuitive ranking of areas based on pollution severity, supporting
strategic decision-making in identifying priority zones for environmental intervention.

E1231: Earning management practice in the tourism sector: An econometric approach

Presenter: Antonella Congedi, University of Salento, Italy

Co-authors: Alessandra Tafuro, Antonio Costa, Claudia Cappello, Giuseppe Dammacco

Tourism is a significant engine for economic growth, and the hotel industry (or accommodation sector) is assumed to be one of the most important
sub-sectors of the tourism industry. The purpose is to investigate what factors influence the earnings management practice in this sector through
an empirical analysis of a large dataset of 6075 observations related to 675 Italian firms in the period from 2015 to 2023. A new econometric
model is proposed to estimate discretionary accruals (used to represent earning management), and a logit model is applied to identify firm-
level characteristics potentially associated with them. Differently from previous contributions, results emphasize the crucial role of cash flow in
determining discretionary accruals in the Italian sector. Moreover, the spatial distribution of the earnings management practice by Province is also
evaluated during three different time periods: the pre-pandemic period (2015-2019), the pandemic period (2020-2021), and the post-pandemic
period (2022-2023). For comparative purposes, the well-established Jones model is also applied to the selected dataset to prove that both models
produce consistent results.

E0303: Predicting job match quality: A machine learning approach

Presenter: Sabrina Muehlbauer, Institute for Employment Research, Germany

A large-scale algorithm-based application is developed to improve the match quality in the labor market. Large administrative data is used on
employment biographies in Germany to predict job match quality in terms of job stability and wages. The models are estimated with machine
learning (ML) (i.e., XGBoost) and common statistical methods (i.e., OLS, logit). Compared to the latter, it is found that XGBoost performs better
for pattern recognition, dealing with large data, and minimizing the prediction error in this application. Finally, the results are combined with
algorithms optimizing matching probability for providing a ranked list of job recommendations based on individual characteristics for each job
seeker. This could support caseworkers and job seekers to enlarge the job search strategy.

E0930: Predicting the multilevel biodiversity index through machine learning methods: A case study

Presenter: Sabrina Maggio, University of Salento, Italy

Co-authors: Sandra De Iaco, Iman Masoumi, Amirhossein Najafabadipour

Biodiversity is pivotal in sustaining ecological processes and ensuring ecosystem robustness, underpinning vital services like pollination, water
purification, and climate regulation. Nevertheless, its swift decline, largely due to human-induced factors such as climate change, land-use alter-
ation, pollution, and invasive species, has triggered significant global concern. The biodiversity reduction has repercussions beyond environmental
deterioration, posing substantial hurdles to achieving international sustainability goals, particularly the United Nations Sustainable Development
Goals (SDGs), including Goal 13 (Climate Action) and Goal 15 (Life on Land). Several machine learning approaches are compared, including
random forests (RF), support vector machines (SVM), extreme gradient boosting (XGBoost), decision trees (DT), and linear regression (LR), to
predict the multilevel biodiversity index (MBI) in the South of Italy, based on PM10, temperature, pressure, and precipitation. The results show a
significant decrease in biodiversity in areas with high PM10 concentrations, especially agricultural and industrial zones, highlighting the negative
impact of air pollution on ecological systems. Among the above-mentioned approaches, the best performance is obtained with DT and XGBoost,
reliably predicting MBI based on various evaluation metrics. These findings provide valuable insights for policymakers and contribute to mitigating
human-driven ecological impacts.

EO017 Room 603 RECENT ADVANCES IN ECONOMETRICS Chair: Seok Young Hong

E0640: Regular and reverse Midastar models: Threshold autoregression with mixed frequency data

Presenter:  Kaiji Motegi, Kobe University, Japan

Co-authors: John Dennis, Seok Young Hong

The aim is to propose Midastar, a novel extension of the threshold autoregression (TAR) to the Mixed Data Sampling (MIDAS) framework. In the
regular Midastar, the target variable is observed less frequently than the threshold variable. In the reverse Midastar, the target variable is observed
more frequently. These models accurately capture threshold effects, whereas standard TAR with temporally aggregated data can point to spurious
non-threshold effects. The parameters are estimated via profiling, and the no-threshold-effect hypothesis is tested via wild bootstrap. Uniform
consistency and asymptotic normality are established under much weaker conditions than in the literature. In particular, the challenges overcame
arising from the potential lack of stationarity. Monte Carlo simulations and empirical applications demonstrate that the Midastar models are useful
for modeling and predicting macroeconomic and financial indicators.

E0514: Unified inference for long-horizon predictive regressions

Presenter: Seok Young Hong, Nanyang Technological University, Singapore

A unified procedure is proposed for testing the predictability of asset returns based on the empirical likelihood (EL) method. Several novel
methodological contributions are made. First, the predictor variable is allowed in the unified test to be mildly integrated or mildly explosive in
addition to the usual persistence classes permitted in the empirical likelihood literature: stationary, locally integrated, and unit root cases, thereby
covering virtually most possible scenarios that the econometricians may face. Second, heteroscedasticity in the error term is allowed, and the usual
regularity conditions imposed previously are relaxed. Lastly, it is proposed to utilize a two-stage approach in employing the EL method, addressing
the efficiency issue of the sample-splitting approach. The robust procedure is applied to investigate the long-run predictive regression model. An
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empirical application is conducted on the US stock market, reporting evidence of predictability with the T-bills and the inflation rate. A simulation
study confirms that the proposed test performs very well in finite samples, exhibiting robust size and power properties.

E1139: Forecasting Japanese recessions using machine learning and text data

Presenter: Mototsugu Shintani, University of Tokyo, Japan

Co-authors: Yusuke Oh

The forecasting of Japanese recessions is investigated, and a machine learning-based framework is proposed to address the relative scarcity of such
research for Japan. Building on well-established predictors such as government bond term spreads and financial cycle measures, the focus is partic-
ularly on evaluating the additional predictive power of text-based metrics constructed from newspaper content, a relatively unexplored dimension
in Japanese recession forecasting. A pseudo-real-time, out-of-sample forecasting exercise is conducted, examining comprehensive combinations
of models and predictors to identify the optimal configuration. Model selection using the model confidence set (MCS) procedure demonstrates that
machine learning models substantially outperform traditional logistic regression benchmarks and that text-based indicators significantly enhance
short-term forecasting performance.

E0834: Least squares estimation of dynamic games with unobserved heterogeneity

Presenter: Sorawoot Srisuma, National University of Singapore, Singapore

Co-authors: Abhimanyu Gupta, Fabio Sanches

An estimator for dynamic decision models and dynamic games with time-varying unobserved heterogeneity is proposed. The approach is general as
the imposition of finite dependence or an instrument is not required. The procedure involves a classification of the conditional choice probabilities
via k-means clustering, which is followed by any of the existing two-step estimators in the literature. The focus is on the OLS-type estimators of a
prior study for numerical simplicity. The Monte Carlo studies show very good finite sample properties of the estimator.

EO0244 Room 604 MONETARY POLICY AND FISCAL POLICY Chair: Hirokuni Iiboshi

E0962: Money-financed fiscal stimulus: The effects of belief and implementation lag

Presenter: Hirokuni Iiboshi, Nihon University, Japan

Co-authors: Takayuki Tsuruga, Masataka Eguchi

The purpose is to study how fiscal policy effectiveness depends on the interaction between implementation lags and regime credibility. A New
Keynesian DSGE model is constructed with Markov-switching fiscal regimes, where government spending is financed either by debt issuance or
money creation. Agents form beliefs over the prevailing regime, reflecting credibility in fiscal financing strategies. Implementation lags are modeled
as news shocks, introducing delays between policy announcements and execution. Results show that when the money-financed regime is highly
credible, fiscal multipliers are large under short lags but decline with longer lags. However, when regime credibility is low or money demand
elasticity is high, this relationship may weaken or reverse. With sufficiently long lags, the effect of credibility vanishes, and fiscal multipliers
converge across regimes.

E1056: Macroeconomic effects of unconventional monetary policy in Japan: An analysis using narrative sign restrictions

Presenter:  Shumpei Fujita, University of Tokyo, Japan

Co-authors: Hirokuni Iiboshi, Mototsugu Shintani

The purpose is to evaluate the macroeconomic effects of the unconventional monetary policy (UMP) in Japan. To identify UMP shocks, narrative
sign restrictions are imposed on structural shocks and historical decompositions by using three significant episodes during Governor Haruhiko
Kuroda’s tenure related to quantitative and qualitative monetary easing (QQE). Results indicate that expansionary UMP shock increases both output
and inflation rates. The exchange rates, stock prices, and bank loans also respond to the UMP shock consistently with the predictions of standard
macroeconomic theory, implying that the exchange rate channel, the asset price channel, and the credit channel function for the transmission channel
of unconventional monetary policy to the real economy. Furthermore, findings indicate that using the narrative sign restrictions independently or
complementarily eliminates the puzzling responses of some variables that occur when using the Cholesky decomposition and also eliminates the
problem of the wide credible intervals that tend to occur when using standard sign restrictions for identification.

E1061: Underreaction at the ZLB: Macro and micro evidence from Japan

Presenter: Yasuharu Iwata, Dokkyo University, Japan

Co-authors: Hirokuni liboshi, Takayuki Tsuruga

Standard NK models predict that positive supply shocks are less expansionary at the ZLB than in normal times. In contrast, fiscal policy shocks
are predicted to be more expansionary when the ZLB binds. However, several recent studies documented empirical evidence that is inconsistent
with these predictions. The purpose is to contribute to this strand of literature by providing macro and micro evidence from Japan. Estimating
TVP-VAR models identified with a sign and zero restrictions, it is found that there is little time variation in output and price responses to supply
shocks throughout the pre-and the ZLB periods. Output and price responses to fiscal shocks, on the other hand, are found to be smaller during
the ZLB period. To examine the underlying mechanism, it is studied how firms’ ex-post forecast errors respond to public signals on inflation and
budget. It is found that inflation forecasts underreact to these public signals. The underreaction serves to make the real interest rate responses to
supply and fiscal policy shocks smaller. Evidence is also found that growth forecasts underreact to a public signal on supplementary budgets at the
ZLB while overreacting to it during the pre-ZLB period. This evidence from micro data corroborates with the macro evidence obtained using the
TVP-VAR models.

E1115: Estimating medium-scale new Keynesian model under the zero lower bound for Japan

Presenter: Masataka Eguchi, Nagoya City University, Japan

Co-authors: Hirokuni liboshi

The Japanese economy has been caught in a liquidity trap where the nominal interest rate is on the zero lower bound (ZLB) since the late 1990s and
has experienced prolonged stagnation accompanied by deflation. The impact of the ZLB on economic growth and inflation in Japan by estimating
a medium-scale New Keynesian model with the ZLB. To this end, the OccBin and inversion filter are employed, and the model is estimated using
data from 1981 to 2015, before the negative interest rate policy. The estimation results reveal that the ZLB reduced, on average, the GDP by about
1.36 percent and the price level by about 3.43 percent compared to the case without the ZLB for the Japanese economy after the 2000s.
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EO081 Room 605 RECENT ADVANCES IN EMPIRICAL ECONOMETRICS Chair: Jihyun Kim

E0542: Ohio rock salt procurement auctions, bid preferences, and competition

Presenter: Nayul Kim, Korea Institute of Finance, Korea, South

Co-authors: Matthew Weinberg

The design of procurement auctions is studied for rock salt, county level bidding data, and antitrust complaints in Ohio from 2002-2021. Bidding
behavior is compared before and after the removal of a policy that favored local firms and was alleged to have facilitated collusion. Specifically, the
policy only awarded contracts to the two firms with exclusive access to salt mined in Ohio if both entered an auction. A difference in differences
estimates that this policy raised winning bids by 12%. Evidence is provided that the policy facilitated collusion and thus increased procurement
costs beyond what would be expected under competition. While the policy was in place, firms that barely won contracts were 43 percentage points
more likely to be incumbent than firms that nearly won contracts. This discontinuity disappeared after the policy was removed, suggesting that local
firms were able to collude by dividing county markets. The impact on procurement costs is quantified by comparing observed bids under the policy
with simulated bids under competition conditional on auction heterogeneity. Favoring local firms raised procurement costs above competitive levels
conditional on market structure by 5.5%. Costs under competitive bidding would have been at least 6.5% lower after accounting for competition
from firms without access to local inputs.

E0896: Semi-nonparametric models of multidimensional matching: An optimal transport approach

Presenter: Young Jun Lee, Korea Institute for International Economic Policy, Korea, South

The aim is to propose empirically tractable multidimensional matching models focusing on worker-job matching. The parametric model proposed
by a prior study is generalized, which relies on the assumption of joint normality of observed characteristics of workers and jobs. Unrestricted
distributions of characteristics are allowed and show identification of the production technology and equilibrium wage and matching functions using
tools from optimal transport theory. Given identification, efficient, consistent, asymptotically normal sieve estimators are proposed. Lindenlaub’s
empirical application is revisited, and it is shown that, between 1990 and 2010, the U.S. economy experienced much larger technological progress
favoring cognitive abilities than the original findings suggest. Furthermore, the flexible model specifications provide a significantly better fit for
patterns in the evolution of wage inequality.

E1059: Heavy factor models

Presenter:  Jihyun Kim, Sung Kyun Kwan University, Korea, South

Co-authors: Nour Meddahi

The purpose is to examine a factor model with heavy factors that may have unbounded variance. For this factor model, the validity of PCA-based
identification and estimation methods is reassessed. Under unbounded variance, the usual L2-projection methods, such as PCA, are not well-defined
at the population level. However, it is found that the factors and factor loadings remain well-identified using PCA, regardless of the boundedness
of the factors’ variance. Additionally, a structural interpretation of the heavy factor model is provided, which enables the determination of the
number of factors as well as the number of structural factors under this interpretation. As an empirical application, the methods are applied to the
FRED-MD dataset and discover that some macroeconomic factors exhibit significant fat-tailed behavior and/or high persistence.

E1060: Effect of climate change on the Korean economy: Aggregated VAR with functional data

Presenter: Boreum Kwak, Bank of Korea, Korea, South

Co-authors: Jihyun Kim

The purpose is to examine the economic effects of climate change on South Korea within a broader global context, employing advanced econometric
techniques to analyze high-dimensional functional data. Using an instrumental factor model, the global climate index is developed to capture global
climate dynamics and localized seasonal weather indices for South Korea. These indices enable the decomposition of climate and weather impacts
into global and local components. An aggregated VAR framework is applied to quantify the dynamic relationships between climate variables and
economic indicators such as GDP and CPI in South Korea. Global temperature and economic shocks are identified to reveal how global temperature
changes affect countries with different income levels and how these effects propagate to South Korea’s economy. The findings demonstrate that
global temperature shocks have significantly negative and permanent effects on GDP worldwide. In contrast, local weather variations in South
Korea, while volatile, have minimal direct impacts on GDP and CPI in South Korea. These results underscore the importance of addressing global
climate risks over localized weather fluctuations.

EO168 Room 606 RECENT DEVELOPMENTS IN TIME SERIES ANALYSIS AND RELATED TOPICS Chair: Sangyeol Lee

E0572: Accelerated failure time model with a semiparametric skewed error distribution

Presenter: Byungtae Seo, Sungkyunkwan University, Korea, South

The accelerated failure time (AFT) model is widely used to analyze relationships between variables in survival analysis. However, this model
often relies on parametric error distribution, which can lead to biased or inefficient estimates if this assumption is violated. In order to overcome
this challenge, it is proposed to use a semiparametric skew-normal scale mixture distribution for the error term in the AFT model. This approach
reduces the risk of misspecification and improves the accuracy of parameter estimation. The identifiability and consistency of the proposed model
are investigated, and a practical estimation algorithm is developed. To evaluate the performance of the approach, extensive simulation studies and
real data analyses are conducted. The results demonstrate the effectiveness of the method in providing robust and accurate estimates in various
scenarios.

E0594: Comparative evaluation of control charts for detecting mean and covariance shifts: 72, |S|, and autoencoder

Presenter: Sungim Lee, Dankook University, Korea, South

Recent advances in information and communication technology have enabled real-time collection of process data, increasing interest in data-driven
process monitoring. While univariate control charts commonly monitor both the mean and variance, most multivariate approaches focus solely on
mean shifts. However, with the widespread use of multivariate and high-dimensional data, there is a growing need for monitoring methods that
can also detect changes in covariance structures. The aim is to propose and compare three control charts: Hotellings 72 chart for detecting mean
shifts, the generalized variance(S) chart for monitoring covariance changes, and an autoencoder (AE)-based chart that leverages neural network
representations. To address the large data requirement of AE-based models, a simplified architecture is employed, tailored for moderate-dimensional
settings. Extensive simulation studies are conducted under varying covariance structures to evaluate the anomaly detection performance of these
methods. In addition, their practical applicability is assessed using real-world data. The results provide insights into the strengths and limitations
of each approach under different data conditions.

E0616: Performance comparison of estimators based on different norms of bivariate regular variation

Presenter:  Moosup Kim, Keimyung University, Korea, South

The performance discrepancy is investigated among estimators based on different norms of bivariate regular variation. Since the likelihood function
varies along with the norm, different estimators can be derived. Comparing some estimators based on different norms, it turns out that they
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have different accuracies. However, there is no universal superior one among them. Meanwhile, the standard error is a promising indicator of
performance and can be utilized to select the most suitable one of the estimators under consideration for analyzing the data at hand.

E0696: Modeling and inferences for bivariate signed integer-valued autoregressive models

Presenter: Minyoung Jo, Dankook University, Korea, South

Co-authors: Sangyeol Lee

A first-order bivariate signed integer-valued autoregressive (BSINAR) model is examined, designed for analyzing time series of counts that may
include negative values or exhibit negative autocorrelations or stochastic trends. For the estimation methods, the minimum density power divergence
estimator (MDPDE) is considered well-known for its robustness against outliers. The limiting behavior of the MDPDE is examined under certain
regularity conditions. The MDPDE is used to construct a score vector-based parameter change test. To assess the performance of the MDPDE
and demonstrate its validity, a Monte Carlo simulation is conducted. The proposed methods are also applied to analyze earthquake data from the
Earthquake Hazards Program of the United States Geological Survey (USGS) and financial data from Euro-Bund and BTP futures.

EO108 Room 701 ANALYSIS OF COMPLEX AND DEPENDENT DATA Chair: Han Xiao

E1212: Wasserstein-Cramer-Rao inequality and robustness

Presenter: Takeru Matsuda, University of Tokyo & RIKEN Center for Brain Science, Japan

Whereas the Kullback-Leibler divergence plays a central role in statistical inference and information geometry, the Wasserstein distance induces
another geometric structure in statistical models through optimal transport. Recently, a Wasserstein counterpart of the Cramer-Rao inequality
has been developed, in which the Wasserstein information matrix (Otto metric) appears instead of the Fisher information matrix. A statistical
implication of the Wasserstein-Cramer-Rao inequality is given from the viewpoint of the robustness of an estimator. A condition for an estimator
to attain the Wasserstein-Cramer-Rao lower bound is also derived, which is related to a Wasserstein counterpart of the one-parameter exponential
family.

E1227: Stability and inference in adaptive experiments

Presenter: Koulik Khamaru, Rutgers University, United States

Modern decision-making increasingly relies on adaptive experimentation, particularly in settings such as A/B testing, multi-armed bandits, and
reinforcement learning. While these methods enable more efficient learning and allocation of resources, they fundamentally challenge traditional
statistical inference. Classical i.i.d.-based tools often break down under adaptive data collection, resulting in biased estimators and misleading
confidence intervals. The aim is to offer an overview of statistical inference in these adaptive environments. The pitfalls of naive inference are
highlighted through concrete examples, and the concept of stability is introduced, originally formulated in a past study, as a unifying principle
for valid inference under adaptivity. In particular, it is demonstrated how algorithms like the upper confidence bound (UCB) achieve stability,
enabling the application of classical inferential tools despite the lack of independence. Key illustrations include the empirical mean in a stochastic
multi-armed bandit and the contextual bandit problem, both supported by a central limit theorem.

E1241: Autocorrelation test under frequent mean shifts

Presenter: Han Xiao, Rutgers University, United States

Testing for the presence of autocorrelation is a fundamental problem in time series analysis. Classical methods such as the Box-Pierce test rely
on the assumption of stationarity, necessitating the removal of non-stationary components such as trends or shifts in the mean prior to application.
However, this is not always practical, particularly when the mean structure is complex, such as being piecewise constant with frequent shifts. The
aim is to propose a new inferential framework for autocorrelation in time series data under frequent mean shifts. In particular, a shift-immune
portmanteau (SIP) test is introduced that reliably tests for autocorrelation and is robust against mean shifts. An application of the method is
illustrated to nanopore sequencing data.

E0226: Dependence analysis using ordinal patterns with ties

Presenter: Alexander Schnurr, University Siegen, Germany

Co-authors: Svenja Fischer

When using ordinal patterns, which describe the ordinal structure within a data vector, the problem of ties appeared permanently. So far, model
classes were used that do not allow for ties; randomization has been another attempt to overcome this problem. Often, time periods with constant
values even have been counted as times of monotone increase. To overcome this, a new approach is proposed. It explicitly allows for ties and,
hence, considers more patterns than before. Ties are no longer seen as a nuisance but to carry valuable information. Limit theorems in the new
framework are provided, both for a single time series and for the dependence between two-time series. The methods are used on hydrological data
sets. It is common to distinguish five flood classes (plus "absence of flood’). Considering data vectors of these classes at a certain gauge in a river
basin, one will usually encounter several ties. Co-monotonic behavior between the data sets of two gauges (increasing, constant, decreasing) can
be detected by the method as well as spatial patterns. Thus, it helps to analyze the strength of dependence between different gauges in an intuitive
way. This knowledge can be used to assess risk and to plan future construction projects.

EO217 Room 702 RECENT ADVANCES IN FAST CHANGE POINT DETECTION Chair: Yudong Chen

E1128: Fast change point detection in R with sequential gradient descent

Presenter:  Xingchi Li, Texas A&M University, United States

Co-authors: Xianyang Zhang

Change point analysis seeks to identify shifts in data sequences by minimizing a cost function augmented by a penalty on the number of breakpoints.
However, processing long series with complex models remains computationally demanding. Fastcpd, an R package that integrates the Pruned Exact
Linear Time (PELT) framework, is introduced with sequential gradient descent to prune unnecessary evaluations and accelerate detection. Fastcpd
accommodates a variety of scenarios, including mean and variance changes in univariate and multivariate time series, regression coefficient shifts,
and structural breaks in ARMA, GARCH, and VAR processes, while allowing users to specify custom cost functions and penalties. Benchmarking
on large datasets demonstrates that fastcpd achieves order-of-magnitude speed-ups over existing R tools, enabling scalable change point analysis
without sacrificing accuracy. With its combination of flexibility, efficiency, and scalability, fastcpd provides researchers and practitioners with a
powerful toolkit for detecting and localizing structural changes across diverse applications.

E1173: Higher-criticism for sparse multi-stream change-point detection

Presenter: Tingnan Gong, Georgia Institute of Technology, United States

Co-authors: Alon Kipnis, Yao Xie

The focus is on a statistical procedure based on higher criticism (HC) to address the sparse multi-stream quickest change-point detection problem.
Namely, the aim is to detect a potential change in the distribution of multiple data streams at some unknown time. If a change occurs, only a
few streams are affected, whereas the identity of the affected streams is unknown. The HC-based procedure involves testing for a change point
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in individual streams and combining multiple tests using higher criticism. Relying on HC thresholding, the procedure also indicates a set of
streams suspected to be affected by the change. A theoretical analysis is provided under a sparse heteroscedastic normal change-point model.
An information-theoretic detection delay is established to lower bound when individual tests are based on the likelihood ratio or the generalized
likelihood ratio statistics, and it is shown that the delay of the HC-based method converges in distribution to this bound. In the special case of
constant variance, the bound coincides with the known results of a past study. It demonstrates the effectiveness of the HC-based method compared
to other methods in detecting sparse changes through extensive numerical evaluations.

E1039: A general methodology for fast online changepoint detection

Presenter:  Per August Moen, University of Oslo, Norway

A general methodology for online changepoint detection is presented. By using a sparse and dynamically updating grid of probe points, the
methodology allows the user to apply a wide range of offline changepoint tests on sequentially observed data. The methodology is designed to
have low update and storage costs, and for a certain class of test statistics, the methodology is guaranteed to have update and storage costs scaling
logarithmically with the sample size. In particular, the methodology can be used to detect a change in the mean vector or covariance matrix with
near-optimal non-asymptotic mathematical guarantees, which can be shown to be near-optimal from a minimax perspective. The effectiveness of
the methodology is demonstrated via a simulation study, and its applicability is illustrated by considering real-time detection of covariance changes
in currency exchange rates.

E1203: High-dimensional sparsity-adaptive multiple change-point detection from the bottom up

Presenter: Hyeyoung Maeng, Durham University, United Kingdom

Co-authors: Tengyao Wang, Piotr Fryzlewicz

The purpose is to introduce a method for detecting multiple change points in the mean of a high-dimensional data sequence. Unlike existing
top-down (i.e., divisive) algorithms, a bottom-up method, where neighbouring segments of data are iteratively merged starting from the finest level.
Compared to those top-down approaches, the bottom-up approach has better empirical performance in estimating the number of change points for
a set of challenging signals (e.g., with frequent changes) but tends to underperform in the localization of the estimated change points. To remedy
this, data is premerged to enhance the signal, and the segmented data is post-processed to improve localization accuracy when passing over the data.
This helps the bottom-up algorithm perform well in estimating both the number and locations of change points. Another novelty of the method is
the ability to identify both sparse and dense changes in an adaptive fashion. To achieve this, L, and L;n finity test statistics of neighboring segments
are computed and aggregated by combining their respective ranks. This makes the bottom-up algorithm data-adaptive in handling varying sparsity
under multiple change-point scenarios. It is shown that the consistency of the estimated number and locations of change-points under both i.i.d.
Gaussian and possibly dependent and/or non-Gaussian noise. The practicality of the approach is demonstrated through simulations and a real data
example of the UK House Price Index data.

EO091 Room 703 ADVANCES IN BAYESIAN FINANCIAL ECONOMETRICS Chair: Toshiaki Watanabe

E0405: Tail risk forecasting with semi-parametric regression models by incorporating overnight information

Presenter: Cathy W-S Chen, Feng Chia University, Taiwan

Co-authors: Takaaki Koike

Realized volatility and overnight information are incorporated into risk models, wherein the overnight return often contributes significantly to
the total return volatility. Extending a semi-parametric regression model based on asymmetric Laplace distribution, a family of RES-CAViaR-oc
models is proposed by adding overnight return and realized measures as a nowcasting technique for simultaneously forecasting value-at-risk (VaR)
and expected shortfall (ES). Bayesian methods are utilized to estimate unknown parameters and forecast VaR and ES jointly for the proposed model
family. Extensive backtests are also conducted based on joint elicitability of the pair of VaR and ES during the out-of-sample period. The empirical
study on four international stock indices confirms that overnight return and realized volatility are vital in tail risk forecasting.

E1024: Factor regression multivariate realized stochastic volatility model and its application to high dimensional return data

Presenter: Tsunehiro Ishihara, Takasaki City University of Economics, Japan

For the high dimensional multivariate asset return series modeling, multivariate stochastic volatility models are popular and exhibit high forecasting
performance. A multivariate stochastic volatility model with observed factors and some extensions of the model are proposed. Of particular
interest is the computation time. In this setting, the computational time increases in proportion to the dimension of returns. Additionally, intraday
information is also introduced via realized covariance to the model. Estimation and forecasting can be performed in parallel in each univariate
model. An empirical illustrative example is presented using 33 stock return series and market-, size-, and value-based factors, as well as their
realized covariances. Some forecasting performance results are also shown.

E1026: Realized stochastic volatility model with skew-t distributions for improved volatility and quantile forecasting

Presenter: Makoto Takahashi, Hosei University, Japan

Co-authors: Yuta Yamauchi, Toshiaki Watanabe, Yasuhiro Omori

Forecasting volatility and quantiles of financial returns is essential for accurately measuring financial tail risks, such as value-at-risk and expected
shortfall. The critical elements in these forecasts involve understanding the distribution of financial returns and accurately estimating volatility. The
purpose is to introduce an advancement to the traditional stochastic volatility model, termed the realized stochastic volatility model, which integrates
realized volatility as a precise estimator of volatility. To capture the well-known characteristics of return distribution, namely skewness and heavy
tails, we incorporate three types of skew-t distributions. Among these, two distributions include the skew-normal feature, offering enhanced
flexibility in modeling the return distribution. A Bayesian estimation approach is employed using the Markov chain Monte Carlo method, which
is applied to major stock indices. The empirical analysis, utilizing data from US and Japanese stock indices, indicates that the inclusion of both
skewness and heavy tails in daily returns significantly improves the accuracy of volatility and quantile forecasts.

E1036: Multi-view dynamic network modeling

Presenter: Mike So, The Hong Kong University of Science and Technology, Hong Kong

Co-authors: Shun Hin Chan, Amanda Chu

A flexible multi-view dynamic network model is developed using a regression-like structure, incorporating exogenous and endogenous variables
from the lagged networks to model edge changes. The model does not rely on latent space, simplifying network estimation and prediction.
Furthermore, it integrates a multi-view feature to represent various relationship types at each time point. The proposed model offers an intuitive
interpretation of the estimation. Bayesian model averaging method is also applied to predict networks.
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EO345 Room 704 COMPLEX SYSTEMS: CHAOS, ENTROPY, HIGH DIMENSION AND NON-STATIONARITY Chair: Hernando Ombao

E0681: Statistical view of chaos and its detection

Presenter:  Yan Liu, Waseda University, Japan

Co-authors: Rintaro Ichiya, Rinka Sagawa

The chaos is discussed from a statistical viewpoint. For deterministic dynamical systems, the chaotic behaviors are detected by the Lyapunov
exponents. A macroscopic hypothesis is introduced for the chaotic behaviors in nonlinear stochastic processes based on the population of Lya-
punov exponents. To be specific, the local block Lyapunov exponent and the diagonal Lyapunov dispersion ratio are introduced as fundamental
statistical tools to distinguish chaotic behaviors. The asymptotic theories are developed for these statistical tools under a general setting. Numerical
simulations under different parameter settings illustrate the satisfactory performance of the statistical approach. This method is also applied to the
financial market data, providing evidence for the possible chaotic behaviors in the data.

E0701: Spectral causation entropy and its amortized neural estimator

Presenter: Paolo Victor Redondo, King Abdullah University of Science and Technology, Saudi Arabia

Co-authors: Raphael Huser, Hernando Ombao

Given several nodes in a network, effective connectivity describes the causal relationship between processes recorded at two specific nodes. How-
ever, existing methods construct such connectivity mapping by considering pairwise analysis, which neglects the contribution of other components
in the network and is unable to differentiate direct from indirect causal structures. A solution is offered by the metric called causation entropy,
an information-theoretic causal measure that quantifies the magnitude and direction of information flow between two processes after taking into
account all other processes in the network. To associate a derived network with well-established findings in cognitive science, a new spectral causal
measure is developed, the spectral causation entropy (SCE), that measures the direct causal impact in the frequency domain. By combining the vine
copula theory with the amortized neural inference approach, an estimator is developed for SCE, which can provide both an estimate and confidence
bounds for the metric in milliseconds after training the neural network. Based on SCE, summarizing significant direct information flow from all
node pairs in the network results in the derivation of the spectral effective connectivity graphs. Lastly, the performance of the proposed measure is
demonstrated through numerical experiments, and interesting findings on the analysis of electroencephalogram (EEG) recordings linked to a virtual
driving task are reported.

E0928: Hypothesis testing of varying correlations

Presenter:  Zhaoxia Yu, University of California Irvine, United States

Understanding how correlations between two variables evolve in response to a third moderating variable remains a critical yet underexplored
challenge across disciplines. While existing approaches (e.g., mediation analysis) address related questions, they do not directly quantify or
statistically test hypotheses about constant correlations. The purpose is to introduce a methodological framework to rigorously characterize and
evaluate how correlations vary conditional on a third variable. The approach integrates estimation techniques for dynamic correlation patterns with
hypothesis-testing procedures to assess their statistical significance.

E0920: Autotune: Fast, efficient and automatic tuning parameter selection for LASSO

Presenter: Sumanta Basu, Cornell University, United States

Tuning parameter selection for penalized regression methods such as LASSO is an important issue in practice, albeit less explored in the literature
on statistical methodology. Most common choices include cross-validation (CV), which is computationally expensive, or information criteria such
as AIC or BIC, which are known to perform worse in high-dimensional scenarios. Guided by the asymptotic theory of LASSO that connects the
choice of tuning parameter to the estimation of error standard deviation, autotune is proposed, a procedure that alternately maximizes a penalized
log-likelihood over regression coefficients and the nuisance parameter, resulting in an automatic tuning algorithm. Using simulated and real
data sets, it is shown that autotune is faster and provides superior estimation, variable selection, and prediction performance than existing tuning
strategies for LASSO, as well as alternatives such as the scaled LASSO.

EO0260 Room 705 ECONOMETRICS OF DATA COMBINATION AND DATA REVISION Chair: Masayuki Hirukawa

E0373: Towards empirical assessments of controlled cointegrated models

Presenter: Takamitsu Kurita, Kyoto Sangyo University, Japan

Co-authors: Guillaume Chevillon

The purpose is to examine stabilization policy and control theory within the framework of a cointegrated vector auto-regressive (VAR) model from
the perspective of an applied econometrician. It is demonstrated that policy-generated observables can be effectively represented by a vector auto-
regressive moving-average (VARMA) model subject to a structural VAR interpretation. This allows the econometrician to identify and assess the
policy in an empirical context. A data-driven method is then presented to classify intermediate and final policy targets within the model framework.
The practicality and effectiveness of the analysis are illustrated through an empirical study of New Zealand’s monetary policy data.

E0459: Noisy past and business cycles

Presenter: Naoko Hara, Seikei University, Japan

While standard macroeconomic models assume perfect information about the current and past states of the economy in real time, accurate informa-
tion often becomes available only after a long delay in practice. To assess the impacts of mismeasurement on economic activities and expectations,
a structural vector autoregression model is estimated using different data vintages of the U.S. productivity over 1968Q1-2008Q1. The estimation
results show that the measurement errors in early releases of productivity data significantly affect the underlying economic fundamentals and
expectations in the short run. Furthermore, professional forecasts from the survey of professional forecasters positively respond to these errors,
particularly to long-lived measurement errors that persist even after multiple data revisions. The heavily revised data may not yet fully reflect recent
shifts in industrial structures and other key information that describe recent structural changes because the information is only incorporated into the
data through comprehensive revisions generally conducted every five years. The long absence of such information in the data could explain why
the long-lived errors continue to impact expectations. The findings suggest that this absence of information can influence the economy through
expectations.

E0869: Statistical matching methods for company data using multinomial logit models

Presenter: Isao Takabe, Rissho University, Japan

Statistical matching methods aim to build useful data by combining different data sources. These techniques make it possible to create informative
data without conducting any surveys or collecting additional data. In recent years, various types of data have become available; as a result, statistical
matching methods have been employed in various fields(e.g., econometrics, marketing, etc.). A statistical matching methodology is proposed by
employing a multinomial logit model using weighted distance between records of data. This method makes it possible to efficiently and effectively
perform statistical matching even for company data lacking detailed text information such as names and addresses. In addition, weights can be
reasonably estimated based on company data, whereas there have not been previous studies that estimate the weights of distances. The techniques
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are applied to commercial company data and official economic census microdata. The results showed that the method performs better than the
nearest neighbor methods in previous studies in terms of true match rate.

E0431: Consistent estimation of linear regression models from different data sources with many variables in common

Presenter: Masayuki Hirukawa, Ryukoku University, Japan

When conducting regression analysis, econometricians often face situations where some regressors are unavailable in the primary dataset (e.g.,
an ability measure in wage regression). Suppose that they can find an auxiliary dataset that contains missing regressors as well as other variables
common across two datasets (overlapping variables). Under this environment, it is possible to estimate regression coefficients consistently by
combining primary and auxiliary datasets. Examples of such estimation procedures are the matched-sample indirect inference (MSII) and the
plug-in least squares (PILS). However, these estimators can attain the parametric convergence rate only if the number of overlapping variables is
three or less. Then, the scope of MSII and PILS is extended so that both can restore the parametric convergence rate when primary and auxiliary
datasets have many overlapping variables. The extension takes three steps, namely, (i) dimension reduction under some structural assumption on
the conditional expectations of missing regressors given overlapping variables, (ii) imputation of proxies for missing regressors, and (iii) estimation
of the regression model. Convergence properties of extended MSII and PILS are explored in conjunction with covariance estimation. Monte Carlo
simulations confirm their nice finite-sample properties, and a real data example of intergenerational income mobility is also presented.

E0024 Room 708 ADVANCES IN ECONOMIC MODELLING AND ECONOMETRIC COMPUTATION Chair: Ruben Laoiza Maya

E0249: Improved density forecasts using mixed frequency data: A focused Bayesian approach

Presenter: Ruben Laoiza Maya, Monash University, Australia

Co-authors: Andrew J Patton, Ole Maneesoonthorn

A modeling framework is constructed that allows for the flexible contribution of intraday information to predict the conditional distribution of asset
returns. A flexible spline specification is proposed to capture the contribution of intraday returns inside a GARCH-type specification for the daily
return, and the "focused Bayesian” prediction framework is adopted to allow the intraday contribution to be trained according to the region of the
support that is of interest. An empirical analysis of three broad market indices and ten industrial indices demonstrates the gains from using (i)
high-frequency data, (ii) incorporated flexibly into the low-frequency model, (iii) estimated using a focused Bayes approach.

E0350: Probabilistic predictions of option prices using multiple sources of data

Presenter: Ole Maneesoonthorn, Monash University, Australia

A new modular approximate Bayesian inferential framework is proposed that enables fast calculation of probabilistic predictions of future option
prices. Multiple information sources are exploited, including daily spot returns, high-frequency spot data, and option prices. A benefit of this
modular Bayesian approach is that it allows working with the theoretical option pricing model without needing to specify an arbitrary statistical
model that links the theoretical prices to their observed counterparts. It is shown that the approach produces accurate probabilistic predictions of
option prices in realistic scenarios, and despite not explicitly modeling pricing errors, the method is shown to be robust to their presence. Predictive
accuracy based on the Heston stochastic volatility model, with predictions produced via rapid real-time updates, is illustrated empirically for
short-maturity options.

E0779: Global-deep synthetic control: A heterogeneous treatment effect estimator for shared market

Presenter: Klaus Ackermann, Monash University, Australia

Co-authors: Priscila Grecov, Christoph Bergmeir

Estimating heterogeneous treatment effects in time series is crucial in many real-world scenarios. Ensuring the no-interference assumption for con-
trol units can be challenging when measuring treatment effects via counterfactual and synthetic control methods in shared market environments. To
address spillovers that bias results, global-deep synthetic control is introduced, which uses globally trained deep learning models to estimate treat-
ment effects across multiple treated instances. Global-Deepsc handles violations of the non-interference assumption by forecasting counterfactual
outcomes using only pre-intervention data. This approach reduces reliance on post-intervention disturbances, thus mitigating spillover interference
and enhancing estimation accuracy. Moreover, the framework includes data-driven clustering and partitioning to eliminate control units affected
by spillovers and identify variables causing heterogeneous impacts. Experiments on synthetic and real-world datasets demonstrate the method
outperforms prominent structural causal models in treatment effect estimation and statistical significance tests. An experimental study analyzing
sales promotion effects on supermarket sales found that younger, lower-income individuals should be the primary targets of marketing strategies,
as identified by conditional treatment effect analysis.

E0986: The purdah meets the factory: Exposure to female employment and son preference

Presenter: Diana Contreras Suarez, University of Melbourne, Australia

Co-authors: Reshad Ahsan, Md Moniruzzaman

The purpose is to examine whether observing women working in formal factory jobs improves gender norms on female employment and lowers
son preference. To identify exogenous variation in formal factory jobs for women, the exports of ready-made garments in Bangladesh are used, an
industry where most workers are female. Then, a woman’s exposure to such factory jobs is determined using their proximity to garment factories
and total garment exports by birth cohort. It is found that exposure to female factory jobs explains 5.38 percent of the difference in son preference
between the capital city, Dhaka, and a city 100 km away. Consistent with a reduction of son preferences, it is found that exposure to female factory
jobs increases the probability of their daughters being alive and being breastfed for longer and reduces girls’ stunting rate. It is also shown that
improvements in gender norms on women’s roles in the workplace drive this reduction in son preference. Results suggest that transitioning female
workers to factory jobs can have multiplier effects on other women via changes in gender norms.

EO0235 Room 710 RANDOM MATRICES AND HIGH-DIMENSIONAL STATISTICAL ANALYSIS Chair: Ke Wang

E1086: Optimal decay of eigenvector overlap for non-Hermitian random matrices

Presenter: Yuanyuan Xu, AMSS, CAS, China

The focus is on the standard overlap of any bi-orthogonal family of left and right eigenvectors of a large random matrix X with centred i.i.d. entries,
and it is proven that it decays as an inverse second power of the distance between the corresponding eigenvalues. This extends similar results
for the complex Gaussian ensemble from Bourgade and Dubach, as well as Benaych-Georges and Zeitouni, to any i.i.d. matrix ensemble in both
symmetry classes. As a main tool, a two-resolvent local law for the Hermitisation of X is proven uniformly in the spectrum with optimal decay rate
and optimal dependence on the density near the spectral edge.

E1143: Signal detection from spiked noise via asymmetrization
Presenter:  Zhigang Bao, The University of Hong Kong, Hong Kong

The signal-plus-noise model is a fundamental framework in signal detection, where a low-rank signal is corrupted by noise. In the high-dimensional
setting, one often uses the leading singular values and corresponding singular vectors of the data matrix to conduct statistical inference on the signal
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component. Specifically, when the noise consists of i.i.d. random entries, the singular values of the signal component can be estimated from those
of the data matrix, provided the signal is sufficiently strong. However, when the noise entries are heteroscedastic or correlated, this standard
approach may fail. In particular, a challenging scenario that arises with heteroscedastic noise is considered: When the noise itself can create spiked
singular values. This raises the recurring question of how to distinguish the signal from the spikes in the noise. To address this, the eigenvalues of
an asymmetrized model are studied when two samples are available. It is demonstrated that by examining the leading eigenvalues (in magnitude)
of the asymmetrized model, one can reliably detect the signal. This approach is effective even in the heavy-tailed regime, where the singular value
method fails.

E1165: Weight matrices compression based on PDB model in deep neural networks

Presenter:  Zeng Li, Southern University of Science and Technology, China

Weight matrix compression has been demonstrated to effectively reduce overfitting and improve the generalization performance of deep neural
networks. Compression is primarily achieved by filtering out noisy eigenvalues of the weight matrix. A novel population double bulk (PDB)
model is proposed to characterize the eigenvalue behavior of the weight matrix, which is more general than the existing population unit bulk
(PUB) model. Based on the PDB model and random matrix theory (RMT), a new PDBLS algorithm is discovered for determining the boundary
between noisy eigenvalues and information. A PDB Noise-Filtering algorithm is further introduced to reduce the rank of the weight matrix for
compression. Experiments show that the PDB model fits the empirical distribution of eigenvalues of the weight matrix better than the PUB model,
and our compressed weight matrices have a lower rank at the same level of test accuracy. In some cases, the compression method can even improve
generalization performance when labels contain noise.

E1180: Quantitative estimates for the singular values of non-Hermitian random matrices

Presenter: Guozheng Dai, HKUST, China

The problem of estimating the singular values of random matrices is crucial for matrix computations and the analysis of the spectral distribution.
The focus is on the quantitative estimates for the singular values of a square random matrix M of size n with independent sub-Gaussian entries. It
is shown that the k-th smallest singular value of M is at least of the order k/+/n with high probability, providing a nearly optimal estimate.

E0201 Room 801 MODEL AVERAGING AND SEQUENTIAL ALGORITHMS Chair: Jiahui Zou

E0301: Factor-adjusted model averaging

Presenter:  'Wenhui Li, Academy of Mathematics and Systems Science, Chinese Academy of Sciences, China

Co-authors: Xinyu Zhang

A model averaging method is proposed for high-dimensional regression with highly correlated covariates. A factor structure is used to model the
covariate dependence, allowing the covariates to be decomposed into two uncorrelated or weakly correlated latent components: Common factors
and idiosyncratic components. The number of common factors is allowed to diverge. Estimators are averaged from factor-adjusted candidate
models with augmented predictors composed of estimated common factors and idiosyncratic components. The asymptotic optimality is proven in
the sense of achieving the lowest squared loss and consistency when correctly specified models exist in the model space. Numerical experiments
and a real-data analysis illustrate the promising performance of the proposed method.

E0381: Sequential quantile regression for streaming data by least squares

Presenter:  Ye Fan, Capital University of Economics and Business, China

Massive streaming data are common in modern economic applications, such as e-commerce and finance. They cannot be permanently stored due
to storage limitations, and real-time analysis needs to be updated frequently as new data becomes available. A sequential algorithm, SQR, is
developed to support efficient quantile regression (QR) analysis for streaming data. Due to the non-smoothness of the check loss, popular gradient-
based methods do not directly apply. The proposed algorithm, partly motivated by the Bayesian QR, converts the non-smooth optimization into
a least squares problem and is, hence, significantly faster than existing algorithms that all require solving a linear programming problem in local
processing. The SQR algorithm is further extended to composite quantile regression (CQR), and it is proven that the SQR estimator is unbiased,
asymptotically normal, and enjoys a linear convergence rate under mild conditions. The estimation and inferential performance of SQR are also
demonstrated through simulation experiments and a real data example on a US used car price data set.

E0404: Improving tensor regression by optimal model averaging

Presenter:  Jiahui Zou, Capital University of Economics and Business, China

Tensors have broad applications in neuroimaging, data mining, digital marketing, etc. CANDECOMP/PARAFAC (CP) tensor decomposition can
effectively reduce the number of parameters to gain dimensionality-reduction and thus plays a key role in tensor regression. However, in CP
decomposition, there is uncertainty about which rank to use. A model averaging method is developed to handle this uncertainty by weighting the
estimators from candidate tensor regression models with different ranks. When all candidate models are misspecified, it is proved that the model
averaging estimator is asymptotically optimal. When correct models are included in the set of candidate models, the consistency of parameters and
the convergence of the model averaging weight are proven. Simulations and empirical studies illustrate that the proposed method has superiority
over the competition methods and has promising applications.

E0905: Online model averaging prediction

Presenter:  Jun Liao, Renmin University of China, China

For massive data, it is often difficult to describe the characteristics of the data by a single model, and hence, the associated prediction may not be
desirable due to the model misspecification. The online model averaging predictions for massive data is developed, which is particularly appropriate
for the common scenario where the prediction model may be misspecified, and the large-scale data are collected sequentially. The proposed methods
do not need to use the whole data of the individual level and only need to utilize the current batch of data and some statistics based on the previous
batches. Also, the new methods adapt to both the continuous response and discrete response cases, which include the common regression models,
such as ordinary linear regression, nonlinear regression, logistic regression, and Poisson regression. The online model averaging estimators are
shown to be asymptotically optimal. Further, the convergence rate of the weight estimator developed in terms of the squared prediction error is
derived. The simulation study and real data analysis reveal that the proposed methods have the desirable finite sample performance.
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EO046 Room 802 STATISTICAL METHODS FOR COMPLEX BIOMEDICAL DATA ANALYSIS Chair: Masao Ueki

E0380: Decoding weather interactions: Bayesian structure learning of causal effects in South Africa’s climate

Presenter: Mohammad Arashi, Ferdowsi University of Mashhad, Iran

Co-authors: Samaneh Nazari, Abdolnasser Sadeghkhani

To understand how different weather factors interact in South Africa, a method called Bayesian structure learning is used. This involves creating
directed acyclic graphs (DAGs) to help us see the cause-and-effect relationships between various weather conditions. The nodes in these graphs
represent important weather factors like temperature, wind speed, rain, cloud cover, and snow depth. DAGs are useful for showing how these factors
depend on each other in complex situations. To learn about these relationships accurately, specific statistical models are used. Normal-gamma and
normal-inverse gamma priors are applied to the analysis, which helps calculate the probabilities of different outcomes. The methods are tested
using past weather data from South Africa.

E0433: A new evaluation strategy for diagnostic tests under umbrella or tree ordering

Presenter: Duc-Khanh To, Faculty of Mathematics and Computer Science, VNUHCM-US, Vietnam

Co-authors: Gianfranco Adimari, Monica Chiogna

In medical research, diagnostic tests (or biomarkers) with continuous values are widely employed to attempt to distinguish between diseased and
non-diseased subjects. The diagnostic accuracy of a test can be assessed by its receiver operating characteristic (ROC) curve. For diseases with
multi-classes, an important category of scenarios assumes tree or umbrella ordering, where the test measurement for one particular class is lower
or higher than those for the other classes. A new ROC framework is presented for tree or umbrella ordering, together with a related evaluation
strategy. Such a strategy is based on new ROC representations on the plane, denoted as LTROC and UTROC, and new summary indexes. The new
tools are presented in the case of tree ordering since their specification in the case of umbrella ordering is easily tractable. The associated statistical
inference is also discussed. In particular, simple estimation and interval estimation procedures are presented in a nonparametric setting. Finally,
the proposed approach is illustrated with a real data example.

E0474: Efficient implementation of cumulative probability models for association studies of continuous phenotypes

Presenter:  Eric Kawaguchi, University of Southern California, United States

Association mapping for continuous traits, such as genome-wide association studies (GWAS), is commonly conducted using standard linear re-
gression models. However, these biological outcomes are frequently skewed, necessitating transformations (e.g., log transformations) that are often
not known in advance. This dependency on transformations can lead to variability in results and interpretations. Recently, cumulative probability
models (CPMs) have emerged as a semi-parametric alternative to linear models. CPMs treat continuous outcomes as ordered categories, assigning
each unique value as a category, and cumulative link models are utilized for estimation. While existing algorithms for association analyses with
ordinal outcomes are efficient and scalable, they struggle to handle a significantly large number of outcome categories. To address this, the CPM’s
sparse Hessian structure is leveraged to develop an efficient score test algorithm, making association studies for continuous outcomes with CPMs
computationally feasible. The capability of the algorithm is demonstrated on a large-scale omics dataset.

E0908: The correlation-based weighted adaptive LASSO estimator for identifying brain tumor molecular subtypes

Presenter: Mina Norouzirad, Center for Mathematics and Applications (NOVAMath), Portugal

Co-authors: Tomas Bandeira, Marta Belchior Lopes

Gliomas are brain tumors marked by substantial inter- and intratumoral heterogeneity and are generally associated with poor prognosis. Accurate
diagnosis and subtype classification are crucial for improving clinical outcomes. The focus is on classifying glioma molecular subtypes, including
astrocytoma, glioblastoma, and oligodendroglioma, using RNA-sequencing data from 619 samples and 20,504 genes sourced from The Cancer
Genome Atlas (TCGA). A key challenge is identifying novel biomarkers and understanding their role in tumor progression. The aim is to propose
a two-phase data-driven approach: (i) estimate feature relevance using a correlation-based estimator in multinomial logistic regression, and (ii)
use the inverse absolute values of these estimates as adaptive weights in an adaptive LASSO framework. This adaptive LASSO model is then
benchmarked against traditional regularization techniques, including LASSO, ridge regression, and elastic net. The proposed methodology aims to
enhance predictive accuracy and support the discovery of biologically meaningful biomarkers for glioma subtype classification.

EO195 Room 803 RECENT ADVANCES IN SURVEY SAMPLING Chair: Seonghun Cho

E0502: Sample-split regression estimation with high dimensional covariates in survey sampling

Presenter:  Yonghyun Kwon, Korea Military Academy, Korea, South

Co-authors: Jae Kwang Kim, Shu Yang

In a finite population sampling survey, model-assisted regression estimation is developed to incorporate the auxiliary information efficiently. When
there are high-dimensional auxiliary data sets, adding too many auxiliary variables may increase the estimation error and lead to biased estimation.
Particularly under informative sampling, the bias of the high dimensional regression estimator may not be negligible. A novel application of the
sample-split estimation method is presented for regression estimation under informative sampling. The proposed method is shown to be consistent
even when the auxiliary variables are high-dimensional, and the sampling design is informative. Variance estimation for the sample-split estimator
is discussed. Results from a limited simulation study are also presented.

E0608: Bayesian benchmarking small area estimation via entropic tilting

Presenter: Yuki Kawakubo, Chiba University, Japan

Co-authors: Shonosuke Sugasawa, Genya Kobayashi

Benchmarking estimation and its risk evaluation is a practically important issue in small-area estimation. While hierarchical Bayesian methods
have been widely adopted in small-area estimation, a unified Bayesian approach to benchmarking estimation has not been fully discussed. An
entropic tilting method is employed to modify the posterior distribution of the small area parameters to meet the benchmarking constraint, which
enables obtaining benchmarked point estimation as well as reasonable uncertainty quantification. Using conditionally independent structures of
the posterior, general Monte Carlo methods are first introduced for obtaining a benchmarked posterior, and then it is shown that the benchmarked
posterior can be obtained in an analytical form for some representative small area models. The usefulness of the proposed method is demonstrated
through simulation and empirical studies.

E1198: Data integration with biased summary data via generalized entropy balancing

Presenter: Sho Komukai, Tokyo Medical University, Japan

Co-authors: Kosuke Morikawa, Satoshi Hattori

Statistical methods for integrating individual-level data with external summary data have attracted attention due to their potential to significantly
reduce data collection costs. Effective utilization of summary data can enhance estimation precision, thereby saving both time and resources.
However, incorporating external data introduces the risk of bias, primarily due to potential differences in background distributions between the
current study and the external source. Model-based approaches, such as mass imputation and propensity score balancing, have been developed to

© ECOSTA ECONOMETRICS AND STATISTICS. All rights reserved. 149



Saturday 23.08.2025 14:35 - 16:15 EcoSta 2025 Parallel Session O — EcoSta 2025

integrate external summary data with internal individual-level data while mitigating these biases. Nonetheless, these methods remain vulnerable
to bias from model misspecification. A methodology is proposed utilizing generalized entropy balancing, designed to integrate external summary
data even when derived from biased samples. The method exhibits double robustness, offering enhanced protection against specific types of model
misspecification. The versatility and effectiveness of the proposed estimator are illustrated through an application to the analysis of nationwide
public-access defibrillation data in Japan.

E0862: A compositional regression analysis for categorical predictors not jointly observed with a correlating response

Presenter:  Juyeon Oh, Chonnam National University, Korea, South

Co-authors: Kwangmin Lee

In real-world data analysis, there are cases where variables are not jointly observed. When each variable is investigated by an independent survey,
it is difficult to estimate the correlation between the variables. A methodology is proposed to address this problem by combining individuals with
similar characteristics into a group and then treating the group as a single data point. Thus, a theoretical foundation is presented, and the method is
verified. Additionally, in a survey that uses multiple-choice questions, the proportion of responses to each question can be treated as compositional
data. Compositional data is useful when a breakdown of components is important, but standard statistical models are difficult to apply because it
has a sum constraint. Furthermore, these surveys often contain numerous questions, and including all of them in a regression model could lead to
unnecessary complexity and reduce interpretability. To handle this, a model is proposed that combines an exponential penalty for bi-level selection
with a log-contrast model, which was introduced to relax the sum constraints of compositional data. The superiority of the model is demonstrated
via simulations, and real data analysis is conducted using two separate national statistical data sources.

EO259 Room 811 NETWORK META ANALYSIS Chair: Lifeng Lin

E0645: Nonparametric Bayesian approach to treatment ranking in network meta-analysis

Presenter:  Lifeng Lin, University of Arizona, United States

Co-authors: Andres Felipe Barrientos, Garritt Page

Network meta-analysis is a powerful tool to synthesize evidence from independent studies and compare multiple treatments simultaneously. A
critical task of performing a network meta-analysis is to offer ranks of all available treatment options for a specific disease outcome. Frequently,
the estimated treatment rankings are accompanied by a large amount of uncertainty, suffer from multiplicity issues, and rarely permit possible ties
of treatments with similar performance. These issues make interpreting rankings problematic as they are often treated as absolute metrics. To
address these shortcomings, a ranking strategy is formulated that adapts to scenarios with high-order uncertainty by producing more conservative
results. This improves the interpretability while simultaneously accounting for multiple comparisons. To admit ties between treatment effects in
cases where differences between treatment effects are negligible, a Bayesian nonparametric approach is also developed for network meta-analysis.
The approach capitalizes on the induced clustering mechanism of Bayesian nonparametric methods, producing a positive probability that two
treatment effects are equal. The utility of the procedure is demonstrated through numerical experiments and a network meta-analysis designed to
study antidepressant treatments.

E0851: Exploiting multivariate network meta-analysis: A calibrated Bayesian composite likelihood inference

Presenter: Yu-Lun Liu, University of Texas Southwestern Medical Center, United States

Co-authors: Yifei Wang, Lifeng Lin

Multivariate network meta-analysis serves as a valuable framework for synthesizing evidence across multiple treatments and outcomes, offering
increased efficiency and broader clinical relevance compared to univariate approaches. Despite these advantages, practical implementation is
often hindered by the lack of reported within-study correlations among treatments and outcomes, which can compromise estimation accuracy and
inference validity. To address this challenge, a calibrated Bayesian composite likelihood approach is proposed, which eliminates the need for a fully
specified joint likelihood while accommodating partial or missing within-study correlation structures. The estimation procedure integrates a hybrid
Gibbs sampling algorithm with a post-sampling open-faced sandwich adjustment to enhance posterior inference robustness. Extensive simulation
studies demonstrate that the proposed method achieves nearly unbiased estimation and maintains nominal coverage probabilities across a range
of realistic scenarios. The approach is further illustrated through applications to two real-world datasets: One involving comparisons of treatment
procedures for root coverage and another assessing interventions for anemia in patients with chronic kidney disease. These examples highlight
the method’s practical utility and potential to improve the reliability of multivariate evidence synthesis in the presence of incomplete correlation
information.

E0778: A Bayesian framework for correlated continuous outcomes using individual and aggregate data

Presenter: Shengqiang Chen, The University of Memphis, United States

Co-authors: Hongmei Zhang

A Bayesian network meta-analysis (NMA) framework is proposed for jointly modeling correlated continuous outcomes, incorporating both individ-
ual participant data (IPD) and aggregate data (AD). The method addresses common challenges in clinical and epidemiological research, including
partially available IPD and correlated outcomes. Under the Bayesian framework, the approach borrows strength across different treatments and
correlated outcomes while addressing certain feature-specific treatment effects based on relevant information available in both data levels. Imple-
mented in RJAGS, the method enables robust evidence synthesis for complex mixed-data problems. Simulations are used to assess the proposed
approach with respect to estimation bias and precision in comparison with findings from standard NMA approaches.

E0996: What works best: Methods for ranking competing treatments in network meta-analysis

Presenter: Adriani Nikolakopoulou, Aristotle University of Thessaloniki, Greece

The most critical question raised by patients and clinicians at the point of care is: What is the drug of choice for the given condition? Comparative
effectiveness research and its quantitative component, network meta-analysis (NMA), have been used to answer this question. NMA estimates all
relative effects between competing treatments and can produce statistical ranking metrics (such as the SUCRA, the surface under the cumulative
ranking curve) that lead to a treatment hierarchy from the least desirable to the most desirable option. While clinicians and guideline developers
unanimously agree that a treatment hierarchy is essential, methodologists debate several issues underpinning the ranking metrics obtained from
NMA. Although about half of the published NMAs report a treatment hierarchy for their primary outcome, methods for simultaneously ranking
treatments for multiple outcomes, for example, efficacy and safety, are underdeveloped. Finally, although uncertainty around ranks could be
calculated, a single measure of the precision of the most likely treatment hierarchy is still needed. The aim is to present emerging methods for
ranking treatments in NMA, including re-parametrization of the standard NMA model and different probabilistic summary statistics that account
for clinically important differences between treatments and patient values and a newly suggested measure of the precision of treatment hierarchy.
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EO058 Room 819 RECENT DEVELOPMENTS IN SURVIVAL DATA ANALYSIS Chair: Meiling Hao

E0352: Conditional inference for ultrahigh-dimensional additive hazards model

Presenter: Meiling Hao, University of International Business and Economics, China

In the realm of high-throughput genomic data, modeling with ultra-high-dimensional covariates and censored survival outcomes is of great im-
portance. The conditional inference is conducted for the ultra-high-dimensional additive hazards model, allowing both the covariates of interest
and nuisance covariates to be ultrahigh-dimensional. The presence of right censorship with survival outcomes adds an extra layer of complexity
to the original data structure, posing significant challenges for the ultrahigh-dimensional additive hazards model. To address this, an innovative
test statistic is introduced based on the quadratic norm of the score function. Moreover, when there is a high correlation between the covariates of
interest and nuisance covariates, a decorrelated score function-based test statistic is proposed to enhance statistical power. Additionally, the limiting
distribution of the test statistics is established under both the null and local alternative hypotheses, further enhancing the computational appeal of
the approach. The proposed statistics are thoroughly evaluated through extensive simulation studies and applied to two real data examples.

E0365: Efficient estimation for functional accelerated failure time models

Presenter: Kin Yat Liu, The Chinese University of Hong Kong, Hong Kong

Co-authors: Changyu Liu, Xingqiu Zhao, Guosheng Yin, Wen Su

A functional accelerated failure time model is introduced to analyze the impact of both functional and scalar covariates on the time until an event
occurs. Regularity conditions are also established to ensure the model is identifiable. For efficient parameter estimation, a sieve maximum likelihood
method that combines parametric and nonparametric coefficients with an unknown baseline hazard function within the likelihood function is
created. This combination not only leads to significant numerical challenges but also introduces new theoretical difficulties. By formulating a
comprehensive theoretical framework, these issues related to the bundled parameters are addressed, and the convergence rate of the proposed
estimator is determined. Moreover, it is demonstrated that the finite-dimensional estimator is root-n consistent, asymptotically normal, and reaches
the semiparametric information bound. The nonparametric optimality of the functional estimator is further shown, and an asymptotic simultaneous
confidence band is constructed. The effectiveness of the inference procedures is assessed through extensive simulations and illustrated with a case
study using data from the National Health and Nutrition Examination Survey.

E0426: Nonparametric inference for reversed mean models with panel count data

Presenter:  Li Liu, Wuhan University, China

Panel count data typically refer to data arising from studies with recurrent events, in which subjects are observed only at discrete time points
rather than under continuous observations. A general situation where a recurrent event process is eventually truncated by an informative terminal
event is investigated, and the interest is in behaviors of the recurrent event process near the terminal event. A reversed mean model is proposed for
estimating the mean function of the recurrent event process. A two-stage sieve likelihood-based method is developed to estimate the mean function,
which overcomes the computational difficulties arising from a nuisance functional parameter involved in the likelihood. The consistency and the
convergence rate of the two-stage estimator are established. Allowing for the convergence rate to be slower than the standard rate, the general weak
convergence theory of M-estimators is developed with a nuisance functional parameter and then applied to the proposed estimator for deriving
the asymptotic normality. Furthermore, a class of two-sample tests is developed. The proposed methods are evaluated with extensive simulation
studies and illustrated with panel count data from the Chinese Longitudinal Healthy Longevity Study.

E0574: Remaining useful life prediction of lithium-ion batteries using monotone decomposition

Presenter: Piao Chen, Zhejiang University, China

Accurately predicting the remaining useful life (RUL) of lithium-ion batteries is vital for efficient equipment health management. Throughout
the aging process, the battery capacity exhibits nonlinear behavior, with intermittent capacity regeneration phenomena causing sudden increments
between consecutive cycles, posing challenges for modeling and prediction. Despite the frequent use of empirical mode decomposition (EMD)
to decompose capacity series, most EMD-based RUL prediction methods encounter limitations, including end effects, information leakage issues,
and a lack of uncertainty quantification. To address these challenges, a novel RUL prediction framework, MonoD-GPR-DeepAR, is introduced,
featuring a unique data decomposition algorithm, monotone decomposition (MonoD). MonoD alleviates end effects by decoupling the original
capacity signal into a smooth, decreasing trend and a fluctuant capacity regeneration term. Gaussian process regression (GPR) and deep autore-
gressive (DeepAR) models are then applied to the subseries for prediction, including uncertainty intervals. Validation using simulations and three
real lithium-ion battery datasets demonstrates MonoDs superior performance in capturing the authentic aging trajectory characteristics. Compared
to alternative methods, the MonoD-GPR-DeepAR model shows its effectiveness in addressing complexities introduced by capacity regeneration
phenomena in lithium-ion battery RUL prediction.

EO193 Room 820 RECENT DEVELOPMENTS IN ECONOMETRIC THEORY Chair: Cy Sin

E0872: Consistent specification testing in nonparametric triangular simultaneous equations models

Presenter:  Jen-Che Liao, National Chengchi University, Taiwan

Consistent specification tests are developed for parametric structures within the nonparametric triangular simultaneous equations model of a prior
study. The proposed tests adopt an empirical process framework based on conditional moment restrictions, incorporating nonparametric estimation
of the additive component under the null hypothesis. To account for parameter estimation uncertainty, a projection-based weight function is
employed. The asymptotic properties of the test are analyzed under both the null and alternative hypotheses, and a multiplier bootstrap procedure
is proposed for critical value approximation. Monte Carlo simulations are conducted to assess the finite-sample performance of the test in terms of
size and power.

E0495: Breaking the curse of dimensionality in Azadkia-Chatterjee dependence coefficient: A jackknife synthetic control method
Presenter: Tsung-Chih Lai, National Chung Cheng University, Taiwan

Co-authors: Jia-Han Shih

The curse of dimensionality is addressed in estimating the dependent coefficient introduced by a past study, which measures the dependence between
a scalar response Y and a potentially high-dimensional covariate vector X. The approach begins by observing that the problem of multivariate
dependence between (Y, X) can be reformulated as a bivariate problem involving (Y, Y’), where Y and Y’ share the same conditional distribution
given X. Viewing (Y, Y’) as potential outcomes, a jackknife synthetic control procedure is developed that constructs Y’ for each observation
through a weighted average of the remaining sample, with weights chosen to closely match on X. The dependence coefficient, which corresponds
to Spearman’s foot rule between Y and Y’ in the continuous case, is then estimated using the sample counterpart. Simulation studies show that the
proposed method performs exceptionally well in high-dimensional and even low-dimensional settings.
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E0296: On the consistency of Bayesian adaptive testing under the Rasch model

Presenter: Yu-Chang Chen, National Taiwan University, Taiwan

Co-authors: Hau-Hung Yang, Chia-Min Wei

The consistency of Bayesian adaptive testing methods is established under the Rasch model, addressing a gap in the literature on their large-sample
guarantees. Although Bayesian approaches are recognized for their finite-sample performance and capability to circumvent issues such as the
cold-start problem, rigorous proofs of their asymptotic properties, particularly in non-i.i.d. structures, remain lacking. Conditions are derived under
which the posterior distributions of latent traits converge to the true values for a sequence of given items, and it is demonstrated that Bayesian
estimators remain robust under the misspecification of the prior. The analysis is then extended to adaptive item selection methods in which items
are chosen endogenously during the test. Additionally, a Bayesian decision-theoretical framework is developed for the item selection problem, and
a novel selection is proposed that aligns the test process with optimal estimator performance. These theoretical results provide a foundation for
Bayesian methods in adaptive testing, complementing prior evidence of their finite-sample advantages.

E0422: Bootstrapping Lasso in generalized linear models for fixed and large dimension under oracle properties

Presenter:  Mayukh Choudhury, Indian Institute of Technology Bombay, India

Co-authors: Debraj Das

GLM constitutes a plethora of sub-models that extend the ordinary linear regression by connecting the mean of the response variable with the
covariates through link functions. On the other hand, Lasso is a popular and easy-to-implement penalization method for selecting important
covariates in regression when not all of them are relevant. However, Lasso generally has a complicated asymptotic distribution even when p is
fixed. Hence, a perturbation bootstrap (PB) method is developed, which approximates the asymptotic distribution of Lasso in GLM under two
regimes: (i) When p is fixed and » increases and (ii) p increases with n. In the former case, when 20, = Ao, bootstrap approximation results
can be viewed from an inferential perspective, though Lasso is not variable selection consistent (VSC). In a later regime, when the penalty sequence
n 2, — o, considering Lasso to be VSC, it is proven that Gaussian approximation fails to this end. As an alternative, a PB-Lasso estimator
is established to mimic the distribution through a Berry-Eseen type bound uniformly over the class of measurable convex sets. The theoretical
findings are supported by showing good finite-sample properties of the proposed bootstrap method through a large simulation study.

EC371 Room 817 CAUSAL ESTIMATION AND MEDIATION Chair: John Stufken

E0200: Can two variables have the same values but different impacts: Revisiting Card & Krueger and Lord’s paradox

Presenter:  Yongnam Kim, Seoul National University, Korea, South

Co-authors: Soo Jung La

Card and Krueger investigated the impact of the minimum wage on employment by comparing New Jersey (treatment group) and Pennsylvania
(control group). The focus is on which variable serves as their treatment in the analysis: Minimum wage (increase or not) or State (New Jersey
or Pennsylvania)? Despite the perfect correlation, the two treatment effects differ conceptually. Drawing a causal graph, it demonstrated how to
derive the effect of Minimum wage on employment by examining the effect of the State on the employment change. Further, extending to Lord’s
paradox, it is shown how to infer the effect of diet despite its perfect collinearity with students’ sex status. This approach offers a novel perspective
on Lord’s paradox, avoiding substantial distortion of the original scenario.

E0219: A debiased estimator for the mediation functional in ultra-high-dimensional setting with interaction effects

Presenter: Debarghya Mukherjee, Boston University, United States

Co-authors: AmirEmad Ghassami, Shi Bo

Mediation analysis is crucial in many fields of science for understanding the mechanisms or processes through which an independent variable affects
an outcome, thereby providing deeper insights into causal relationships and improving intervention strategies. Despite advances in analyzing the
mediation effect with fixed/low-dimensional mediators and covariates, the understanding of estimation and inference of mediation functional in
the presence of (ultra)-high-dimensional mediators and covariates is still limited. An estimator is presented for mediation functional in a high-
dimensional setting that accommodates the interaction between covariates and treatment in generating mediators, as well as interactions between
both covariates and treatment and mediators and treatment in generating the response. It is demonstrated that the estimator is root(n)-consistent and
asymptotically normal, thus enabling reliable inference on direct and indirect treatment effects with asymptotically valid confidence intervals. A
key technical contribution of the work is to develop a multi-step debiasing technique, which may also be valuable in other statistical settings with
similar structural complexities where accurate estimation depends on debiasing. Furthermore, findings are supported by extensive simulation and
understanding of the effect of smoking on lung cancer, mediated through DNA methylation.

E0270: Exact variance of average treatment effect estimator in cluster RCT

Presenter:  Yue Fang, The Chinese University of Hong Kong, China

Co-authors: Geert Ridder

In cluster randomized controlled trials with finite populations, the variance of the average treatment effect (ATE) estimator cannot be directly
estimated due to the unobserved cluster-aggregated potential outcomes. A design of two-stage sampling is examined at both cluster and unit levels,
and treatment assignment is examined at the cluster level. The exact variance of the Horvitz-Thompson estimator is derived for the ATE, and a sharp
upper bound is established based on a past study. Additionally, a consistent estimator is proposed for this upper bound. A key implication is that
the estimator yields a narrower confidence interval compared to the clustered standard error. These findings are demonstrated through simulations
and empirical applications.

E0536: A L-infinity norm counterfactual and synthetic control approach

Presenter: Le Wang, Virginia Tech, United States

The synthetic control (SC) method is a widely used tool for policy evaluation and causal inference. It often employs sparse regularization techniques
to address challenges arising from the number of pre-treatment periods being modest relative to the number of control units. While sparsity enhances
transparency, it can increase sensitivity to estimator variability, amplify bias, and reduce reliability when control units are drawn from a common
distribution. To address these limitations, a novel SC extension is proposed incorporating infinity norm regularization. The approach introduces
a denser weighting scheme that assigns weights to a broader set of control units while constraining the largest weight. This reduces reliance
on unrepresentative units and enhances robustness while maintaining the same level of desirable match between treated and synthetic units. An
interior point method is developed to efficiently solve the infinity-norm constrained problem. A statistical theoretical framework is built to derive
the asymptotic distribution of the proposed estimators under conditions of weak dependence. Monte Carlo simulations demonstrate robust finite-
sample performance, while applications to two real studies show the utility of the methods in a highly volatile stock market where conventional SC
methods relying on a few control units are more susceptible to shocks and biased estimates.
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EC298 Room 709 NETWORKS AND GRAPHICAL MODELS Chair: Yuta Koike

E0750: Arbitrage and liquidity contagion

Presenter: Kumushoy Abduraimova, Durham University, United Kingdom

Prices of cryptocurrencies can differ across various trading venues, and those differences can persist over extended periods of time. Arbitrageurs
aim to take advantage of the price differences (spreads) and, by doing so, can affect the market liquidity on those venues. Understanding the
dynamics of cross-market liquidity is very important for the market participants, as the trading of cryptocurrencies is highly fragmented. Network
approaches are applied to study the propagation of liquidity shocks in relation to the changes in spreads on different venues. Specifically, high-
frequency network snapshots of spreads and liquidity contagion metrics are constructed for bitcoin prices on over 20 largest exchanges. The
findings indicate a significant relationship between spreads and liquidity across the network. Moreover, it is found that the network centrality is
related to the price discovery of a particular trading venue as measured by its information share.

E0979: Efficient learning of DAG structures in heavy-tailed data

Presenter:  'Wei Zhou, Southwestern University of Finance and Economics, China

Directed acyclic graph (DAG) models are widely used to discover causal relationships among random variables. However, most existing DAG
learning algorithms are not directly applicable to heavy-tailed data, which are commonly observed in finance and other fields. The aim is to propose
a two-step efficient algorithm based on topological layers, referred to as TopHeat, to learn linear DAGs with heavy-tailed error distributions, which
include Pareto, Frechet, log-normal, Cauchy distributions, and so on. First, the topological layers are reconstructed hierarchically in a top-down
fashion based on the new reconstruction criteria for heavy-tailed DAGs without assuming the popularly employed faithfulness condition. Second,
the directed edges are recovered via the modified conditional independence testing for heavy-tailed distributions. The consistency of the exact DAG
structures is theoretically demonstrated. Monte Carlo simulations validate the outstanding finite-sample performance of the proposed algorithm
compared with competing methods. In the real data analysis, the exchange rates are analyzed among 17 countries and uncover the source of
financial contagion and the pathways, which indicates that the financial risk contagion effect became increasingly stable among European countries
as the Euro was introduced.

E1046: Identification of social effects through variations in network structures

Presenter: Ryota Ishikawa, Waseda University, Japan

Identification in linear social interaction models is studied through network structures. Existing identification results focus on cases where many
identical networks are simultaneously observed within the same dataset. In reality, many networks with different structures are repeatedly observed
within the same dataset. Conventional identification strategies address such heterogeneous networks by constructing a single large network through
the stacking of different network structures. This approach implicitly assumes that a single large network is repeatedly observed, which is not
consistent with network observations. Identification conditions are developed in settings where multiple networks with different structures are
simultaneously observed within the same dataset. The proposed conditions are consistent with network observations. If the identification conditions
are satisfied, the minimum network size is smaller when observing multiple distinct networks than when observing many identical networks.
Examples of networks satisfying the identification results are illustrated.

E1145: Stochastic process of opinion spreading in social networks

Presenter: Igor Kanovsky, The Max Stern Yezreel Valley College, Israel

In social networks, different types of information spread through different mechanisms. This diversity may stem from how people respond to
repeated exposure to various information types. A new model is proposed that highlights the distinction between information and opinion spreading.
While repeated exposure to the same information has a limited impact, exposure to two opinionated peers significantly increases the probability
of adopting that opinion, which is a phenomenon termed the "0-1-2 effect." In each time step, if an individual lacks an opinion, two neighbors are
randomly selected. If one holds an opinion, adoption occurs with low probability; if both do, the probability is much higher. Simulations were
conducted on real-world and random scale-free networks. Results show that small-world structures greatly influence the tipping point. The "0-1-2
effect” also affects individuals’ ability to initiate widespread opinion change. Influence is strongly linked to an individual’s topological position in
the network.

EC269 Room 711 FUNCTIONAL AND SPATIAL DATA Chair: Maria Dolores Ruiz-Medina

E0298: Unbalanced regularized optimal transport to model natural disaster

Presenter:  Angelo Fama, University of Insubria, Italy

Co-authors: Paolo Pagnottoni

Natural disasters have far-reaching consequences that vary across time and geography. A novel approach is presented to analyze the spatiotem-
poral distribution of disaster impacts using unbalanced regularized optimal transport. A framework is developed that models the distribution of
quarterly mortality rates, spanning from 2000-01 to 2024-12, over a discretized geographic grid, accounting for imbalanced datasets where the
total mass (e.g., deaths) changes across time intervals. The proposed method uses unbalanced optimal transport to handle shifts in population and
disaster severity, while entropy regularization ensures computational efficiency and robustness to noise. Quarterly mortality distributions caused
by climate-related disasters across a global grid are analyzed. Pairwise transport plans are computed to quantify spatial shifts in disaster impact,
while Euclidean distances are used to evaluate structural similarities over time. Results reveal significant patterns of distributions across quarters,
highlighting regions with increased vulnerability and potential spatiotemporal structures behind them.

E0388: Robust functional principal component analysis for detecting anomalous behaviors in electricity markets

Presenter: Luigi Grossi, University of Parma, Italy

Co-authors: Andrea Cerasa, Mara Sabina Bernardi, Fany Nan

The main objective is to propose a procedure for detecting outliers that may be linked to market manipulation, utilizing microdata from daily
auctions that establish the equilibrium price and quantity in deregulated electricity markets. In the context of electricity markets, outlier detection
methods can be applied to identify abnormal price movements deviating from typical market behavior. However, establishing a direct link is not
always easy, as observed outlying prices may be influenced by other factors whose combined effects are difficult to disentangle. In contrast to
previous approaches, observing and approximating the shape of the supply curves is advocated instead of focusing solely on observed prices.
Through techniques like functional principal component analysis (FPCA), functional data analysis allows for the identification of key patterns and
anomalies in the shape of the supply curve that may indicate illegal actions. The detection of potential outliers is based on the residuals obtained
from a robust version of the functional principal component analysis (FPCA) model. This shift is motivated by the fact that market manipulation
events involve the strategic decisions of market operators, directly influencing the shape of the supply curve. Therefore, the fundamental hypothesis
is that the strategic behavior of operators is established assuming a non-flexible demand curve.
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E1135: Spatially indexed distribution analysis as applied to house prices in the UK

Presenter: Luke Barratt, University of Cambridge, United Kingdom

Co-authors: John Aston

The cost of housing has been of growing interest in the UK, as it has been considered that house price inflation has outpaced wage inflation,
excluding many from the property market. This has typically been understood by comparing median house prices with median income, the ratio
of which has been increasing over the past couple of decades. The focus is on extending beyond a national median. First, geography is considered
as a heterogeneity: while local house price inflation has been analyzed (especially in big cities), a framework is developed for house prices around
any point in a continuous geographical space. Second, the entire distribution of house prices compared to the entire distribution of incomes is
examined; this means the interaction of the entire population with the property market can be investigated. Thus, at each location in the UK a
time series of distributions of house prices is inferred, which is then regressed against the time series of distributions of incomes. This analysis
highlights regions where the poorest, in particular, have been forced out of the property market and thereby is a measure of gentrification.

E1191: Multivariate functional isolation forest for money laundering detection

Presenter:  Pierre-Francois Weyders, University of Liege, HEC Business School, Belgium

Co-authors: Julien Hambuckers

Money laundering is a complex sequence of money transfers that traditional methods based on aggregated transactions struggle to detect. To
improve upon this issue, the detection of such anomalies is framed as identifying unusual (co-) movements across dimensions in time and scale,
with interactions between pairs of dimensions quantified using several projection-based methods. Then, this information is embedded in an
isolation forest algorithm extended to multivariate functional data by using these interaction scores as splitting criteria, generating an anomaly
score. Finally, this anomaly score ranks observations by their deviation from a functional baseline and allows the identification of suspicious
transactions. Empirically, this method is applied to a large sample of bank transaction records, where customers’ behaviors are represented as
multivariate transaction curves across cash, wire, and international credit/debit dimensions, highlighting money laundering cases overlooked by
conventional methods. Depth-based global and local feature importance metrics are used to identify the most informative dimensions. Evaluation
against functional and tabular baselines confirms the effectiveness of the proposed methodology. In addition, the performance of the methodology
is showcased in a series of realistic simulations.

EC366 Room 818 MACHINE LEARNING CLASSIFICATION Chair: Pavlo Mozharovskyi

E0815: Qualitative insights meet quantitative forecasts with GPT-40 mini for Taiwan earnings prediction

Presenter: Ming-Hsuan Kang, National Yang Ming Chiao Tung University, Taiwan

Co-authors: Yu Chuan Shih, Hsin-Pei Huang, Huei-Wen Teng

The potential of large language models (LLMs) is explored, particularly GPT-40 mini, to enhance earnings forecasting by transforming structured
financial data into qualitative textual analysis. Using income statements, balance sheets, and statements of cash flows from Taiwan-listed firms,
GPT-40 mini generates descriptive reports through carefully designed prompts, including Chain-of-Thought (CoT) reasoning. These textual outputs
are converted into numerical embeddings, which are subsequently used in prediction models. GPT-40 minis forecasts are benchmarked against
traditional classifiers such as logistic regression and XGBoost. Results reveal that while GPT-40 mini alone does not outperform established
methods, CoT prompting significantly improves its predictive performance and interpretability. The complementary role that LLMs can play in
financial analysis is highlighted, bridging qualitative narrative understanding and quantitative forecasting.

E1136: Leveraging GANs and genetic algorithms for class imbalance mitigation in regression tasks

Presenter:  Akash Sharma, University College London, United Kingdom

Class imbalance is a critical challenge in machine learning, particularly in regression and classification tasks, where underrepresented classes can
lead to biased models and suboptimal performance. This research proposes a novel data augmentation strategy using generative adversarial networks
(GANS) and genetic algorithms (GA) to effectively balance class distributions and improve model accuracy. A GAN is first trained on real training
data to generate synthetic samples, which serve as potential augmentations. A GA-based selection mechanism is then employed to identify the
optimal subset of synthetic samples that, when combined with real data, maximize predictive performance. The GA optimizes the subset selection
by iteratively evaluating different combinations using a fitness function based on test set regression R squared and error minimization. Experimental
results demonstrate that the approach significantly reduces test errors and improves model generalization compared to random augmentation and
traditional trial-and-error selection methods. The proposed methodology provides an automated and efficient framework for leveraging synthetic
data in imbalanced learning scenarios, offering a scalable solution for enhancing machine learning model robustness.

E1153: MV-FS: A feature identification and prediction ensemble for complex soft matter systems

Presenter: Nawisa Jullapech, University of Reading, United Kingdom

Co-authors: Fazil Baksh, Zuowei Wang

A novel ensemble method is developed and evaluated that combines feature selection and prediction based on majority vote (MV-FS) to address the
limitations of base predictors and ensure robust performance across diverse datasets. Theoretical analyses and simulations reveal how variations in
model performance and inter-model relationships affect overall effectiveness, which in turn can be used to ensure generalization and stability, even
in challenging classification scenarios. To demonstrate its practical utility, the proposed methodology is applied to two distinct soft-matter systems.
First, it extends current machine-learning approaches in drug discovery by investigating the link between antimicrobial peptide (AMP) structure
and antibacterial activity, a key area in antibiotic discovery. By integrating domain knowledge of physicochemical and structural features with a
data-driven ensemble, MV-ES identifies critical factors influencing AMP activity and predicts promising regions in the physicochemical space for
active peptides. Second, the method is used in a preliminary study on predicting conformational transitions of single-charged polymers, relevant
for polymer physics and materials science. By combining multiple models, MV-FS is shown to overcome the limitations of individual methods and
achieve results consistent with theoretical expectations. The proposed ensemble’s ability to enhance interpretability and performance underscores
its value in soft matter systems.

E1184: Privacy-aware delivery classification via federated learning

Presenter: Hang Qi, BNU-HKBU United International College, China

Federated learning (FL) provides a privacy-preserving framework for collaborative classification, especially in supply chain settings where vendors
are reluctant to share sensitive data. The aim is to predict delivery anomalies, such as late shipments and abnormal logistics events, under a
FL framework. Personalized and adaptive decomposition for federated learning (PAD-FL) is proposed, focusing on classification performance,
adaptability, and privacy-aware delivery. Logistic regression is compared as a centralized baseline with MLP and LSTM models under both
federated averaging (FedAvg) and PAD-FL. To simulate real-world heterogeneity, non-IID client partitions are constructed based on customer
segments, regions, and product categories. While FedAvg provides a simple aggregation strategy, it suffers from performance degradation in non-
IID scenarios due to model drift. In contrast, PAD-FL effectively mitigates this by decoupling the model into shared global and personalized local
components, allowing better adaptation to client-specific distributions. Using a real-world supply chain dataset with diverse customer, product,
and regional attributes, a node selection mechanism is further proposed based on local statistical indicators skewness, kurtosis, and covariance
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to improve aggregation reliability. All methods are evaluated in terms of classification accuracy and communication cost, offering insights into
scalable and personalized FL systems for supply chain analytics.

EC362 Room 812 MODELS WITH TIME-VARYING COEFFICIENTS Chair: Jia-Han Shih

E1118: Time-varying weighted latent Dirichlet allocation

Presenter: Louisa Kontoghiorghes, Kings College London, United Kingdom

Co-authors: Ana Colubi, George Kapetanios

The time-varying weighted Latent Dirichlet Allocation (tvwLDA), a probabilistic topic modeling method that can track the evolution of topics in
a series of documents, is introduced. This approach combines a topic model method, the Latent Dirichlet Allocation (LDA), with time-varying
weights to estimate the parameters with the weighted log-likelihood. The tvwLDA estimates the topics using the rolling window method at each
time index, where terms in more recent documents have a greater weight when estimating the term-topic distribution and the topic-document
density parameter. This method allows the number of topics to vary for each time index, capturing the evolution of topics even when the themes
appear inconsistently or new topics emerge. Additionally, a new metric, the dominance index, is introduced. This metric combines the prevalence
metric with the Simpson index to assess topic expansion based on a defined set of keywords. The methodology is applied to assess the evolution of
the topics from the COST Action HiTEc in the abstracts of the series of conferences CFE-CMStatistics.

E1260: Nonconvex high-dimensional time-varying coefficient estimation for noisy high-frequency observations

Presenter: Minseok Shin, POSTECH, Korea, South

Co-authors: Donggyu Kim

A novel high-dimensional time-varying coefficient estimator is proposed for noisy high-frequency observations with a factor structure. In high-
frequency finance, we often observe that noise dominates the signal of the underlying true processes and that covariates exhibit a factor structure
due to their strong dependence. Thus, we cannot apply usual regression procedures to analyze high-frequency observations. To handle the
noises, we first employ a smoothing method for the observed dependent and covariate processes. Then, to handle the strong dependence of the
covariate processes, we apply Principal Component Analysis (PCA) and transform the highly correlated covariate structure into a weakly correlated
structure. However, the variables from PCA still contain non-negligible noises. To manage these non-negligible noises and the high dimensionality,
we propose a nonconvex penalized regression method for each local coefficient. This method produces consistent but biased local coefficient
estimators. To estimate the integrated coefficients, we propose a debiasing scheme and obtain a debiased integrated coefficient estimator using
debiased local coefficient estimators. Then, to further account for the sparsity structure of the coefficients, we apply a thresholding scheme to the
debiased integrated coefficient estimator. We call this scheme the Factor Adjusted Thresholded dEbiased Nonconvex LASSO (FATEN-LASSO)
estimator.

E1080: Inflation target at risk: A time-varying parameter distributional regression
Presenter:  Yunyun Wang, Hunan Univeristy, China
Co-authors: Dan Zhu, Tatsushi Oka

Macro variables frequently display time-varying distributions, driven by the dynamic and evolving characteristics of economic, social, and environ-
mental factors that consistently reshape the fundamental patterns and relationships governing these variables. To better understand the distributional
dynamics beyond the central tendency, a novel semiparametric approach is introduced for constructing time-varying conditional distributions, re-
lying on the recent advances in distributional regression. An efficient precision-based Markov chain Monte Carlo algorithm is presented that
simultaneously estimates all model parameters while explicitly enforcing the monotonicity condition on the conditional distribution function. The
model is applied to construct the forecasting distribution of inflation for the U.S., conditional on a set of macroeconomic and financial indicators.
The analysis evaluates the risks of future inflation deviating excessively above or below the desired target range and identifies key risk drivers
through an assessment of potential covariates.

E1109: Logistic regression with GAS dynamics

Presenter: Michal Cerny, University of Economics Prague, Czech Republic

Co-authors: Martin Konopasek

The aim is to deal with a logistic binary choice model with time-varying regression coefficients, where the dynamics in the regression coefficients
is introduced via the generalized autoregressive score (GAS) methodology. The GAS equation for the dynamics consists of an autoregressive
component and a score-driven component, formalizing the intuition that "when observed data is not well predicted by the model, then for the next
period, it is reasonable to make an update in the direction of the gradient of the log-likelihood (in the parameter space)." Plotting the paths of the
estimated time-varying coefficients can serve as a natural diagnostic tool for changepoints or for changes in the significance of regressors. Some
hypotheses, such as "a regression coefficient is constant in time," can be tested explicitly in this model. The main challenge is computational:
estimating the model amounts to optimizing a complex likelihood function, the formula of which has an exponential length w.r.t. the number of
observations. It follows that standard tools used in optimization, such as the gradient or hessian, are hard to express. Some theoretical challenges
associated with this model are presented, such as identification conditions or an algorithm for fitting the model.

© ECOSTA ECONOMETRICS AND STATISTICS. All rights reserved. 155



Saturday 23.08.2025 16:45 - 18:25 EcoSta 2025 Parallel Session P — EcoSta 2025

Saturday 23.08.2025 16:45 - 18:25 Parallel Session P — EcoSta 2025

EV328 Room 605 FORECASTING (VIRTUAL) Chair: Marco Oesting

E1011: Probabilistic forecasting and forecast reconciliation for wind power production

Presenter: Antonia Arsova, TU Dortmund University, Germany

Co-authors: Sven Pappert

Forecast reconciliation is applied to ensure that forecasts for multiple time series on different levels of a hierarchy conform to the linear restrictions
prescribed by the hierarchy. When reconciling probabilistic forecasts, this linear restriction is to be enforced on the distributional level. Building
upon a previous study approach, where their reconciled forecasts are constructed as a linear function of the base-level forecasts, the reconciled
forecasts are constructed using a feedforward multilayer perceptron (MLP) neural network. In order to justify the use of such non-linear reconcili-
ation scheme, it is investigated under which circumstances the linear strategy is sufficient (and optimal) and when non-linear generalizations, such
as the MLP, are needed. As an empirical application, the different reconciliation strategies are compared when applied to probabilistic one-step
ahead forecasts for German wind-power production at three different spatial hierarchical levels.

E1229: Carbon pricing, forecasting and Covid-19: A GVAR analysis

Presenter:  Alexandros Konstantopoulos, University of Klagenfurt, Austria

Co-authors: Martin Wagner, Christian Zwatz

Global climate change exerts increasingly negative impacts on economies around the globe. By far, the most important anthropogenic driver of
climate change are emissions of carbon dioxide (CO;), primarily emanating from burning fossil fuels (coal, gas, and oil) for energy production.
Strategies to reduce such emissions are various carbon pricing schemes such as carbon taxation or emissions trading systems (ETS). However,
these approaches might lead to significant carbon leakage, i.e., the relocation of emissions sources across world regions or countries due to
changing relative prices of carbon emissions, as well as negatively impacting various key macroeconomic indicators. The purpose is to perform a
multi-country GVAR analysis, including real GDP, unemployment rate, (CO,) emissions, and the CPI deflator, as well as a carefully constructed
country-specific (proxy) carbon price index. Since the sample includes periods of (potential) structural change in the error term, such as the Covid-
19 period, the GVAR model is further modified, allowing for heteroskedastic errors. In addition to the GVAR analysis, a detailed forecast evaluation
of the GVAR model is performed and benchmarked against country-specific VAR and VARX models, as well as univariate time series forecasts.

E1232: Territorial attractiveness and foreign population in Italy: A spatiotemporal blind source separation (ST-BSS) model

Presenter: Lucia Simmini, University of Salento, Italy

Co-authors: Sandra De Iaco, Antonella Congedi

In the context of stagnation or negative natural population growth, internal and international migration increasingly influence population structure
and composition alongside natural processes such as aging and falling birth rates. However, a territory’s ability to attract new residents, particularly
foreigners, depends on various factors, including population mobility, natural growth dynamics, and local economic conditions. The demographic
and economic evolution of 7,609 Italian municipalities is analyzed between 2001 and 2021 with the aim of explaining the spatial distribution of
the foreign population. Forecasts for the proportion of the foreign population resident in each municipality are obtained for two years out of the
sample, based on explanatory variables that reflect territorial attractiveness, namely net internal and international migration, the natural population
growth rate, and average municipal income. These indicators, reflecting local demographic and economic vitality, help to explain why some
municipalities attract a larger foreign population than others. Using a blind separation model of space-time sources (ST-BSS), the latent factors
driving demographic evolution in space and time are identified. The analysis aims to provide interpretative and prospective tools to inform more
targeted local policies capable of capturing the multi-scalar and territorially differentiated nature of migratory phenomena.

E1233: Forecasting methane spot price by combining artificial networks and geostatistics

Presenter: Gabriella Epifani, University of Salento, Italy

Co-authors: Sandra De laco, Antonella Congedi

With the increasing importance of methane gas in the context of the energy transition and climate change mitigation, accurate forecasting of the
spot price of natural gas plays a crucial role in commercial policies and strategies, as well as in cost-effective market opportunities. Recently,
many advanced methodologies have been used to model the gas spot price, such as several artificial intelligence algorithms, especially artificial
neural networks (ANNs). Their combination with traditional time series approaches, such as auto-regressive moving average (ARMA) models, was
implemented to improve forecasting accuracy. In this context, a new hybrid model, which combines a geostatistical tool, i.e., the ordinary Kriging,
and ANNS, in particular the long short-term memory and the gated recurrent unit neural networks, is provided. In addition, the supremacy of the
proposed hybrid model is assessed through a comparison with respect to the pure ANNs and a well-known hybrid model available in the literature.
Methodologies are applied to the spot price of natural gas in Italy using data from the Virtual Exchange Point (VEP).

EV317 Room 801 CAUSAL INFERENCE AND BIOSTATISTICS Chair: Debarghya Mukherjee

E0359: Differential error component models for causal identification

Presenter:  Yongtao Jin, Beijing Institute of Technology, China

Fixed and random effects models are popular methods for identifying the causal effects of treatment. First, a class of the generalized least square
estimators and their asymptotic properties of the fixed and random effects models are introduced. Then, the differential error component models
are proposed that exclude the fixed effects of units and time periods, and the random effects of units and time periods are considered. The treatment
effects of heterogeneity analysis and optimal model for a given data are also shown. Meanwhile, the application of a prior study is revisited. The
results demonstrate that the estimators of differential random effects models are more significant and robust than the differential, FE, or RE models.

E1196: Numerical validation of a doubly randomized significance test for difference-in-differences estimation

Presenter:  Stanislaw Halkiewicz, AGH University of Cracow, Poland

Co-authors: Andrzej Kaluza

The focus is on the numerical validation of a simulation-based significance test for the difference-in-differences (DiD) estimator, previously
developed and accepted for publication. The method relies on independent randomization of both treatment and time indicators to generate
a reference distribution for the DiD significance under the null hypothesis. Its statistical properties are assessed through extensive numerical
experiments. Simulations are conducted across a wide range of outcome distributions, including normal, skewed, and heavy-tailed, as well as
varying sample sizes. The results demonstrate that the test consistently yields symmetric and stable rejection intervals, converges rapidly, and
remains invariant under linear transformations of the metric. Compared to conventional OLS-based approaches, the test shows improved control
of type I error, particularly in small or imbalanced samples. The effect of sample size is also examined on the spread of the test distribution, and
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a strong negative correlation is confirmed with its interquartile range. Finally, the method is applied to real-world data from Indonesia’s INPRES
program to illustrate practical implications. All experiments are fully reproducible using the accompanying Python code.

E0531: Bayesian simultaneous credible bands for polynomial regression

Presenter:  Fei Yang, The University of Manchester, United Kingdom

A Bayesian method is proposed for constructing simultaneous credible bands (SCBs) for the true regression line in univariate polynomial regression
over a finite interval of covariate X. Unlike pointwise intervals, a 1-alpha SCB can provide global coverage of the regression line with the probability
of at least 1-alpha. Leveraging a normal-gamma conjugate prior, the posterior distribution is derived from targeted parameters of interest, and a
Monte-Carlo-based method is used to compute the critical value required for the band. The Bayesian framework exhibits advantages over the
frequentist methods in more robust and stable estimates, especially in cases with limited data. Numerical simulation results show that the proposed
method has satisfactory frequentist properties and contains the true regression model with the probability of at least 1-alpha under different settings.
Real data analysis in drug stability studies also verifies the effectiveness of the proposed framework.

EO177 Room 603 RECENT DEVELOPMENT IN SEMIPARAMETRIC ECONOMETRICS Chair: Ruixuan Liu

E0372: Quasi-Bayesian estimation and inference with control functions

Presenter: Ruixuan Liu, Chinese University of Hong Kong, Hong Kong

A quasi-Bayesian method is explored that integrates frequentist estimation in the first stage with Bayesian inference in the second stage, motivated
by structural discrete choice models using control function methodology to address endogeneity bias. In the first stage, a frequentist nonparametric
approach estimates the control function, while the second stage employs a Bayesian approach to manage complex likelihood functions associated
with the structural equation. The asymptotic properties of the quasi-posterior distributions are analyzed from the second stage, demonstrating
that the resulting quasi-Bayesian credible set lacks the desired coverage in large samples. However, the quasi-Bayesian point estimator remains
consistent and asymptotically equivalent to a frequentist two-stage estimator.

E0482: Semiparametric Bayesian difference-in-differences

Presenter:  Zhengfei Yu, University of Tsukuba, Japan

Co-authors: Christoph Breunig, Ruixuan Liu

Semiparametric Bayesian inference is studied for the average treatment effect on the treated (ATT) within the difference-in-differences research
design. Two new Bayesian methods are proposed with frequentist validity. The first one places a standard Gaussian process prior on the conditional
mean function of the control group. Asymptotic equivalence of the Bayesian estimator and an efficient frequentist estimator is obtained by
establishing a semiparametric Bernstein-von Mises (BvM) theorem. The second method is a double-robust Bayesian procedure that adjusts the
prior distribution of the conditional mean function and subsequently corrects the posterior distribution of the resulting ATT. A semiparametric BvM
result is established under double robust smoothness conditions; i.e., the lack of smoothness of conditional mean functions can be compensated by
the high regularity of the propensity score, and vice versa. Monte Carlo simulations and an empirical application demonstrate that the proposed
Bayesian DiD methods exhibit strong finite-sample performance compared to existing frequentist methods. Finally, an extension is outlined to
difference-in-differences with multiple periods and staggered entry

E0761: The encouraged LATE: Point identified treatment effects without the exclusion restriction

Presenter:  Shuo Jiang, Xiamen University, China

Co-authors: Jinyoung Choi, Arthur Lewbel

Consider treatment effect estimation given a binary instrument that violates the standard exclusion restriction. The aim is to define and provide
conditions (some testable) under which an encouraged local average treatment effect(E-LATE) is point identified. This E-LATE equals LATE when
exclusion holds. A spectrum of identification results is provided under different scenarios. Under additional restrictions, a simple root-N consistent,
asymptotically normal semiparametric estimator is provided. The estimator is applied to find the E-LATE of incumbency on election outcomes
using the randomized order of candidates names on the ballot as an instrument without imposing the exclusion restriction.

E0728: Inference on the distribution of individual treatment effects in nonseparable triangular models

Presenter:  Jun Ma, Renmin University of China, China

The focus is on the nonseparable triangular model with binary endogenous treatment and instrumental variables and the rank invariance assumption.
It is shown that the empirical distribution function of the estimated individual treatment effects (ITEs) of a prior study converges in distribution
to a tight Gaussian process. The asymptotic validity of the nonparametric bootstrap inference is also shown, including both pointwise percentile
bootstrap confidence intervals and uniform confidence bands using nonparametric bootstrap critical values.

EO210 Room 606 ADVANCES IN HIGH-DIMENSIONAL TIME SERIES MODELING Chair: Kenwin Maung

E0264: High-dimensional censored MIDAS logistic regression for corporate survival forecasting

Presenter: 'Wei Miao, KU Leuven, China

Co-authors: Jad Beyhum, Jonas Striaukas, Ingrid Van Keilegom

Forecasting corporate distress presents three key statistical challenges: (i) right censoring, (ii) high-dimensional predictors, and (iii) mixed-
frequency data. To address these complexities, a novel high-dimensional censored MIDAS (mixed data sampling) logistic regression model is
introduced. The method accounts for censoring through inverse probability weighting and ensures accurate estimation with numerous mixed-
frequency predictors by incorporating a sparse-group penalty. Finite-sample bounds for the estimation error are established, considering censoring,
the MIDAS approximation error, and heavy tails. Monte Carlo simulations demonstrate the superior performance of the approach. An extensive
empirical application further showcases its effectiveness in predicting the financial distress of Chinese-listed firms. The proposed methodology is
implemented in the R package Survivalml.

E0322: Matrix-valued factor model with time-varying main effects

Presenter:  Clifford Lam, London School of Economics and Political Science, United Kingdom

Co-authors: Zetai Cen

The matrix-valued time-varying main effects factor model (MEFM) is introduced. MEFM is a generalization to the traditional matrix-valued factor
model (FM). Rigorous definitions of MEFM and its identifications are given, and estimators are proposed for the time-varying grand mean, row and
column main effects, and the row and column factor loading matrices for the common component. Rates of convergence for different estimators
are spelled out, with asymptotic normality shown. The core rank estimator for the common component is also proposed, with the consistency of the
estimators presented. A test is proposed for testing if FM is sufficient against the alternative that MEFM is necessary, and the power of such a test
is demonstrated in various simulation settings. Numerically, the accuracy of the estimators is demonstrated in extended simulation experiments. A
set of NYC taxi traffic data is analyzed, and the test suggests that MEFM is indeed necessary for analyzing the data against a traditional FM.

© ECOSTA ECONOMETRICS AND STATISTICS. All rights reserved. 157



Saturday 23.08.2025 16:45 - 18:25 EcoSta 2025 Parallel Session P — EcoSta 2025

E0371: Robust simultaneous detection of multiple breaks

Presenter:  Yoshimasa Uematsu, Hitotsubashi University, Japan

Co-authors: Peiyun Jiang

A novel methodology is proposed for detecting structural changes in each variable of high-dimensional time series. The structural breaks are
detected by multiple testing while controlling the false discovery rate (FDR) at a predetermined level. However, there are two main challenges. The
first is that, due to the high dimensionality of the time series, it is difficult to determine in advance whether each variable is I(0) or I(1). The second
challenge arises from the complex dependencies in both the time series and cross-sectional dimensions, which prevent the use of conventional
p-values from guaranteeing FDR control. The multiple testing methodology addresses these issues.

E0617: High-dimensional time-varying forecast combination under general loss functions

Presenter: Kenwin Maung, Rutgers University, United States

In economics and finance, regression-based estimation of forecast combinations often relies on symmetric and quadratic loss functions. However,
forecasting performance is increasingly assessed using more flexible loss functions. In particular, asymmetric loss functions are widely used in
policy and risk management. Furthermore, many combination approaches often overlook time variation in predictive relationships. A unified ap-
proach is presented to estimating time-varying forecast combination weights under a broad class of loss functions via nonparametric M-estimation.
Crucially, this class includes potentially non-differentiable and popular losses such as the lin-lin or asymmetric squared loss. The asymptotic prop-
erties of the local linear estimator are examined when the number of forecasts is small, and the selection and estimation consistency of a penalized
version in high-dimensional settings are analyzed. An empirical application of inflation forecasting with asymmetric losses during the tumultuous
post-Covid period highlights significant gains from using more general loss functions in estimating combination weights beyond mean squared
error loss.

E0694: Sequential monitoring for the relationship between global financial stability and the Fed

Presenter:  Cindy Shin Huei Wang, HSBC Business School, Peking University, China

Co-authors: Jingyuan Yao

The aim is to propose an online cumulative sum of squares (CUSQ)-type test for monitoring the stability in the relationship between the Fed’s
communication of its forward-looking policy stance and global systemic risk via an autoregressive (AR) approximation of a mixed panel. This
approach is easy to use because its limiting distribution follows the Brownian bridge, being free from model parameters and thus without the need
for the bootstrap procedure and long-run variance framework to find the critical values, even the exact form of each series in this panel is unknown
and varies across each of them. In particular, test statistics do not necessitate estimating the number of common factors and common factors and
resulting factor loadings, which could mitigate the misleading outcomes caused by the issue of the spurious number of common factors and spurious
breaks found by conventional retrospective tests in current literature. Monte Carlo simulations confirm the promising finite sample performance
of our online test with various data-generating processes. The test is applied to examine the sequential online patterns in the relationship between
the global systemic risk and monetary policy under an extension of a prior study’s circumstance by using the event-study approach. Empirical
evidence shows that the likely dates on which the structure of the relationship breaks are identified and consistent with the timing of common
events occurrence

EO122 Room 701 STATISTICAL AND COMPUTATIONAL APPROACHES IN FINANCE AND ECONOMICS Chair: Hsin-Chieh Wong

E0309: Evaluating tail risk in Bitcoin using stochastic volatility and jump models under Basel standards

Presenter: Huei-Wen Teng, National Yang Ming Chiao Tung University, Taiwan

Co-authors: Hsin-Pei Huang, Yu Chuan Shih

The measurement of tail risk is investigated in cryptocurrency markets through the lens of value-at-risk (VaR) and expected shortfall (ES), with
a focus on regulatory relevance under the Basel III framework. Using daily Bitcoin data from 2018 to 2024, the performance of four models
widely used in financial risk modeling is assessed: Black-Scholes (BS), stochastic volatility (SV), stochastic volatility with jumps (SVJ), and
stochastic volatility with correlated jumps (SVCJ). Each model is used to generate one-step-ahead forecasts of VaR and ES over rolling windows
and evaluated across multiple holding periods (1, 14, and 28 days) and confidence levels (95% and 99%). Backtesting results based on the traffic
light approach, Kupiec’s proportion of failures (POF) test, Christoffersen’s conditional coverage (CC) test, and the Acerbi-Szekely (Z1Z3) tests
for ES reveal that the SVCJ model consistently achieves superior accuracy in capturing extreme losses, particularly for longer horizons. The
findings indicate that jointly modeling volatility clustering and jump dependence, as in the SVCJ framework, substantially enhances the accuracy
and conservativeness of tail risk estimation for digital assets. This underscores the critical role of model selection in crypto risk management and
offers practical implications for financial institutions and regulators aiming to integrate cryptocurrencies into capital adequacy and stress testing
frameworks.

E0721: Computational efficient time series generator through maximum mean discrepancy

Presenter: Chu-Lan Kao, National Yang Ming Chiao Tung University, Taiwan

Co-authors: Yi-Jing Wang

Recent developments in generative adversarial networks (GANSs) provide a way to augment imbalanced data by simulating data similar to the
minority class. For instance, the conditional Sig-Wasserstein GAN (SigCWGAN) can generate time series data, such as stock price processes,
during rare events. However, such methods are usually time-consuming, limiting their real-world applications. Therefore, an alternative method,
Sig-MMD, is proposed, aiming to reduce computational time while preserving performance. The idea is to consider the maximum mean discrepancy
(MMD) between path signatures, a distance measure that can be computed at a lower computational cost compared to traditional Wasserstein
distances and similar metrics. The simulation studies show that the proposed Sig-MMD indeed yields results similar to those of SigCWGAN,
but with significantly shorter computation time. In addition, it is observed that Sig-MMD actually outperforms SigCWGAN in capturing the
marginal distribution, especially for more complex models, although SigCWGAN performs better when considering the autocorrelation structure.
Applications to real financial data further support the above claims. Further analysis of hyperparameters, such as the signature order, is also
provided.

E0767: Bayesian item response theory models with local dependence

Presenter:  'Yu-Wei Chang, National Chengchi University, Taiwan

Based on the responses to several items by each of the subjects, item response theory (IRT) models aim to make inferences on latent factors, item
discrimination, item difficulties, and so on. Local independence is a model assumption required to form the likelihood function in classical and
neat IRT models. However, the assumption has been found to be violated in many real applications, such as testlet items, mixture models, and
time-limit tests. Therefore, local dependence (LD) modelings have gained much attention in recent years. The focus is on the LD model of a prior
study, where they incorporated the Ising model into IRT models to capture LD among items and proposed some frequentist estimation procedures.
In order to further allow those LD parameters to borrow information from each other, some Bayesian inference is proposed for the LD model. The
main challenge of statistical inference is the intractable posterior distributions. The issue is solved using the pseudo-likelihood methods. Simulation
studies are conducted to demonstrate the validation of the proposed estimation procedure under various conditions.
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E0496: Fluctuation monitoring for structural change

Presenter: Hsin-Chieh Wong, National Taipei University, Taiwan

Co-authors: Wen-Jen Tsay

A fluctuation-based procedure is developed to monitor out-of-sample stability in ordinary least squares (OLS)-based linear regression models.
To this end, feasible boundaries are proposed for the fluctuation test that asymptotically control the test size, significance level, and maturity.
The theoretical analysis yields closed-form expressions for the Laplace transform under fixed maturity and the optimal boundary under random
maturity. Simulation studies demonstrate that the proposed procedures attain the nominal significance levels across various scenarios, supporting
their effectiveness in detecting structural change.

EO204 Room 702 CHANGEPOINT DETECTION AND SPATIAL-TEMPORAL MODELLING Chair: Chao Zheng

E0712: Robust mean change point testing in high-dimensional data with heavy tails

Presenter:  Mengchu Li, University of Birmingham, United Kingdom

The purpose is to study mean change point testing problems for high-dimensional data with exponentially- or polynomially-decaying tails. In
each case, depending on the {y-norm of the mean change vector, dense and sparse regimes are separately considered. The boundary between the
dense and sparse regimes is characterized under the above two tail conditions for the first time in the change point literature, and novel testing
procedures that attain optimal rates are proposed in each of the four regimes up to a poly-iterated logarithmic factor. When the error distributions
possess exponentially decaying tails, a near-optimal CUSUM-type statistic is considered. As for polynomially-decaying tails, admitting bounded
o-th moments for some o > 4, a median-of-means-type test statistic that achieves a near-optimal testing rate is introduced in both dense and sparse
regimes. The investigation in the even more challenging case of 2 < o < 4, unveils a new phenomenon that the minimax testing rate has no sparse
regime, i.e. testing sparse changes is information-theoretically as hard as testing dense changes. Finally, various extensions are considered where
near-optimal performances are also obtained, including testing against multiple change points, allowing temporal dependence as well as fewer than
two finite moments in the data-generating mechanisms.

E0641: Optimal spatial anomaly detection: Theory and applications

Presenter: Baiyu Wang, University of Southampton, United Kingdom

Co-authors: Chao Zheng

There has been a growing interest in multiple changepoints/anomaly detection problems recently, whilst their focus is mostly on changes taking
place on the time index. The anomaly-in-mean model is investigated on the multidimensional spatial lattice, that is, to detect the number and
locations of anomaly spatial regions from the baseline. In addition to the usual minimization over cost function with a penalization related to the
number of anomalies, a new penalty is introduced on the area of the minimum convex hull that covers the anomaly regions. It is shown that the
estimation of the number and locations of anomalies is consistent, and it is proven that the method achieves optimal localization error under the
minimax framework. A dynamic programming algorithm is also proposed to solve the penalized cost minimization approximately and carry out
large-scale Monte Carlo simulations to examine its performance. The method has a wide range of applications in climate problem. As an example,
it is applied to detect the marine heatwaves using the sea surface temperature data from European Space Agency.

E0656: On a location-wide semiparametric analysis of spatiotemporal dynamics of the COVID-19 daily new cases in the UK

Presenter: Fangsheng Ge, University of Southampton, United Kingdom

Co-authors: Rong Peng, Zudi Lu

The COVID-19 pandemic has impacted the way people live worldwide, including the UK. The aim is to propose a location-wide semiparametric
spatiotemporal modeling method for analysis of the dynamics of a spatiotemporal daily confirmed number of COVID-19 cases at 367 local
authority areas in the UK. Estimation of the spatiotemporal model for the count data, taking into account both the nonlinear time trend and the
spatial neighboring effect, is developed. With the aid of variable selection, it is empirically shown that the proposed model performs well in
application to the UK COVID-19 data estimation and prediction. The empirically extracted information from the data provides some new insights
into what are the key factors contributing to the confirmed daily number of cases at different locations. It is found that the success of interventions
varies depending on location, subject to population, medical resources, and role in the national or international transportation network. Finding
also shows that the neighboring effects are significant, and hence, limiting public transportation is always effective in controlling the spread of the
pandemic by reducing contacts. Furthermore, it is empirically noted that the media effects are significant, which may be due to the promotion of
self-protection awareness in controlling the spread of the pandemic.

E0794: On dynamic threshold modelling of large panel time series adaptive to unknown cross-sectional dependence

Presenter: Lulu Wang, Beijing Normal-Hong Kong Baptist University, China

Co-authors: Zudi Lu

Nonlinear large panel time series often exhibit complex cross-sectional dependence (CSD). Inspired by the study of extreme climate effects on a
panel of stock return series, the development of a dynamic threshold (auto)regressive panel time series (DyTRPTS) model is proposed, adaptive
to the unknown CSD. A consistent estimator of this asymptotic variance matrix is proposed, adaptive to the CSD. Additionally, a non-standard
asymptotic distribution for the threshold parameter estimator adaptive to the CSD is established in an extended setting where the threshold effect
diminishes at O(n~% T ~%), permitting different rates of o, 0 € [0,0), rather than in [0, 1/2) required in the literature (excepto; = 0y = 0) in
n and T, respectively. Interestingly, it is found that the non-standard distributions depend on the convergence of n2% ~D720-1 for large n relative
to T tending to infinity and on the unknown CSD, differing significantly from those with CSI. Monte Carlo simulations confirm that ignoring or
mistaking the panels CSD for CSI leads to underestimated variances of the estimators, causing misleading inferences. Applying the method to
study the effect of precipitation on FTSE100 panel stocks in London demonstrates its effectiveness in facilitating accurate analysis.

EO172 Room 705 RECENT ADVANCES IN CHANGE POINT DETECTION Chair: Hyeyoung Maeng

E0434: Change region detection on d-dimensional spheres

Presenter:  Di Su, London School of Economics, United Kingdom

Co-authors: Yining Chen, Tengyao Wang

While change point detection in time series data has been extensively studied, little attention has been given to its generalization to data observed
on manifolds, where changes may occur within spatially complex regions with irregular boundaries, posing significant challenges. A new class
of estimators is proposed to locate changes in the mean function of a signal-plus-noise model defined on d-dimensional spheres. This approach
applies to scenarios with a single change region and multiple change regions. The convergence rate of the estimator is shown to depend on the
VC dimension of the hypothesis class that characterizes the change regions. The results extend to data observed on d-dimensional manifolds under
further assumptions. Simulations confirm the consistency of this approach, and the estimator’s practical applicability is demonstrated through a
global temperature dataset.
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E0960: Change point detection in production frontiers

Presenter: Shakeel Gavioli-Akilagun, London School of Economics, United Kingdom

Co-authors: Yining Chen, Flavio Ziegelmann

The focus is on the problem of retrospectively estimating locations in time at which the level of technology in an economy changes, given a
sequence of time-ordered inputs and outputs. The problem is approached through the lens of stochastic frontier analysis with piecewise constant
frontier functions, and an offline change point detection procedure is developed, which achieves the minimax localization rates for the problem
at hand up to log factors. A simple method for constructing confidence intervals is additionally given for the unobserved change point locations.
Finally, it is explained how the procedure can be modified to accommodate local changes in technology, meaning that efficiency gains are only
realized for certain combinations of inputs, as well as how the procedure can accommodate serial dependence in the sequence of inputs and outputs.
Simulation studies and several real data examples illustrate the practical value of the methods.

E1237: Offline and online robust change point detection with heavy-tailed data

Presenter:  Yudong Chen, University of Warwick, United Kingdom

Co-authors: Yi Yu, Mengchu Li, Tengyao Wang, Edwin Tang

An offline mean change point testing problem is studied for high-dimensional data with exponentially or polynomially decaying tails. In each case,
depending on the LO-norm of the mean change vector, dense and sparse regimes are separately considered. The boundary is characterized between
the dense and sparse regimes under the above two tail conditions for the first time in the change point literature, and novel testing procedures
are proposed that attain optimal rates in each of the four regimes up to a poly-iterated logarithmic factor. By comparing with previous results
under Gaussian assumptions, the results quantify the costs of heavy-tailedness on the fundamental difficulty of change point testing problems
for high-dimensional data. Sequential (online) change point detection with heavy-tailed observations is also studied. A procedure based on the
median-of-means technique that controls the probability of false alarms while minimizing, in a minimax sense, the detection delay is proposed.
The focus is on the high-dimensional version of this robust online detection problem.

E0897: Fast online change point detection for high dimensional regression models

Presenter: Xianru Wang, Southwestern University of Finance and Economics, China

The aim is to present a fast online algorithm for detecting change points in high-dimensional regression models, a challenging task due to the lack
of direct observations of the parameter of interest. A novel test statistic-based algorithm is introduced designed to operate in an online fashion,
ensuring that storage requirements and computational complexity per new observation remain independent of the number of previous observations.
A key innovation of the approach is the departure from traditional moving window-based methods, which are limited by a fixed window size
that can negatively affect detection performance. To address this, an online change point detection method is proposed that evaluates all possible
window sizes when constructing the test statistics. Although this increases computational complexity, an efficient algorithm is developed that can
compute the optimal window size. Theoretical results are provided, showing that the average run length has a lower bound and that the detection
delay is bounded from above, ensuring the reliability and effectiveness of the proposed method.

EO228 Room 709 SPATIAL AND SPATIOTEMPORAL STATISTICS Chair: Daisuke Murakami

E0491: Modeling heterogeneity in higher-order moments while preserving mean and variance: Application to spatiotemporal data
Presenter: Hajime Kuno, The Graduate University for Advanced Studies, Japan

The aim is to propose a general model capable of addressing heterogeneity in higher-order moments while preserving mean and variance, including
the t, Laplace, and skew-normal distributions as special cases. The model flexibly accommodates variations in tail heaviness and asymmetry at each
data point while maintaining interpretability similar to normal distribution models. Notably, it is closed under linear transformations and provides
explicit analytical expressions for skewness and kurtosis. The proposed model is applied to spatial and temporal data analysis, demonstrating that
its properties vary based on the chosen matrix decomposition approach. To facilitate efficient inference, a Bayesian estimation method is developed
using data augmentation, which is particularly effective for temporal models. Simulation studies confirm that accounting for heterogeneity in
higher-order moments enhances parameter estimation accuracy and predictive performance. To illustrate real-world applicability, production
functions are analyzed across U.S. states. The results indicate that the model effectively captures heterogeneity in higher-order moments, leading
to superior model fit in empirical data analysis.

E0553: Locally-adaptive boosting for modeling non-stationary processes

Presenter: Daisuke Murakami, The Institute of Statistical Mathematics, Japan

A boosting algorithm is proposed for modeling non-stationary spatial processes in regression coefficients. Following the idea of progressive
learning, the model is trained in a staged manner, progressively learning from coarser patterns, followed by finer processes. In each learning step,
a local model, which may explain anisotropic pattern, is estimated and ensembled. The performance of the developed method is examined by
simulation experiments and application to residential land price data.

E0557: Multi-resolution filters via linear projection for large spatio-temporal datasets

Presenter: Toshihiro Hirano, Kanto Gakuin University, Japan

Co-authors: Tsunehiro Ishihara

Advances in compact sensing devices mounted on satellites have facilitated the collection of large spatiotemporal datasets with coordinates. Since
such datasets are often incomplete and noisy, it is useful to create the prediction surface of a spatial field. To this end, an online filtering inference
is considered by using the Kalman filter based on linear Gaussian state-space models. However, the Kalman filter is impractically time-consuming
when the number of locations in spatio-temporal datasets is large. To address this problem, a multi-resolution filter is proposed via linear projection
(MRF-Ip), a fast computation method for online filtering inference. In the MRF-Ip, by carrying out a multi-resolution approximation via linear
projection (MRA-Ip), the forecast covariance matrix can be approximated while capturing both the large- and small-scale spatial variations. As
a result of this approximation, the proposed MRF-Ip preserves a block-sparse structure of some matrices appearing in the MRF-Ip through time,
which leads to the scalability of this algorithm. Additionally, extensions of the MRF-Ip to a nonlinear and non-Gaussian case are discussed.
Simulation studies and real data analysis for total precipitable water vapor demonstrate that the proposed approach performs well compared with
the related methods.

E0580: A Moran eigenvector-based spatially varying quantile regression (MSVQR) model

Presenter: Zhan Peng, Tohoku University, Japan

Co-authors: Ryo Inoue

Spatial data analysis requires distinct perspectives and methodologies to understand the formation of spatial phenomena and uncover the complex
interactions among factors. One of the most fundamental characteristics of spatial data is spatial heterogeneity, which means that the generation
process of spatial phenomena is not always the same in space. Spatially varying coefficients (SVC) models have been widely applied to characterize
spatial heterogeneity by estimating distinct values of regression coefficients at each location. In addition to the variations in space, recent studies
suggest that spatial data can also exhibit variations across levels of the probability distribution. However, this issue has not been fully addressed in
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the analysis, which can hinder a comprehensive understanding of the underlying relationships in spatial data. To address this research gap, a Moran
eigenvector-based spatially varying quantile regression (MSVQR) model is proposed. MSVQR uses Moran eigenvectors to estimate SVCs at
multiple quantiles of the conditional distribution of the dependent variable. The location- and quantile-specific coefficients enable us to identify the
heterogeneity across geographical space and continuous data distribution simultaneously. The proposed approach was evaluated through simulation
experiments and applied to rental housing price data in Tokyo, Japan.

EO096 Room 710 RECENT ADVANCES IN HIGH-DIMENSIONAL DATA ANALYSIS WITH SPARSITY Chair: Hidetoshi Matsui

E0455: Interaction screening via Kendall’s rank correlation for imbalanced multi-class classification

Presenter:  Shuntaro Tanaka, The Japan Research Institute, Limited, Japan

Co-authors: Hidetoshi Matsui

Screening is a useful method for selecting important variables for high-dimensional data where the number of predictors is much larger than
the sample size. Screening can eliminate unnecessary variables at a low computational cost by calculating their importance scores, such as
the correlation between the response and predictor variables. The problem of selecting interactions in classification problems is considered for
data with imbalanced sample sizes between classes. Specifically, a method called class-to-class KIF (CCKIF) is proposed to select interactions in
imbalanced multi-class classification problems. CCKIF takes the difference in Kendall’s rank correlations for each class to calculate the importance
scores of the interactions, improving selection accuracy more than the existing method, even for imbalanced data. The theoretical properties of
the proposed method are provided. Simulation studies and real data analysis show that the proposed CCKIF appropriately selects important
interactions, especially for data on minor classes.

E0457: Robust clustered multi-task learning via outlier task detection with non-convex penalties

Presenter:  Akira Okazaki, The Institute of Statistical Mathematics, Japan

Co-authors: Shuichi Kawano

Multi-task learning (MTL) is a methodology that aims to improve the general performance of estimation and prediction by sharing common
information among related tasks. In the MTL, one of the natural assumptions is that tasks are classified into some clusters with their characteristics.
MTL methods under this assumption are performed by simultaneously estimating the task parameters and clustering them. However, the assumption
that all tasks are classified into some clusters is too strict because outlier tasks that have no common information may exist in some practical
situations. If the task set is contaminated by some outlier tasks, the estimation accuracy of MTL deteriorates. To overcome this problem, an MTL
method is proposed based on clustering with outlier parameters. The outlier parameters represent non-explained parts by the center of the cluster
parameters and constrained task-specific parameters. Outlier parameter vectors are selected via group sparse regularization, providing robustness
of clustering against outlier tasks. The effectiveness of the proposed method is shown through Monte Carlo simulations and applications to real
data.

E0554: HC3 standard errors for the debiased lasso

Presenter:  Akira Shinkyu, Shiga University, Japan

The debiased Lasso is investigated in high-dimensional linear regression, where conditional error variances can be heteroskedastic. Numerical
experiments indicate that existing heteroskedasticity-consistent variance estimators and standard errors for the debiased Lasso tend to become
underestimates, and thus, confidence intervals tend to yield small coverages. To address this problem, an HC3-type variance estimator and standard
error are proposed for the debiased Lasso. Theoretical analysis shows that the proposed variance estimator is never downward biased for the
variance of normally random part in the debiased Lasso and consistent for the asymptotic variance of the debiased Lasso under some conditions.
Simulation studies show that the proposed standard error significantly improves coverages of confidence intervals by the debiased Lasso, and
these confidence intervals have more accurate coverages than those obtained by existing methods, particularly when conditional error variances are
heteroskedastic.

E0868: Outlier robust feature screening via penalized marginal regression models

Presenter: Yuta Umezu, Nagasaki University, Japan

For handling ultra high-dimensionality, marginal screening now become standard tool for selecting important covariates relevant to response
variable. A lot of recent developments of the methods are based on some generalization of the estimates of either marginal regression coefficients
or relevant measures, such as Pearson correlation of coefficients. The former is known as a model-based method, and the latter is known as a model-
free method. The purpose is to select covariates based on penalized marginal regression models, which is some extension of the one developed by a
past study in the sense that their method is included in the current as a special case. Precisely, the selected covariates obtained by the referred study
are equivalent to the non-zero elements of ¢;-type penalized least squares estimates. Based on these estimates, the model is slightly generalized to
take into account heavy tail noise. As a result, the proposed method is robust to outliers with a smaller computational cost than the existing ones.
In addition, the effectiveness of the proposed method is presented through some simulation studies.

EO119 Room 711 RECENT ADVANCES IN FUNCTIONAL/TENSOR DATA AND TIME SERIES ANALYSIS Chair: Zetai Cen

E0535: Functional linear projection and impulse response analysis

Presenter: Dakyung Seong, University of Sydney, Australia

Co-authors: Won-Ki Seo

Econometric methods are proposed for studying how economic variables respond to function-valued shocks. Methods are developed based on
linear projection estimation of predictive regression models with a function-valued predictor and other control variables. It is shown that the
linear projection coefficient associated with the functional variable allows for the impulse response interpretation in a functional, structural vector
autoregressive model under a certain identification scheme, similar to the well-known Sims’ causal chain, but with nontrivial complications in our
functional setup. A novel estimator based on an operator Schur complement is proposed, and its asymptotic properties are studied. Its empirical
applicability is illustrated with two examples involving functional variables: Economy sentiment distributions and functional monetary policy
shocks.

E0613: Testing in the functional linear model with Anderson-Rubin-type robustness and without dimension reduction

Presenter:  'Won-Ki Seo, University of Sydney, Australia

Statistical tests are developed for the slope parameter in a functional regression model with potential endogeneity, using a functional instrumental
variable (IV) without relying on dimension reduction of the functional variables. The proposed tests are not only easy to implement in practice but
also remain consistent even under minimal IV identification strength. In fact, they exhibit Anderson-Rubin-type robustness within the functional
regression framework. These tests are particularly appealing in practical situations where verifying all the technical conditions required by existing
methods is not feasible. Monte Carlo simulations demonstrate that the proposed tests perform well. The methodology is applied to a functional
regression model involving residential electricity consumption and temperature distribution in the Republic of Korea.
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E0864: Functional dynamic tensor decomposition with application to modelling yield curves across multiple countries

Presenter: Xinyu Wang, The University of Hong Kong, Hong Kong

Co-authors: Qin Fang, Xinghao Qiao

A novel tensor-based framework is proposed for modeling multivariate functional time series, formulated as an order-3 tensor with feature, func-
tional, and temporal modes. The framework incorporates two functional tensor decomposition methods: (i) a Tucker decomposition model, where
the dynamics are driven by a low-dimensional core tensor (viewed as a matrix-valued time series), and (ii) a CP decomposition model, which
approximates the series as a sum of rank-1 tensors. Both approaches preserve the inherent matrix or tensor structure, enabling effective dimension
reduction along the feature and functional modes simultaneously. A model selection procedure is further developed to identify the more suitable
decomposition for a given dataset. Simulation studies demonstrate that the proposed methods offer improved performance in capturing complex
dependency structures and enhancing interpretability.

E0988: On testing Kronecker product structure in tensor factor models

Presenter:  Zetai Cen, University of Bristol, United Kingdom

Co-authors: Clifford Lam

The aim is to propose a test for testing the Kronecker product structure of a factor loading matrix implied by a tensor factor model with Tucker
decomposition in the common component. By defining a Kronecker product structure set, it is determined whether a tensor time series has a
Kronecker product structure, which is equivalent to the ability to decompose the series according to a tensor factor model. The test is built on
analyzing and comparing the residuals from fitting a full tensor factor model and the residuals from fitting a factor model on a reshaped version of
the data. In the most extreme case, the reshaping is the vectorization of the tensor data, and the factor loading matrix in such a case can be general
if there is no Kronecker product structure present. Theoretical results are developed through asymptotic normality results on estimated residuals.
Numerical experiments suggest that the size of the tests gets closer to the pre-set nominal value as the sample size or the order of the tensor gets
larger, while the power increases with mode dimensions and the number of combined modes. Out-tests are demonstrated through New York City
taxi traffic data and a Fama-French matrix portfolio of returns.

EO0245 Room 803 EXPERIMENTAL DESIGNS AND THE APPLICATIONS Chair: Yongdao Zhou

E0601: Construction of (nearly) orthogonal symmetric Latin hypercube designs

Presenter: Liuqing Yang, Central South University, China

Latin hypercube designs (LHDs) have been widely used as computer experimental designs when a linear model is fitted. The symmetric LHD
(SLHD), as a special kind of LHDs, can guarantee that the estimates of second-order effects and main effects are uncorrelated. Two methods are
proposed to construct orthogonal SLHDs (OSLHDs) and nearly orthogonal SLHDs (NOSLHDs). The first method can generate new designs based
on existing OSLHDs. Some new NOSLHDs with flexible run sizes and good nearly orthogonality can be constructed. Moreover, the resulting
OSLHD:s of the second construction method have better stratification properties than existing OSLHDs. A case study is provided to highlight the
effectiveness of constructed designs in data collection.

E0602: Two-level nonregular designs

Presenter: Chunyan Wang, Renmin University of China, China

Two-level orthogonal arrays ensure the independent estimation of main effects when linear models are considered, and thus, they are popularly used
experimental designs. Such arrays can be classified into regular and nonregular designs. Regular designs entertain specific algebraic structures and
thus have been well-studied in the literature. Their run sizes, however, are limited to powers of two. Nonregular designs have a more complicated
structure, but they are more flexible in the run sizes and allow the estimation of more effects. The construction of nonregular designs remains
a challenge. A new class of nonregular designs are introduced called isomorphic foldovers design (IFD). Specifically, it is composed of several
foldovers of an initial design. The goal is to investigate the general theory of IFDs. A method is proposed for obtaining all nonequivalent IFDs with
f foldovers for any initial design. Two algorithms are provided to construct optimal f-IFD in terms of G-aberration (or Gp-aberration) criterion.
The IFD structure provides an efficient way to find good designs in the sense that constructing good IFDs based on a nonregular initial design is
often more successful than doing so with a more granular single flat. Meanwhile, the IFDs have a parallel flats structure and thus are much easier
to understand and analyze than many other nonregular designs. Moreover, it is shown that some existing designs can be viewed as special cases of
IFDs.

E0603: Space-filling properties of strong orthogonal arrays

Presenter:  Wenlong Li, Beijing Jiaotong University, China

Strong orthogonal arrays (SOAs) represent a novel category of space-filling designs ideal for computer experiments due to their superior stratifica-
tions compared to traditional orthogonal arrays. The purpose is to explore the space-filling properties of SOAs using the maximin distance criterion
and to introduce a method for creating maximin distance (nearly) strong orthogonal arrays, where orthogonal arrays play an important role in the
construction. The resulting designs demonstrate improved full-dimensional space-filling properties compared to existing SOAs. Furthermore, these
nearly strong orthogonal arrays can support a larger number of factors and exhibit a higher distance than existing SOAs. A case study is provided
to illustrate the effectiveness of the proposed designs for emulating computer models.

E0693: Projected representative points

Presenter:  Jianhui Ning, Central China Normal University, China

Representative points play a pivotal role in statistical inference and optimal sub-data selection, with established methodologies including mean
squared error (MSE) points, F-discrepancy representative points, kernel herding, principal points, and support points. These approaches, while
diverse in formulation, share a common theoretical foundation: quantifying the divergence between empirical and target distributions. However,
a critical limitation persists across these methods: Their inability to preserve representativeness in low-dimensional projection spaces. While this
shortcoming is often negligible in low-dimensional settings, it can lead to significant information loss in high-dimensional applications. To address
this challenge, the projected representative point (PRP) method is proposed, which integrates kernel discrepancy minimization with Bayesian-
weighted kernel embeddings to ensure dimensional consistency. Through comprehensive numerical experiments, it is demonstrated that PRP
achieves superior performance in preserving representation within low-dimensional projected space.

EO083 Room 811 RECENT ADVANCES IN NORMAL AND OTHER APPROXIMATIONS Chair: Yuta Koike

E0186: Recent advances in normal approximation for U-statistics

Presenter: Dennis Leung, University of Melbourne, Australia

Due to applications such as uncertainty inference in ensemble-based predictions, there has been a resurgence of interest in normal approximation
theory for U-statistics, both for their complete and incomplete variants and in both low-dimensional and high-dimensional settings. An overview
of the state-of-the-art Berry-Esseen-type normal error bounds is provided for U-statistics, with a particular focus on their optimality with respect to
the dependence on the kernel’s degree and moment properties.
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E0540: Gaussian approximation for high-dimensional u-statistics with size-dependent kernels

Presenter: Shunsuke Imai, Kyoto University - Graduate School of Economics, Japan

Co-authors: Yuta Koike

Motivated by small bandwidth asymptotics for kernel-based semiparametric estimators in econometrics, Gaussian approximation results are estab-
lished for high-dimensional fixed-order U-statistics whose kernels depend on the sample size. Results allow for a situation where the dominant
component of the Hoeffding decomposition is absent or unknown, including cases with known degrees of degeneracy as special forms. The obtained
error bounds for Gaussian approximations are sharp enough to almost recover the weakest bandwidth condition of small bandwidth asymptotics in
the fixed-dimensional setting when applied to a canonical semiparametric estimation problem. An application to adaptive goodness-of-fit testing is
also presented, along with discussions about several potential applications.

E0802: Limit theorems for dynamical compound Poisson processes

Presenter:  Juho Leppanen, Tokai University, Japan

Co-authors: Yushi Nakano, Jun Hirano

The classical compound Poisson process, widely used in actuarial mathematics and other fields, assumes that claim amounts (or jump sizes) are
independent and identically distributed (i.i.d.). This assumption is too restrictive in many real-world applications. The i.i.d. condition is relaxed
by modeling claim amounts as observations along the trajectory of a hyperbolic dynamical system, such as a smooth expanding map on a compact
Riemannian manifold. Limit theorems are presented for these dynamical compound Poisson processes, including a large deviation principle and a
central limit theorem with Wasserstein-2 and Kolmogorov error bounds.

E0569: On dimension-free uniform concentration of logistic regression

Presenter:  Shogo Nakakita, The University of Tokyo, Japan

The purpose is to present a novel dimension-free uniform concentration inequality for the empirical risk function of logistic regression. This result
establishes a uniform law of large numbers over an Euclidean ball under the natural sufficient condition that the effective rank of the problem
divided by the sample size tends to zero. The derivation employs a PAC-Bayes bound in combination with a second-order expansion in place of
McDiarmid’s inequality and the Rademacher complexity argument.

EO036 Room 812 RECENT ADVANCES IN STATISTICAL THEORY AND APPLICATIONS Chair: Kazuyoshi Yata

E0556: Robust Bayesian estimation using divergences for von Mises-Fisher distribution

Presenter:  'Tomoyuki Nakagawa, Meisei University, Japan

Co-authors: Sho Kazari, Yasuhito Tsuruta, Kouji Tahata

When outliers are present in the data, estimators such as the maximum likelihood estimator can exhibit substantial bias. This issue is no exception
for directional data. In such cases, robust estimation methods have been proposed using Huber-type loss functions, generalized residuals, and
divergence measures. However, it is often difficult to evaluate the asymptotic properties and uncertainty of these methods. Bayesian estimation is
considered based on robust divergences, specifically the density power divergence and gamma-divergence. Sampling methods are proposed, the
robustness of the estimators is examined, and their performance is evaluated through numerical experiments.

E0567: Outlier detection for high-dimensional data by principal component analysis

Presenter: 'Yugo Nakayama, Nissan Motor Co., Ltd., Japan

Co-authors: Kazuyoshi Yata, Makoto Aoshima

Outlier detection is examined for high-dimensional, low-sample-size (HDLSS) data. By deriving asymptotic properties of principal component
scores with and without outliers, a novel detection method is proposed. Using this approach, an algorithm is developed to identify multiple outliers
simultaneously. The theoretical properties of sure independent screening are investigated, and its ability to achieve complete outlier identification
with high accuracy is demonstrated. Comparative analyses against existing HDLSS outlier detection methods are conducted through both numerical
simulations and real data applications. The proposed method demonstrates superiority not only in correctly identifying true outliers but also in
minimizing false identifications. This comprehensive framework provides a robust solution to the challenging problem of outlier detection in
high-dimensional contexts where traditional methods often fail.

E0462: Sparse estimation of cross-covariance matrices in high-dimension, low-sample-size settings

Presenter: Kazuyoshi Yata, University of Tsukuba, Japan

Co-authors: Tetsuya Umino, Makoto Aoshima

Sparse estimation of the entire covariance matrix has been studied extensively. However, research focused on estimating the cross-covariance
matrix in high-dimensional settings is limited. A novel thresholding estimator of the cross-covariance matrix is proposed for high-dimension,
low-sample-size (HDLSS) settings. The asymptotic properties of the sample cross-covariance matrix are first investigated, and it is shown that the
estimator contains large amounts of noise in HDLSS setting, which renders it inconsistent. Sparse principal component analysis (SPCA) methods
have been investigated for the sparse estimation of principal component directions. A recent study proposed a new SPCA called the automatic
SPCA (A-SPCA). A-SPCA determines its threshold automatically and has been shown to be consistent under mild conditions. The purpose is to
extend the A-SPCA methodology to the estimation of high-dimensional cross-covariance matrices and propose a new sparse estimator based on
this approach. It is shown that the proposed estimator is consistent under mild conditions in HDLSS settings. Its performance is evaluated through
empirical analysis using gene expression data.

E0458: Testing for assessing vector correlation in high-dimensional settings

Presenter: Takahiro Nishiyama, Senshu University, Japan

Co-authors: Masashi Hyodo, Shoichi Narita

A new test for vector correlation is proposed in a high-dimensional framework while accommodating a low-dimensional latent factor model. The
test, built under low-dimensional factor models, distinguished from previous normal approximation-based tests, which are valid under a weak spike
structure. A modified RV coefficient for high-dimensional data is proposed, and it shows that its null-limiting distributions follow a weighted
mixture of chi-square distributions under a high-dimensional asymptotic regime integrated with weak technical conditions. By applying this
asymptotic result and estimation theory of the number of factors in a low-dimensional factor model, a new approximation test is proposed for
vector correlations. Besides, the asymptotic power function is derived for the proposed test. The finite sample and dimensional performance of this
test are also examined using Monte Carlo simulations.
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EO146 Room 820 DEVELOPMENTS IN SPATIAL ECONOMETRICS Chair: Abhimanyu Gupta

E0525: Inference for eigenvector spatial filtering

Presenter: Rowan Cherodian, University of Sheffield, United Kingdom

Co-authors: Guy Tchuente , Sylvain Barde

The post-selection inference problem is investigated in the context of eigenvector spatial filtering (ESF). ESF uses a subset of eigenvectors from
a spatial weights matrix to efficiently account for any omitted cross-sectional correlation terms in a classical linear regression framework; thus,
it does not require the researcher to explicitly specify the spatial part of the underlying structural model. The conditions necessary for consistent
and asymptotically normal parameter estimation are shown, assuming the support (relevant) set of eigenvectors is known. Several methods have
been proposed to select the relevant sub-set of eigenvectors. A recent study was the first to propose a procedure that accounts for the post-selection
inference problem. The simulation results also show that the partial regression type procedure proposed in the referred study can be extended to
other ESF selection procedures to construct valid confidence intervals. This indicates that their partial regression procedure is valid across ESF
selection procedures.

E0552: Semi-parametric estimation of a matrix exponential spatial dynamic panel specification

Presenter:  Jiajun Zhang, Shanghai University of International Business and Economics, China

Co-authors: Abhimanyu Gupta, Shuting Hou, Xi Qu

A semi-parametric estimation of a matrix exponential spatial dynamic panel specification (MESS) is investigated with two-way fixed effects,
which can also be directly extended to the spatial autoregressive (SAR) specification. The spatial weight matrices associated with the dependent
variable, its time-lag term, and the disturbance term are all treated as unknown functions of exogenous distance measures. Using a sieve-based
generalized method of moments estimator (GMME), a feasible optimal GMME (FOGMME) is developed under unknown heteroskedasticity. A
more efficient estimator is then derived: The feasible best GMME (FBGMME) with the oracle property. Furthermore, the asymptotic distributions
of the proposed estimators are established, and their finite-sample properties are evaluated through Monte Carlo simulations. Finally, the model is
applied to investigate spillover effects in two distinct empirical analyses: Witch killings and service sector sizes.

E0653: Spatial autoregression with explosive roots

Presenter:  Jungyoon Lee, Royal Holloway, University of London, United Kingdom

Co-authors: Offer Lieberman, Francesca Rossi

Asymptotic theory is established for a spatial autoregressive (SAR) model where the spatial parameter can be greater than unity. The setup is
general enough to include, as special cases, the random walk with a drift model, the local to unit root model (LUR) with a drift, and the model for
moderate integration with a drift. Along with theoretical results and simulations, empirical applications are also included to highlight how spatial
explosive roots can be of relevance in the presence of bubbles in housing markets.

E0710: Cross-sectionally dependent dynamic threshold regression for nonlinear panel time series: Theory with application

Presenter: Maria Kyriacou, University of Kent, United Kingdom

The aim is to propose exploring a family of cross-sectionally dependent dynamic threshold models for nonlinear panel analysis. It is motivated
by application to the study of the extreme weather effect on the performance of panel stocks that are cross-sectionally dependent. The type of
such data, however, exists extensively in applications. The methodology extends the threshold idea in nonlinear time series analysis and also
the panel data analysis under cross-sectional independence (CSI) in the literature. The model coefficient estimators are first developed by least
squares and are shown to be asymptotically normal at a root-nT convergence rate (with n the sample size in cross section and T in time), but
their asymptotic variance matrix is viably different from that under the CSI. A consistent estimator of the asymptotic variance matrix under the
CSD is hence suggested. Further, a non-standard asymptotic distribution of the threshold parameter estimator is established in a general setting of
the threshold effect diminishing at varied rates in n and T under the CSD. Inference of the threshold effect is also discussed, and an extension to
multiple thresholds is made.

EC354 Room 604 FINANCIAL RISK Chair: Luca Merlo

E0242: Using quantile time series and historical simulation to forecast financial risk multiple steps ahead

Presenter: Richard Gerlach, University of Sydney, Australia

Co-authors: Giuseppe Storti, Antonio Naimoli

A method for quantile-based, semi-parametric historical simulation estimators of multiple step ahead value-at-risk (VaR) and expected shortfall
(ES) models is extended and developed. The method is based on employing the quantile loss function, analogous to how the quasi-likelihood is
employed by standard historical simulation methods. The estimated quantile series is used to scale the returns data, and then re-sampling methods
are employed to estimate the forecast distribution one step and multi-steps ahead, allowing tail risk forecasting. The method is extended to allow
a measurement equation, thus incorporating realized measures and including realized GARCH and realized CAViaR type models in the class of
models it pertains to. The proposed method implicitly assumes and is applicable to any data or model where the relationship between VaR and ES in
the conditional return distribution does not change over time; this includes most modern financial time series models. The finite sample properties
of this method and its comparison with existing historical simulation methods are evaluated via a simulation study. A forecasting study, applied to
3 indices and 3 assets, assesses the relative accuracy of the 1% and 2.5% VaR and ES one-day-ahead and ten-day-ahead forecasting results for the
proposed class of models compared to several competitors.

E1027: Deep learning enhanced multivariate GARCH

Presenter: Chao Wang, The University of Sydney, Australia

Co-authors: Minh-Ngoc Tran, Chen Liu

A novel volatility modeling framework that integrates deep learning into multivariate GARCH processes through a long short-term memory (LSTM)
enhanced BEKK (LSTM-BEKK) model is introduced. By combining the flexibility of recurrent neural networks with the econometric structure of
BEKK models, the approach is designed to better capture nonlinear, dynamic, and high-dimensional dependence structures in financial return data.
The proposed model addresses key limitations of traditional multivariate GARCH-based methods, particularly in capturing persistent volatility
clustering and asymmetric co-movement across assets. Leveraging the data-driven nature of LSTMs, the framework adapts effectively to time-
varying market conditions, offering improved robustness and forecasting performance. Empirical results across multiple equity markets confirm
that the LSTM-BEKK model achieves superior performance in terms of risk modeling and out-of-sample portfolio stability. These findings
highlight the potential of hybrid econometric-deep learning models in advancing financial risk management and multivariate volatility forecasting.

E1051: The importance of the US for international term premiums: The role of uncertainty and economic conditions

Presenter: Hossein Asgharian, Lund University, Sweden

Co-authors: Charlotte Christiansen, Ai Jun Hou, Caihong Xu

The purpose is to examine the connectedness and volatility spillovers between US and international term premiums and to evaluate the relative
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importance of the US versus local factors in shaping international term premiums. Long-term bond yields reflect both expected short-term interest
rates and the term premium, which compensates investors for risks linked to inflation and interest rate uncertainty, as well as supply-demand
dynamics in bond markets. The analysis uses data from the US and seven major developed economies. Term premiums are estimated using a
well-established yield curve decomposition method, while connectedness and spillover effects are analyzed through network-based and variance
decomposition approaches. A broad set of factors are considered, including both market risk perceptions and structural factors affecting bond
market dynamics. Findings indicate that US and international term premiums have become increasingly interconnected over time, with strong
US-driven volatility spillover effects. Moreover, US factors, particularly inflation uncertainty, economic conditions, and the supply of government
bonds, play a significant role in explaining international term premiums, while local factors have a more limited impact. The contribution lies in
providing direct evidence of global term premium transmission channels and highlighting the dominant role of US variables in shaping international
bond market dynamics.

E1154: Partially law invariant risk measures

Presenter: Yi Shen, University of Waterloo, Canada

Co-authors: Zachary Van Oosten, Ruodu Wang

The aim is to introduce, from a probabilistic point of view, the concept of partial law invariance, generalizing the concept of law-invariant risk
measures widely used in statistical and financial applications. Partially law-invariant coherent risk measures via a novel representation formula.
A notion of strong partial law invariance is introduced, allowing for a representation formula akin to the classical one. Some classes of new risk
measures are also proposed, including partially law-invariant versions of the expected shortfall and the entropic risk measures.

EC361 Room 817 MULTIVARIATE STATISTICS IN HIGH-DIMENSIONAL SETTINGS Chair: Seok Young Hong

E0175: On the asymptotic properties of product-PCA under the high-dimensional setting

Presenter: Hung Hung, National Taiwan University, Taiwan

Principal component analysis (PCA) is a widely used dimension reduction method, but its performance is known to be non-robust to outliers.
Recently, product-PCA (PPCA) has been shown to possess the efficiency-loss free ordering-robustness property: (i) in the absence of outliers,
PPCA and PCA share the same asymptotic distributions; (ii), in the presence of outliers, PPCA is more ordering-robust than PCA in estimating
the leading eigenspace. PPCA is thus different from the conventional robust PCA methods and may deserve further investigations. The high-
dimensional statistical properties of the PPCA eigenvalues are studied via the techniques of random matrix theory. In particular, the critical value
is derived for being distant spiked eigenvalues, the limiting values of the sample spiked eigenvalues, and the limiting spectral distribution of PPCA.
Similar to the case of PCA, the explicit forms of the asymptotic properties of PPCA become available under the special case of the simple spiked
model. These results enable a more clear understanding of the superiorities of PPCA in comparison with PCA. Numerical studies are conducted to
verify the results.

E1038: High-dimensional estimation in multivariate allometric regression model

Presenter: Shun Matsuura, Keio University, Japan

Co-authors: Koji Tsukuda

Multivariate allometric regression model is a multivariate multiple regression model with multiple response variables and multiple explanatory
variables, in which the directions of the differences of the mean vectors of the response variables for different values of the explanatory variables
coincide with the direction of the first principal eigenvector of the covariance matrix of errors. The estimation of the common directional vector is
discussed in some high-dimensional settings. Conditions for the consistency of the estimators are presented.

E1094: Regularized estimation of high-dimensional sparse covariance matrix

Presenter: Liqun Wang, University of Manitoba, Canada

Estimation of a high-dimensional covariance matrix is one of the fundamental and important problems in multivariate analysis and has a wide
range of applications in many fields. The aim is to propose novel methods for sparse covariance matrix estimation via solving non-convex and
Lq regularization optimization problems and establishing the finite-sample error bounds and asymptotic properties of the proposed estimators.
A multi-stage convex relaxation method and an iteratively reweighted minimization method for numerical optimization are proposed. Numerical
results show that the estimators outperform the state-of-the-art estimators and achieve a high degree of sparsity. A real data application is presented.

E0210: Factor analysis for causal inference on large non-stationary panels with endogenous treatment

Presenter: Markus Pelger, Stanford University, United States

Co-authors: Ruoxuan Xiong, Junting Duan

The purpose is to study the imputation and inference for large-dimensional non-stationary panel data with general missing observations. The novel
method, within-transform-PCA (wi-PCA), transforms the data under endogenous missingness to remove non-stationarities and heterogeneous
mean effects before estimating an approximate latent factor structure with PCA. This within-transformation is equivalent to estimating two-way
non-stationary fixed effects separately from the latent factor structure. The approach allows for one of the most general and broadly applicable
models for data generation and missing patterns in the factor modeling literature. Entry-wise inferential theory is provided for the values imputed
with wi-PCA. The key application of wi-PCA is the estimation of counterfactuals on causal panels, where two-way endogenous treatment effects,
time trends, and general latent confounders are allowed. In an empirical study of the liberalization of marijuana, it is shown that wi-PCA yields
more accurate estimates of treatment effects and more credible economic conclusions compared to its two special cases of conventional difference-
in-differences and PCA.

EC369 Room 703 BAYESIAN METHODS AND COMPUTATIONS Chair: Ruben Laoiza Maya

E0184: Sequential Gaussian processes for online learning of nonstationary functions

Presenter: Michael Minyi Zhang, University of Hong Kong, Hong Kong

Many machine learning problems can be framed in the context of estimating functions, and often, these are time-dependent functions that are
estimated in real-time as observations arrive. Gaussian processes (GPs) are an attractive choice for modeling real-valued nonlinear functions due
to their flexibility and uncertainty quantification. However, the typical GP regression model suffers from several drawbacks: 1) Conventional GP
inference scales O(N 3) with respect to the number of observations; 2) Updating a GP model sequentially is not trivial; and 3) Covariance kernels
typically enforce stationarity constraints on the function, while GPs with non-stationary covariance kernels are often intractable to use in practice.
To overcome these issues, a sequential Monte Carlo algorithm is proposed to fit infinite mixtures of GPs that capture non-stationary behavior while
allowing for online, distributed inference. The approach empirically improves performance over state-of-the-art methods for online GP estimation
in the presence of non-stationarity in time-series data. To demonstrate the utility of the proposed online Gaussian process mixture-of-experts
approach in applied settings, it is shown that an optimization algorithm can be successfully implemented using online Gaussian process bandits.
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E0383: Fast expectation propagation for regression models

Presenter:  Jackson Zhou, The University of Sydney, Australia

Co-authors: John Ormerod, Clara Grazian

Expectation propagation (EP) is an approximate Bayesian inference (ABI) method that has seen widespread use across machine learning and
statistics owing to its accuracy, speed, and ability to be distributed. However, it is often difficult to apply EP to models with complex likelihoods,
where the EP updates do not have a tractable form and need to be calculated using methods such as numerical quadrature. These methods increase
run time and reduce the appeal of EP as a fast, approximate method. It is demonstrated that EP can still be made fast for important models
in this category. In particular, fast EP-based inference frameworks are developed for when there are (a) nuisance parameters and (b) correlated
observations in Bayesian regression models. This is achieved using (a) dimension reduction techniques and analytic integral reductions and (b) a
sparse representation of the EP approximation, a modification of the divergence being minimized, and a moment propagation-based update with
custom matching statistics. Numerical experiments are conducted, and EP in these settings was shown to provide a good balance between accuracy
and speed compared to competing ABI methods.

E1147: Hierarchical Bayesian accelerated failure time models for clustered survival data

Presenter:  Dongu Han, Korea University, Korea, South

Co-authors: Daeyoung Lim, Jichan Park, Taeryon Choi

The proposal is to apply a hierarchical Bayesian spectral analysis regression to accelerate the failure time model for the clustered survival data.
The proposed models employ hierarchical Gaussian process priors to lift the restrictive parametric assumption and smooth the estimated functions
within and between clusters. This hierarchical approach allows the provision of more accurate estimates than fitting separate models to each cluster
when data within clusters are sparse. A Dirichlet process mixture model is investigated with a Weibull base measure for clustered survival data. An
efficient Markov chain Monte Carlo algorithm is presented, and it describes how to approximate functional estimands such as hazard and residual
life functions that are of interest to researchers as well as practitioners. A theoretical justification is provided for the proposed method through
weak posterior consistency. An extensive empirical study based on artificial and real datasets has been conducted to assess the performances of the
proposed models.

E1225: An efficient Bayesian MCMC for nonlinear hierarchical models: Computation of marginal likelihood

Presenter:  Emi Mise, University of Leicester, United Kingdom

Co-authors: James Cannam

Bayesian hierarchical models are becoming increasingly popular due to increasing computer power and availability of data in fields as diverse as
medicine, economics, and psychology. The focus is on presenting an efficient method of retrieving posterior densities in a nonlinear hierarchical
model in which the structural parameters of interest are a complex nonlinear function of the natural parameters of the statistical model. Survival
analysis and decision theories fall into this category. In this case, the standard MCMC algorithm is either enormously computationally expensive or
impossible to implement in practice, as the dimension of the parameter space grows exponentially as the number of participants increases. Using
two decision theories, stochastic cumulative prospect theory (CPT) and decision by sampling (DbS), as examples, an efficient two-stage estimation
method is presented. It is shown that this gives a substantial computational advantage by enabling parallel computing. The simulation results
demonstrate that this method works well for both CPT, whose parameters of interest are all continuous and thus can be transformed to the entire
real line, and for DbS, which has a mix of continuous and discrete parameters. In addition, data from over 560 subjects shows that DbS has some
serious shortcomings despite its early promise. The mechanism is also extended to enable an efficient computation of the marginal likelihoods of
competing models.

EC360 Room 704 CONTROL CHARTS Chair: Longcheen Huwang

E0272: Control charts for the inverse Pareto percentiles under complete and middle censored data

Presenter: Neeraj Joshi, Indian Institute of Technology Delhi, India

Co-authors: Aditi Chaturvedi, Sudeep Bapat, Saralees Nadarajah

The aim is to develop the Shewhart-type control charts for monitoring the percentiles of an inverse Pareto distribution (IPD) using the complete
and middle censored datasets. The maximum likelihood (ML) estimators of the percentile function are obtained in both cases. Furthermore, the
asymptotic properties of the ML estimators are discussed, and those are used to develop the Shewhart-type control charts. A large-scale simulation
analysis is performed to investigate the in-control (IC) performance of the proposed control chart schemes. This analysis is based on various
criteria, such as the average run length (ARL) for different choices of percentiles, false-alarm rates (FARs), and sample sizes. The behavior of the
out-of-control (OOC) performance of the proposed charts is also studied for several choices of shifts in the IPD parameter. Two real data sets are
analyzed to complement the utility of the proposed control chart schemes. It is established that the proposed control charts detect the OOC signals
very well.

E0374: A study on the distribution of the sum of independent but not necessarily identical skew-normal random variables

Presenter: Nan-Cheng Su, National Taipei University, Taiwan

The focus is on the distribution of linear combinations of independent but not necessarily identically distributed Azzalinis skew-normal random
variables. Their exact probability density function and cumulative distribution function are derived, extending prior results in the literature. These
findings have been applied to several areas, including developing EWMA control charts designed to handle skewed data, aiming to improve
process monitoring efficiency. Theoretical support for evaluating diagnostic tests is also provided, particularly in scenarios where experimental and
control group data follow skew-normal distributions, enhancing the reliability of the ROC curve and AUC calculations. Additionally, this research
contributes to the theoretical framework for two-stage control charts tailored to processes involving skewed data. However, these applications still
face challenges due to the computational complexity of numerical solutions.

E0957: Tolerance interval for COVID-19 data forecasting

Presenter: Hsiuying Wang, National Yang Ming Chiao Tung University, Taiwan

Tolerance intervals (TIs) are widely used in manufacturing engineering, clinical research, and the pharmaceutical industry. These statistical tools
help establish control chart limits for monitoring quality characteristics and setting upper bounds on key quantities, ensuring effective decision-
making. Coronavirus disease 2019 (COVID-19), caused by the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), first emerged
in December 2019 and rapidly escalated into a global pandemic. The outbreak posed significant challenges for public health systems, requiring
robust data-driven methods to track infection trends and guide response efforts. The TI method is applied to develop a control chart for monitoring
daily COVID-19 case counts and establishing upper limits on reported cases. By incorporating statistical limits, this approach provides a structured
framework for detecting significant deviations in case numbers, enabling authorities to assess infection trends and implement timely interventions.
Real-world data examples demonstrate the effectiveness of these methods, highlighting their potential to enhance pandemic management.

166 © ECOSTA ECONOMETRICS AND STATISTICS. All rights reserved.



Saturday 23.08.2025 16:45 - 18:25 EcoSta 2025 Parallel Session P — EcoSta 2025

E0599: A rank-based EWMA chart for monitoring linear profiles when the random error is not normally distributed

Presenter: Longcheen Huwang, National Tsing Hua University, Taiwan

The profile monitoring of statistical process control is a technique for monitoring the stability of a functional relationship between a response
variable and one or more variables over time. The monitoring of linear profiles is the most important one because the response variable and the
covariate variables are usually correlated with linearity due to their flexibility and simplicity. Additionally, most of the existing charting methods
for monitoring linear profiles assume that the random error is normally distributed. However, the normal assumption of the error term is not
justified in certain applications. This causes the existing charting methods to be both inadequate and less efficient for monitoring linear profiles.
Based on the rank-based regression, a charting scheme is developed for monitoring linear profiles where the random error is not assumed to be
normal. The proposed charting scheme mainly applies the exponentially weighted moving average technique to the spatial rank of the vector of the
Wilcoxon-type rank-based estimators of regression coefficients and an error variance estimator. Performance properties of the developed control
chart are evaluated and compared with a multivariate sign charting scheme in terms of the out-of-control average run length. A real example is also
used to illustrate the applicability and implementation of the proposed charting method.

EC282 Room 708 ECONOMETRICS MODELS AND METHODS Chair: Juan Manuel Rodriguez-Poo

E0191: Global climate anomalies and economic welfare: Evidence from panel of US counties

Presenter: Lotanna Emediegwu, Manchester Metropolitan University, United Kingdom

An extensive dataset is meticulously compiled, encompassing a range of economic indicators for all counties within the continental United States.
Employing an established econometric approach, the causal impact of the El Nino Southern Oscillation (ENSO) phenomenon on the U.S. economy
is investigated. The findings reveal a notable and statistically significant negative correlation between ENSO and economic growth rate, both in
aggregate and across specific regions of the U.S. Furthermore, distinct effects of the two ENSO regimes are identified: El Nino and La Nina.
Findings strengthen debates on the consequences of future warming in advanced economies.

E1068: A random-coefficient regression model of co-patenting networks among European cities

Presenter:  Giovanni Cerulli, CNR-IRCRES, Italy

Co-authors: Antonio Zinilli

The aim is to present an application of the responsiveness score model (RSM) to investigate how both network-related attributes (such as degree,
closeness, clustering, and betweenness) and contextual factors (including geographical distance, GDP, and GDP per capita) influence co-patenting
behavior among European cities. The analysis is based on a rich longitudinal dataset tracking co-patenting networks over the period 2000 to 2020
(source: PATSTAT, RISIS). The RSM employs an iterated random-coefficient regression framework to estimate unit-specific partial derivatives
of the number of co-patents with respect to each factor. This allows for capturing the heterogeneous "responsiveness" of each city (node) to
different drivers of innovation collaboration. This methodology enables three key contributions: (i) it provides a ranking of cities based on their
responsiveness scores, offering a novel lens on territorial innovation dynamics; (ii) it identifies which factors are most influential in shaping co-
patenting performance; and (iii) it uncovers the distribution and heterogeneity of responsiveness across the network. The results are accompanied
by detailed graphical visualizations that enhance interpretability and facilitate comparative analysis across cities and over time. Empirical findings
and their implications for innovation policy and regional development are also presented.

E1228: A metric for the performance assessment of ordinal-scaled response variable models

Presenter:  Javier Espinosa-Brito, University of Santiago of Chile, Chile

Co-authors: Leonardo Videla-Munoz

Ordinal variables occupy a unique position between nominal and interval scales, carrying an inherent order yet lacking defined inter-category
distances. Many models for ordinal response variables do not provide a predicted category as a direct result, such as some artificial neural
networks, the proportional odds cumulative logit model, the continuation ratio model, and others. Instead, each unit of analysis delivers an
estimated probability distribution (EPD) over the k ordered categories rather than a single estimated label. Conventional evaluation collapses these
EPDs into a single predicted category for each subject based on some criteria, such as choosing the category with the highest estimated probability.
Then, these estimated labels are compared with observed outcomes via confusion-matrix measures, thereby discarding much of the probabilistic
information. A new metric is proposed that evaluates models outcomes directly from their EPDs while taking into account the ordinality of
the response. Simulation studies and an observational application demonstrate its robustness and advantages over existing, indirectly derived
alternatives.

E0283: A unified framework for estimation of high-dimensional conditional factor models

Presenter:  Qihui Chen, The Chinese University of Hong Kong, Shenzhen, China

A general framework for estimating high-dimensional conditional latent factor models is presented via constrained nuclear norm regularization.
Large sample properties of the estimators are established, and efficient algorithms are provided for their computation. To improve practical
applicability, a cross-validation procedure is proposed for selecting the regularization parameter. The framework unifies the estimation of various
conditional factor models, enabling the derivation of new asymptotic results while addressing the limitations of existing methods, which are often
model-specific or restrictive. Empirical analyses of the cross-section of individual US stock returns suggest that imposing homogeneity improves
the model’s out-of-sample predictability, with the new method outperforming existing alternatives.

EC367 Room 818 MACHINE LEARNING METHODS AND FAIRNESS Chair: Irene Epifanio

E0378: Fair archetypal analysis for fair representation

Presenter: Irene Epifanio, Universitat Jaume I, Spain

Co-authors: Aleix Alcacer

For the first time, the problem of fair archetypal analysis is addressed. Archetypal analysis (AA) is a technique of unsupervised statistical learning
where observations are expressed as convex combinations (alphas) of archetypes, which in turn are convex combinations of the observations.
Fairness in machine learning pertains to the various efforts aimed at addressing algorithmic bias in automated decision-making processes that
rely on machine learning models. This bias involves the equitable treatment of sensitive variables, including gender, ethnicity, sexual orientation,
disability, and others. Ensuring fairness in unsupervised statistical learning problems is more challenging than in supervised scenarios, as the
data lacks labels, making it impossible to calculate ground-truth error rates for assessing bias and unfairness. Consequently, both defining and
implementing fairness in unsupervised learning settings becomes a complex issue. The attempt is to obfuscate the sensitive attributes in AA
representation, i.e., the aim is to remove sensitive information when projecting the dataset in AA space. Therefore, the original objective function
in AA is modified with regularization to make alphas not be correlated with the sensitive variables. This has been implemented, and results in
different experiments show good performance.
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E0396: A quantum and binary incremental learning procedure for categorical and ordinal classification

Presenter:  Yueh Lin, IESEG School of Management, France

Co-authors: Luis Fernando Perez Armas, Stefano Nasini, Martine Labbe

Mathematical programming approaches are explored for categorical and ordinal classification, leveraging decision trees and disjunctive normal
form representations. The equivalence conditions of these formulations are analyzed, and an incremental learning procedure that solves a se-
quence of reduced problems is developed. Both linear (MILP) and quadratic (QUBO) formulations are examined, solving the latter using quantum
adiabatic/variational techniques. The incremental learning approach strategically reduces problem size by iteratively refining feature selection,
enabling efficient solutions while preserving classification accuracy. Computational experiments demonstrate that the method significantly accel-
erates convergence while achieving optimal (or near-optimal) classification accuracy across benchmark datasets. Moreover, the results reveal that
quantum adiabatic/variational methods can outperform traditional branch-and-bound and feasibility pump algorithms for small to medium-sized
instances. These findings lay the foundation for a unified, optimization-driven approach to statistical classification, bridging classical and quantum
computational paradigms.

E1075: Spurious relationships can lead to algorithmic unfairness: Algorithmic bias explored using directed acyclic graphs

Presenter: Soo Jung La, Seoul National University, Korea, South

Co-authors: Yongnam Kim

Algorithmic fairness has become a central concern in the use of machine learning systems, particularly in high-stakes decision-making contexts.
The aim is to use directed acyclic graphs (DAGs) as a formal tool to examine the causal structures underlying algorithmic decision processes. It is
demonstrated that apparent algorithmic bias can emerge even when no true bias exists in the data-generating process, arising solely from the way
algorithms exploit statistical association in data without regard for underlying causality. Specifically, causal structures are identified where biased
predictions are artifacts of spurious pathways rather than evidence of actual discrimination. Building on this insight, common bias mitigation
strategies pre-processing, in-processing, and post-processing are analyzed through the lens of DAGs to clarify their mechanisms and limitations.
The framework highlights when and how these methods succeed or fail, depending on the structure of the causal graph. By grounding fairness
interventions in causal reasoning, the aim is to offer a more principled understanding of algorithmic bias.

E1171: ECLayr: A fast and robust topological layer via Euler characteristic curves

Presenter: Hajin Lee, Korea University, Korea, South

Co-authors: Jisu Kim, Kwangho Kim

The purpose is to introduce a flexible and computationally efficient topological layer for general deep learning architectures built upon the Euler
characteristic curve. Unlike existing approaches that rely on computationally intensive persistent homology, the proposed method bypasses this
bottleneck while retaining essential topological information across diverse data modalities. To enable complete end-to-end training, the authors
develop a stable backpropagation scheme that mitigates vanishing gradient issues. A stability analysis is provided, demonstrating the robustness
of the proposed layer against noise and outliers. The proposed layer is integrated into topological autoencoders to enhance representation learning
through topological signals. The effectiveness of this approach is further demonstrated through classification experiments on a variety of datasets,
including high-dimensional settings where persistent homology becomes computationally challenging.

EC370 Room 802 BIOSTATISTICS IN HEALTH AND GENETICS Chair: Yisheng Li

E0271: An analysis of the triple burden of stunting, anemia and low birth-weight in India using a copula geo-additive model

Presenter: Dhiman Bhadra, Indian Institute of Management Ahmedabad, India

India has some of the highest incidences of childhood stunting, anemia, and low birth weight in the world. These indicators can be correlated in a
particular population, which, if not accounted for, may lead to inaccurate estimates of their spread and penetration. The endeavor is to assess the
triple burden of stunting, anemia, and low birth weight in India using a trivariate copula geo-additive modeling framework that accounts for the
implicit association between them. For the purpose of analysis, nationally representative data on 104,021 under-five children are used, obtained
from the National Family Health Survey 5, carried out between 2019 and 2021. Prevalence of stunting, anemia, and low birth weight were 35.37%,
67.54%, and 16.08%, respectively, with significant positive associations between them. Model-based estimates were indicative of considerable
spatial heterogeneity in their individual and collective burdens across India. Various child, maternal, and household-specific attributes like child
gender, cesarean delivery, prenatal checkup of mother, maternal short-stature, maternal underweight, and anemic status had significant associations
with the incidence of their triple burden. The importance of joint modeling of various dimensions of childhood undernutrition and related ailments
is reaffirmed towards effective policy formulation and targeted nutritional intervention.

E0316: On the role of phase type distributions in population genetics

Presenter: Andreas Futschik, JKU Linz, Austria

Co-authors: Asger Hobolth, Mogens Bladt, Iker Rivas-Gonzalez

A phase-type distribution describes the time to absorption in a continuous- or discrete-time Markov chain. Phase-type distributions have been
successfully used in different fields of applied probability. The aim is to investigate how results from phase type theory can be applied to derive
properties of the Kingman-coalescent process, which is used to model the genealogy of samples of DNA sequences in population genetics. Features
such as the time to the most recent common ancestor and the total branch length are phase-type distributed. Reward transformations lead to easy
calculation of covariances and correlation coefficients between, e.g., tree height, tree length, external branch length, and internal branch length. A
further result is that the site frequency spectrum follows a multivariate discrete phase-type distribution. Together with properly specified rewards,
phase-type distributions can also be used to derive likelihood functions for statistical inference. Providing an alternative to previous work based on
the Laplace transform, likelihoods for small-size coalescent trees are derived based on phase-type theory. Their application to statistical inference
is also explored.

E0423: Phenotype-free statistical model for DNA methylation-based epigenetic clocks via reflective CpG site selection

Presenter: Bo-Han Yao, National Cheng Kung University, Taiwan

Co-authors: An-Shun Tai

DNA methylation-based epigenetic clocks, particularly second-generation models incorporating phenotypic data, have advanced biological age
prediction. However, most existing clocks are developed within specific populations and conditions, limiting their applicability to other contexts.
As a result, constructing population-specific clocks is often recommended. Nonetheless, phenotype adjustment required by current epigenetic clock
construction methods may be infeasible in settings with limited data availability. To address this issue, the novel concept of reflective CpG sites is
introduced, which are primarily associated with exposure-related aging fluctuations, and a mixture model-based approach is proposed to identify
these sites for constructing epigenetic clocks without relying on phenotype data. The performance and broad applicability of the proposed method
are demonstrated through simulation studies. The method is also applied to empirical datasets, showcasing its potential for phenotype-independent
epigenetic clock construction.
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EC286 Room 804 METHODOLOGICAL STATISTICS Chair: Han Xiao

E0528: Minimax asymptotics

Presenter: Mika Meitz, University of Helsinki, Finland

Co-authors: Alexander Shapiro

Asymptotics of the optimal value and the optimal solutions of parametric minimax estimation problems are considered. Specifically, estimators
of the optimal value and the optimal solutions are considered in a sample minimax problem that approximates the true population problem, and
the limiting distributions of these estimators are studied, as the sample size tends to infinity. The main technical tool employed in the analysis is
the theory of sensitivity analysis of parameterized mathematical optimization problems. Results go well beyond the existing literature and show
that these limiting distributions are highly non-Gaussian in general and normal in simple specific cases. These results open up the way for the
development of statistical inference methods in parametric minimax problems.

E1235: On prediction in mixed linear models when random factors and errors are correlated

Presenter: Tatjana von Rosen, Stockholm University, Sweden

Co-authors: Azadeh Chizarifard

The inference about mixed linear models is often based on the assumption that the vector of random effects and the vector of random errors are
independent. The inference in these models usually concerns the estimation of the fixed effects and prediction of random effects. The aim is to
consider a more general mixed linear model allowing for the correlation between random effects and random errors. In particular, the best linear
unbiased prediction is of interest. The necessary and sufficient conditions are derived for the equality of the best linear unbiased predictors (BLUPs)
under two mixed linear models with different covariance matrices using a new approach, which is based on solving a system of matrix equations.
The proposed approach can be also used to study the equality of the best linear unbiased estimators of the fixed effects. The relationship with some
existing conditions for the equality of the BLUPs is demonstrated.

E0863: Design and modeling for order-of-addition factorial experiments with interaction effects

Presenter:  Jianbin Chen, Beijing Institute of Technology, China

In scientific research and industrial engineering, the response of an experiment is often determined by both the levels of factors and their order of
addition. Such experiments are referred to as order-of-addition factorial (OofAF) experiments. The interactions between factor levels and their
order of addition frequently have a substantial impact on the response. For instance, in automotive manufacturing, painting components prior to
welding may result in heat-induced damage due to welding temperatures, thereby increasing the defect rate. To address these interactions in Oof AF
experiments, a class of conditional main effects (CMEs) is introduced to capture interaction effects by measuring the conditional effect of a pairwise
ordering factor at a fixed level of another factor. Leveraging these CMEs, a statistically interpretable model is proposed, called the conditional main
effects pairwise ordering model, for analyzing OofAF experiments. Under this model, a systematic construction method is developed to generate a
D-optimal fractional OofAF design, which reduces experimental costs while enabling efficient estimation of main effects and CMEs. Comparative
case studies are presented to illustrate that this proposed model outperforms existing approaches in predictive accuracy when analyzing OofAF
experiments with significant interaction effects.

E1072: Optimal mixture designs with random blocks of size two

Presenter: Hsiang-Ling Hsu, National University of Kaohsiung, Taiwan

Mixture experiments involve predictors defined as component proportions constrained to sum to one and are widely applied in material formulation
and pharmaceutical research. The Scheffe first-order model offers a fundamental framework for modeling such systems. When these experiments
are conducted using randomized block designs with block size two, intra-block correlations induced by shared conditions must be properly ad-
dressed to ensure statistical efficiency. The focus is on the construction of optimal designs for the Scheffe first-order mixture model under random
block effects with fixed block size two. Building on the Kiefer ordering framework proposed by a prior study, a minimally complete class of
designs is identified by permutation invariance and comparing information matrices through Loewner ordering. Within this structure, D-optimal
and A-optimal designs are derived. The proposed approach enhances the efficiency and robustness of mixture experiments under constrained and
correlated experimental settings.

EC268 Room 819 SURVIVAL ANALYSIS Chair: Takeshi Emura

E0173: Regression analysis of multivariate recurrent event data allowing time-varying dependence

Presenter:  Wen Li, The University of Texas, United States

Co-authors: Mohammad Rahbar, Sean Savitz, Jing Zhang, Sori Lundin, Amirali Tahanan, Jing Ning

In multivariate recurrent event data, each patient may repeatedly experience more than one type of event. Analysis of such data gets further
complicated by the time-varying dependence structure among different types of recurrent events. The available literature regarding the joint
modeling of multivariate recurrent events assumes a constant dependency over time, which is strict and often violated in practice. To close the
knowledge gap, a class of flexible shared random effects models is proposed for multivariate recurrent event data that allow for time-varying
dependence to adequately capture complex correlation structures among different types of recurrent events. An expectation-maximization (EM)
algorithm is developed for stable and efficient model fitting. Extensive simulation studies demonstrated that the estimators of the proposed approach
have satisfactory finite sample performance. The proposed model and the estimating method are applied to data from a cohort of stroke patients
identified in the University of Texas Houston Stroke Registry and evaluated the effects of risk factors and the dependence structure of different
types of post-stroke readmission events.

E0466: Online Bayesian inference for Cox proportional hazards model

Presenter:  Junhyeok Choi, Pohang University of Science and Technology, Korea, South

Co-authors: Jeyong Lee, Yongdai Kim, Minwoo Chae

An online Bayesian inferential method is developed for the Cox proportional hazards model with right-censored data. The proposed method is
designed to analyze datasets where mini-batches of the entire data are sequentially available. As each mini-batch arrives, the method updates
the current prior to the posterior distribution, which is then used as the prior for the next step. Each update consists of two steps: Updating the
marginal posterior of the regression coefficients using the partial likelihood and updating the remaining conditional posterior using the Poisson form
Bayesian bootstrap likelihood. The method is capable of inferring both the regression coefficients and the baseline cumulative hazard function. To
the best of knowledge, this is the first online Bayesian method for the Cox proportional hazards model. Through numerical experiments and real
data analysis, we demonstrate that the proposed method outperforms existing frequentist online methods and is comparable to batch learning on
the entire dataset, even when the size of mini-batches is moderately small.

© ECOSTA ECONOMETRICS AND STATISTICS. All rights reserved. 169



Saturday 23.08.2025 16:45 - 18:25 EcoSta 2025 Parallel Session P — EcoSta 2025

E1057: Optimal dynamic treatment regimes for high-dimensional accelerated failure time model

Presenter: 'Wei Zhao, Shandong University, China

Optimizing treatment sequences for chronic disease patients is a critical challenge in precision medicine. The purpose is to address this challenge
by developing a novel method for estimating dynamic treatment regimes (DTRs) based on a high-dimensional accelerated failure time model.
The approach leverages survival time, high-dimensional clinical features collected from patients followed through multiple intervention stages,
assuming that survival time at each stage follows an accelerated failure time model. The objective is to estimate treatment decision rules at each
stage and identify the optimal DTR that maximizes expected outcomes. Backward induction and counterfactual survival time are employed within
the high-dimensional accelerated failure time model estimation. A solution sequence is iteratively obtained using SDAR combined with an 10
penalty. It is theoretically demonstrated that, under a mild regularity condition on the covariate matrix, the estimation error decays exponentially
to the optimal bound with high probability. Simulation studies and real data analysis demonstrate that the proposed approach achieves superior
estimation and decision accuracy compared to Lasso and other existing methods.

E1207: Semiparametric estimation for transformation models integrating external aggregate data under population heterogeneity
Presenter: Chang-Yu Tsai, National University of Kaohsiung, Taiwan

Aggregated information is introduced from external sources to improve estimation efficiency. An empirical likelihood-based framework is proposed
for semiparametric transformation models that incorporate t-year subgroup survival probabilities from external data. The proposed estimation
procedure synthesizes an additional likelihood component to account for uncertainty in the external information and employs a density ratio model
to address population heterogeneity. Both the large-sample properties and simulation results are presented, which show that the proposed estimator
is more efficient than conventional approaches. Finally, the practical utility of the method is demonstrated through an application to a pancreatic
cancer dataset.

170 © ECOSTA ECONOMETRICS AND STATISTICS. All rights reserved.



EcoSta 2025

Authors Index

Authors Index

Abbaspourazad, S., 118
Abdollahian, M., 83
Abdul Halim, S., 90, 91
Abduraimova, K., 153
Abe, H., 48

Aboy, J., 90
Ackermann, K., 147
Acquah-Sarpong, R., 52
Adimari, G., 149

Ahn, M., 26

Ahn, S., 31

Ahsan, R., 147

Akashi, F., 94, 102
Al-Qadhi, A., 133
Alcacer, A., 167
Aldahmani, S., 106
Ali, A., 106

Allen, G., 73

Alnasri, S., 106
Alquier, P., 79

Alvares, D., 82
Amado, C., 90
Andersen, T., 77
Anderson, R., 47
Andrei, A., 45
Andrews, J., 121
Anthony, N., 61
Antonelli, J., 51, 56
Anzilli, L., 141

Ao, C., 36

Aoshima, M., 1, 68, 121, 163
Araki, Y., 70

Arashi, M., 149
Arbour, D, 51
Arias-Castro, E., 134
Arroyo, J., 116
Arsova, A., 156
Arteaga Molina, L., 34
Asgharian, H., 164
Asimakopoulos, S., 127
Aslan, S., 112

Aston, J., 154

Audirac, M., 51
Awaya, N., 64

Ayday, N., 56

Baghfalaki, T., 101
Bagnato, L., 87
Bai, J., 95

Bai, Y., 93

Baksh, F., 154
Bandeira, T., 149
Bandyopadhyay, D., 33
Banerjee, T., 68
Banker, M., 118
Bao, Z., 147
Bapat, S., 8, 166
Barde, S., 164
Barratt, L., 154
Barrientos, A., 150
Basak, P., 60
Bastian, P, 24
Basu, S., 146
Bean, B., 63
Belzunce, E., 139

Ben Arie, A., 74
Benkeser, D., 6
Bergmeir, C., 147
Berlind, D., 139
Berlinghieri, R., 67
Bernard, G., 92
Bernardi, M., 153
Berrett, T., 39
Betensky, R., 16
Beyhum, J., 157
Bhadra, D., 168
Bhattacharjee, M., 82
Bhattacharya, A., 128
Bhullar, A., 106
Bhuyan, P., 55
Bien, J., 23, 115
Bilder, C., 91
Bladt, M., 168

Bo, S., 152
Bocinec, F., 92
Boehm, A., 4
Bolon, D., 40
Bongiorno, E., 126
Bonnerjee, S., 132
Bonvini, M., 6
Bordino, A., 39
Bouchard, A., 85
Bouhaddioui, C., 25
Braun, D., 51
Breunig, C., 157
Brioschi, R., 114
Brown, B., 42
Bruni, B., 67

Bu, F., 82

Buecher, A., 18
Buritica, G., 34

Cai, C., 139

Cai, J., 34,52
Cai, K., 13

Cai, L., 133

Cai, Z., 25,99
Cannam, J., 166
Cantoni, E., 18
Cao, G, 11

Cao, J., 84

Cao, N., 46

Cao, R., 92

Cao, Y., 15,117
Cape, J., 116
Cape, M., 115
Cappello, C., 141
Cappello, L., 139
Cardoso, A., 47
Carey, M., 84
Carrington, R., 110
Castillo, A., 67
Catalano, M., 68
Cech, F., 77

Cen, Z., 157, 162
Cepoi, C., 45
Cerasa, A., 153
Cerny, M., 155
Cerulli, G., 167
Chada, N., 62

© ECOSTA ECONOMETRICS AND STATISTICS. All rights reserved.

171

Chae, M., 22, 68, 169

Chakrabarty, S., 54

Chakraborty, A., 54

Chakraborty, B., 52

Chan, E., 4

Chan, J., 98

Chan, K., 65, 110, 112, 126,
134

Chan, N., 58, 100

Chan, P., 88

Chan, S., 19, 20, 98, 145

Chan, T., 98

Chan, Y., 36

Chang, C., 9

Chang, H., 35, 43, 56

Chang, M., 73

Chang, W., 35, 100

Chang, Y., 158

Chao, C., 35, 44

Characiejus, V., 68

Charalambous, C., 101

Chatterjee, K., 55

Chattopadhyay, B., 8

Chaturvedi, A., 166

Chaudhuri, A., 128

Chekouo, T., 135

Chen, A., 126

Chen, C., 48, 104, 145

Chen, G., 13, 76

Chen, J., 30, 31, 169

Chen, K., 5, 125

Chen, L., 79, 88, 139

Chen, M., 32

Chen, P, 151

Chen, Q., 167

Chen, R., 29, 52

Chen, S., 133, 150

Chen, T., 77

Chen, V., 49

Chen, X., 72, 93

Chen, Y., 6, 19, 29, 36, 41,
52,125, 132, 152,
159, 160

Cheng, C., 12, 65, 110

Cheng, D., 134

Cheng, P, 35, 123

Cheng, T., 44

Cheng, Y., 51

Chenouri, S., 71

Cherodian, R., 164

Chevillon, G., 146

Chi, E., 17

Chi, J., 67

Chi, Y., 91

Chiang, J., 24

Chien, T., 35

Chiogna, M., 149

Chiou, S., 42,76

Chiu, C., 8,44

Chizarifard, A., 169

Cho, C., 89

Cho, D., 100

Cho, H., 65

Choi, J., 68, 86, 157, 169

Choi, K., 29

Choi, S., 111

Choi, T., 166

Chou, E., 49
Choudhury, M., 152
Christiansen, C., 164
Chu, A., 81, 98, 145
Chu, C., 43, 88, 122, 123
Chu, J., 19, 20

Chu, L., 110

Chua, C., 39

Chung, M., 111
Chwila, A., 87
Cohen, J., 123
Colubi, A., 155
Comiskey, H., 37
Congedi, A., 141, 156
Consagra, W., 134
Contreras Suarez, D., 147
Cosma, A., 105
Costa, A., 141
Crainiceanu, C., 117
Cribben, I., 119
Crujeiras, R., 40

Cui, W., 36

Cui, Y., 63, 65, 93

d Alche-Buc, F,, 41
Dagdoug, M., 10
Dai, C., 89

Dai, G., 148

Dai, R., 22, 59

Dai, X., 3
Dammacco, G., 141
Das, D., 152

Das, M., 39

Das, P, 91

Das, U., 42
Dasgupta, T., 73
Dattner, L., 131
Dawn, T., 56

De Iaco, S., 141, 156
De Iorio, M., 82

De, S., 54

Dean, C., 135
Deardon, R., 14
Deb, S., 131

Dehay, D., 111
Delcher, C., 61
Demosthenous, M., 48
Deng, L., 37

Deng, R., 100

Deng, Y., 24

Dennis, J., 141
DePasquale, E., 51
Dette, H., 40

Dey, A., 54

Diaz, 1., 3, 137

Diaz, M., 109

Ding, R., 23

Ding, Y., 16, 77
Distratis, R., 141
Do, K., 131
Doernemann, N., 39, 81
Dogan, O., 96

Doko Tchatoka, F., 83



EcoSta 2025

Authors Index

Donker van Heel, S., 126
Dou, X., 14
Drerup, T., 114
Du, P, 3

Du, W., 15, 23
Duah, K., 63
Duan, J., 165
Duan, L., 9
Dubey, P, 6, 26
Dudek, A., 111
Duerr, A., 91
Dufour, C., 23
Dukes, O., 114
Duong, N., 53
Dyckerhoff, R., 41

Eck,D., 114
Egashira, K., 68
Eguchi, M., 142
Eguchi, S., 7, 50
Eichler, M., 127
Ejdemyr, S., 114
Ekvall, K., 113
Elliott, L., 85
Emediegwu, L., 167
Emura, T., 8
Epifani, G., 156
Epifanio, L., 167
Eskander, A., 14
Esmkhani, K., 130
Espin-Garcia, O., 74
Espinosa-Brito, J., 167
Etzioni, R., 16
Evangelides, P., 90

Failli, D., 48
Fama, A., 153
Fan,J., 111

Fan, K., 20

Fan, X., 55, 130
Fan, Y., 23, 148
Fan, Z., 37

Fang, G., 103
Fang, Q., 162
Fang, Y., 152
Fearnhead, P., 110
Feng, B., 57

Feng, L., 15, 26
Feng, R., 55

Feng, S., 107
Feng, Y., 21
Fernandez de Marcos, A., 40
Feroz, A., 80
Ferraro, M., 47
Fischer, S., 144
Forastiere, L., 113
Forino, A., 78
Foroni, B., 87
Forti, M., 47
Foygel Barber, R., 72
Francisco-Fernandez, M., 40
Franjic, D., 88
Franks, A., 51
Franzolini, B., 38
Frazier, D., 37
Frels, K., 69
Freyermuth, J., 111

Fryd, L., 78
Fryzlewicz, P., 145
Fu, R., 14, 139
Fu, Y., 122
Fujimori, K., 102
Fujita, S., 142
Fukumizu, K., 64
Fung, T., 7
Futschik, A., 168

Galan Arcicollar, C., 82
Galarza Morales, C., 86
Galea, 1., 95

Galli, F, 105

Gan, K., 125

Gan, L., 73

Gan, Q., 78

Gao, F,, 91

Gao, J., 45

Gao, T., 4

Gao, Y., 30, 36, 93
Gao, Z., 17, 26
Garcia, T., 48
Garcia-Portugues, E., 40
Garcin, M., 106
Gattone, S., 134
Gatu, C., 48
Gavioli-Akilagun, S., 160
Ge, F, 159

Ge, L., 116

Ge, S., 85

Geng, L., 32

Geng, P, 109

Gerds, T., 2

Gerlach, R., 164
Ghani, D., 49
Ghassami, A., 152
Ghosal, R., 118
Ghosh, A., 56
Ghosh, M., 86
Ghoshdastidar, D., 56
Ghoudi, K., 25
Giessing, A., 15
Gilmour, S., 79
Giordani, P., 47
Giraitis, L., 128
Goh, G., 52

Goia, A., 126
Golinelli, D., 34
Gomes, 1., 90

Gong, T., 144

Gong, X., 28
Gorfine, M., 74, 112
Graham, S., 69
Grazian, C., 166
Grecov, P, 147
Green, A., 39
Grossi, L., 153

Gu, Z., 120, 134, 135
Guan, W., 15

Guan, Y., 100
Guerin, J., 41

Guha, S., 137

Gui, Y., 72
Guimaraes, P., 47
Gunning, E., 84, 118
Guo, D., 52

172

Guo, L., 103

Guo, W, 69, 70
Guo, X., 107

Guo, Z., 60

Gupta, A., 142, 164

Ha, 1,75
Hadas-Dyduch, M., 87
Haddock, J., 67
Hakeem, A., 83
Halkiewicz, S., 156
Ham, D., 60
Hamazaki, K., 69
Hambuckers, J., 154
Han, D., 166
Han, J., 106

Han, K., 7, 109
Han, R., 28, 100
Han, X., 96,97, 115
Han, Y., 127

Han, Z., 129
Hao, L., 75

Hao, M., 151
Hao, N., 113, 132
Hara, N., 146
Harrar, S., 121
Hartsock, 1., 67
Hashemi, R., 101
Hashimoto, S., 58
Hattori, S., 149
Hayashi, K., 49
Haziza, D., 10
He, X., 5

He, Y., 56

He,Z., 113
Heard, N., 49
Helmer, C., 101
Henderson, D., 95
Heng, Q., 10
Heng, S., 60
Hetebrij, W., 4
Hibiki, A., 36
Hieda, R., 42
Hill, E., 128

Hill, L., 57

Hines, O., 53
Hiraki, D., 64
Hirano, J., 163
Hirano, T., 160
Hirose, K., 121
Hirose, M., 86
Hirukawa, M., 147
Hobolth, A., 168
Hoffman, K., 129
Hoga, Y., 124
Holbrook, A., 123
Holcapek, M., 46
Honda, T., 77
Hong, H., 57
Hong, S., 141
Hooker, G., 84, 118
Hotta, L., 78

Hou, A., 164
Hou, S., 164
Hou, Z., 95
Howard, R., 69
Hoyos, P., 67

Hsieh, J., 9

Hsieh, M., 35, 44

Hsu, H., 169

Hsu, L., 112

Hsu, S., 35

Hu,J., 8

Hu, L., 112, 130

Hu, R., 32

Hu, X., 4, 135

Hu, Y., 18, 51

Hu, Z., 110

Huang, C., 76, 120
Huang, D., 65

Huang, G., 119
Huang, H., 5, 7, 43, 154, 158
Huang, J., 29, 100, 107
Huang, K., 72

Huang, M., 43, 49
Huang, P., 12, 70
Huang, R., 5

Huang, S., 9, 35, 43, 50, 113
Huang, Y., 26, 104, 120
Hudson, A., 114

Hui, F., 7

Huling, J., 76

Hung, H., 50, 165
Hung, Y., 138

Huser, R., 146
Huskova, M., 46
Hussain, S., 47
Huwang, L., 167
Hwang, B., 29

Hwang, E., 123
Hwang, J., 111

Hwang, Y., 39

Hyodo, M., 163

Hyun, S., 115

Ichiya, R., 146
Iiboshi, H., 142
Im, C., 33

Im, J., 86

Imai, S., 163
Inoue, R., 160
Tonita-Laza, I., 11
Ishihara, T., 145, 160
Ishii, A., 121
Ishikawa, R., 153
Issartel, Y., 41
Ivanescu, A., 117
Iwafuchi, R., 22
Iwana, Y., 121
Iwashige, F., 38, 58
Iwata, H., 69
Iwata, Y., 142

Jacome Pumar, M., 92
Jacqmin-Gadda, H., 101
Jana, L., 82

Jang, W, 31
Jeliazkov, 1., 89

Jeng, S., 43

Jenq, R., 131

Jeon, C., 123

Jeon, J., 33

Jeong, H., 67

Jeong, J., 12, 83

© ECOSTA ECONOMETRICS AND STATISTICS. All rights reserved.



EcoSta 2025

Authors Index

Jeong, S., 26
Jia, C., 129
Jiang, B., 101, 134
Jiang, F., 103
Jiang, H., 72
Jiang, P., 158
Jiang, S., 157
Jiang, W., 116
Jiang, X., 84
Jin, J., 11, 61
Jin, Y., 72, 156
Jin, Z., 90

Jing, B., 63
Jirak, M., 40, 81
Jo,M., 144
Josephs, N., 9
Joshi, N., 166
Jou, Z., 50
Ju,C., 111

Ju, X., 118
Jullapech, N., 154
Jung, S., 32

Kabiri, A., 90
Kakamu, K., 64
Kakizawa, Y., 103
Kaluza, A., 156
Kamaruzzaman, N., 91
Kang, J., 30, 119
Kang, K., 130

Kang, M., 154

Kang, S., 29, 51

Kang, W., 13
Kanovsky, 1., 153
Kao, C., 158

Kao, M., 120
Kapetanios, G., 1, 127, 155
Kappara, D., 60
Karim, M., 139
Karimirad, A., 130
Karmakar, S., 131, 132
Kassab, L., 67
Kawaguchi, E., 149
Kawakubo, Y., 149
Kawano, S., 161

Kazari, S., 163
Ke, C,, 61
Ke, T., 61
Keele, L., 5,6
Kelling, C., 57
Kennedy, E., 6

Kessler, D., 119

Khalili, A., 115

Khamaru, K., 144

Khan, Z., 106

Khismatullina, M., 46

Kim, D., 22, 111, 155

Kim, H., 75

Kim, I., 86

Kim, J., 12, 26, 28, 135, 143,
149, 168

Kim, K., 30, 32, 168

Kim, M., 30, 52, 63, 66, 143

Kim, N., 143

Kim, S., 47,53

Kim, Y., 52, 66, 75, 152, 168,
169

Kipnis, A., 144
Kitsios, V., 63

Kneib, T., 50

Ko, S., 36

Ko, Y., 36

Kobayashi, G., 64, 149
Kock, L., 45

Koh, Y., 88

Koike, T., 145

Koike, Y., 163
Kokoszka, P., 68
Komori, O., 7
Komukai, S., 149
Kong, L., 134
Konopasek, M., 46, 155
Konstantopoulos, A., 156
Kontoghiorghes, E., 1, 48
Kontoghiorghes, L., 155
Koo, H., 49
Koslovsky, M., 56
Kowal, D., 11
Krupskiy, P., 18
Kryshchenko, A., 67
Krzciuk, M., 87
Kukacka, J., 77
Kumbhakar, S., 83
Kume, K., 16

Kung, Y., 50

Kuno, H., 160

Kuo, D, 44

Kuo, K., 140

Kurisu, D., 6

Kurita, T., 146
Kuroda, M., 45
Kurum, E., 119
Kusunoki, K., 69
Kvist, K., 2

Kwak, B., 143

Kwak, S., 32

Kwon, H., 22, 111
Kwon, J., 109

Kwon, O., 115

Kwon, S., 70

Kwon, Y., 62, 149
Kyriacou, M., 164

La, S., 152, 168
Labbe, M., 168
Lachos Davila, V., 58, 59, 86
Lahiry, S., 54

Lai, H., 83

Lai, T, 151

Lai, Y., 77
Lakkis, A., 11
Lalancette, M., 18
Lam, B., 98

Lam, C., 157, 162
Lange, R., 126
Laoiza Maya, R., 147
Larripa, K., 67
Lautier, J., 32
Le,C., 116
Leccadito, A., 104
Lee,B., 4

Lee, C., 13,16
Lee, D., 82

Lee, G., 49

© ECOSTA ECONOMETRICS AND STATISTICS. All rights reserved. 173

Lee, H., 29, 49, 75, 168

Lee, 1., 29

Lee, J., 29, 31, 38, 52, 66, 68,
72,76, 164, 169

Lee, K., 28,47, 58, 104, 117,
131, 132, 150

Lee, S., 12, 26, 30, 79, 90,
132, 143, 144

Lee, Y., 75, 143

Lei, J., 127

Lei, L., 2

Leng, C., 55

Leppanen, J., 163

Lessmann, S., 45

Leung, D., 162

Leung, K., 77

Leung, M., 65

Levin, K., 116, 119, 133

Levina, L., 119

Lewbel, A., 157

Lewin, P., 52

Li, B., 21, 58

Li, C., 66, 125

Li, D, 19, 21,63

Li, F, 53, 115

Li, G., 125, 139

Li, J., 66

Li, K., 120

Li, M, 4, 54, 58, 159, 160

Li, P, 85

Li,Q., 14

Li, S., 129

Li, T, 102, 116

Li, W, 21, 102, 148, 162, 169

Li, X., 15, 80, 113, 135, 144

Li, Y, 3, 14, 21, 24, 65, 66,
92,113, 117, 137

Li, Z.,45,59, 117, 129, 148

Lian, Y., 88

Liang, H., 35, 110

Liao, H., 12

Liao, J., 148, 151

Liao, P, 104

Liao, Y., 138

Lieberman, O., 164

Lijoi, A., 38

Lim, D., 166

Lim, J., 12

Lim, K., 79

Lin, B., 39

Lin, C., 102

Lin, E., 94

Lin, F, 10, 42

Lin, H., 94

Lin, K., 127

Lin, L., 150

Lin, P, 10

Lin, Q., 65,71

Lin, S., 29, 35, 134

Lin, T., 86

Lin, X., 96

Lin, Y., 5, 29, 70, 100, 168

Lin, Z., 5, 13, 130

Ling, B., 122, 123

Ling, M., 81

Little, L., 4

Liu, A., 3

Liu, C, 1, 122, 151, 164
Liu, F., 94

Liu, H., 71, 84

Liu, J., 54, 93, 99

Liu, K., 112, 151

Liu, L., 8, 59, 120, 127, 151
Liu, M., 13,76

Liu, R., 107, 137, 138, 157
Liu, S., 62

Liu, X, 14, 65

Liu, Y., 22, 146, 150
Liu, Z., 13, 85

Lo, M., 18
Loaiza-Maya, R., 37
Logan, A., 136

Long, Y., 120

Lopes, M., 39, 81, 149
Lopez Oriona, A., 27
Lopez-Cheda, A., 92
Lopez-de-Ullibarri, 1., 92
Loreto, R., 44

Louzada, F., 58

Lu,J., 52

Lu, W., 4

Lu, X., 60

Lu, Z., 84,95, 110, 159
Ludescher, J., 45
Lundin, S., 169

Luo, L., 100

Luo, R., 101

Luo, W., 139

Luo, X., 114

Luo, Y., 87, 100

Lv,J., 23

Lyu, L., 107

Lyu, Y., 25

Lyzinski, V., 133

M Mohankumar, N., 100
Ma, A., 67

Ma, C., 72, 101

Ma, H., 66

Ma, J., 108, 135, 157

Ma, L., 64, 67, 127

Ma, S., 27, 66

Ma, T, 8

Ma, Y., 103

Ma, Z., 27

Macchiavelli Giron, F., 137
Madrid Padilla, O., 139
Madrid, N., 46

Maeng, H., 145

Maggio, S., 141
Majchrowska, A., 79
Mallick, H., 60

Mamon, R., 104, 105
Manda, S., 48

Mandal, A., 120
Maneesoonthorn, O., 37, 147
Maneesoonthorn, W., 37
Manna, A., 56

Mano, S., 68

Marechal, P, 91

Marino, M., 48

Markatou, M., 54

Martella, F., 48
Martinez-Riquelme, C., 139



EcoSta 2025

Authors Index

Maruotti, A., 87
Masoumi, 1., 141
Masseran, N., 90
Masuda, H., 121
Matsuda, T., 144
Matsuda, Y., 22
Matsui, H., 121, 161
Matsuo, S., 16
Matsuura, S., 165
Maung, K., 158
Maurya, R., 108
Mbaka, U., 84
McCormick, T., 115, 129
McGonigle, E., 65
McGregor, K., 74
McKennan, C., 116
McMahan, C., 91
Mecchina, A., 105
Meddabhi, N., 143
Meilan-Vila, A., 40
Meitz, M., 169
Mendros, E., 41
Meng, X., 15,42, 68
Mercatanti, A., 78
Merlo, L., 87
Meyer, N., 97

Miao, W., 157
Michailidis, G., 132
Mies, F., 69

Miles, C., 53
Milunovich, G., 90
Ming, D., 106
Ming, J., 66
Minsker, S., 103
Miranda, M., 46, 90
Miranda, V., 123
Mise, E., 166
Mitra, S., 121
Miura, N., 69
Mochihashi, D., 71
Moen, P, 145
Mohammed, A., 88
Mohd Safari, M., 90
Momozaki, T., 42
Moniruzzaman, M., 147
Montero Manso, P., 27

Moon, H., 127
Moradi  Rekabdararkolaee,
H., 100

Morelli, G., 78
Morikawa, K., 86, 149
Morota, G., 69
Morris, J., 118
Motegi, K., 141
Motta, G., 127
Moushegian, S., 68
Mozharovskyi, P., 41
Mu,J., 52
Muehlbauer, S., 141
Mueller, H., 6
Mukasa, H., 103
Mukherjee, B., 115
Mukherjee, D., 152
Mukherjee, G., 53
Mukherjee, R., 6
Muller, S., 49
Munasinghe, D., 104

Murakami, D., 160
Murphy-Barltrop, C., 97
Musolesi, A., 34
Muthukumarana, S., 74

Nabi, R., 6
Nadarajah, S., 166
Nagy, S., 41,92
Naimoli, A., 164
Naito, T., 47
Najafabadipour, A., 141
Najera Zuloaga, J., 82
Nakaegawa, T., 90
Nakagawa, T., 163
Nakajima, J., 81
Nakakita, S., 163
Nakamura, T., 96
Nakano, Y., 163
Nakayama, Y., 163
Nan, B., 75

Nan, E., 153

Narita, S., 163
Nasini, S., 168
Nasri, B., 25, 135
Nath, A., 131
Nazari, S., 149
Nedela, D., 46
Needell, D., 67
Needham, B., 115
Negri, L., 102
Newth, D., 63

Ng, C., 107
Nguyen, D., 109, 126
Nguyen, T., 114
Nguyen, V., 78
Nicolas, M., 106
Nigri, A., 47
Nikolakopoulou, A., 150
Niles-Weed, J., 127
Ning, J., 162, 169
Ning, N., 123

Ning, Y., 38
Ninomiya, Y., 96
Niphadkar, S., 60
Nishihata, T., 96
Nishiyama, T., 163
Nitanda, A., 63
Nohara, K., 36
Noman, F., 112
Norouzirad, M., 149
Nosratpour, R., 83
Nott, D., 45, 126
Novo, S., 44
Nyberg, H., 78

OBrien, T., 2
Oesting, M., 34, 97
Ogden, T., 26
Oh, J., 38, 150
Oh, S., 16, 86
Oh, Y., 142
Ohinmaa, A., 4
Ohn, 1., 22, 126
Oka, M., 86
Oka, T., 155
Okada, K., 49
OKane, T., 63

174

Okazaki, A., 161
Olhede, S., 23
Oliveira, D., 58
Oliveira, M., 86
Ombao, H., 27,111, 112, 146
Omolo, B., 88
Omori, Y., 64, 145
Ondrus, M., 119
Onogi, A., 69
Onyambu, S., 29
Orihara, S., 42
Ormerod, J., 166
Ortmann, A., 98
Osgood, N., 135
Otsu, T., 6

Otto, S., 84
Ouyang, W., 132

Page, G., 150
Pagnottoni, P., 88, 153
Pan, J., 101

Pan, Q., 113

Pan, W., 128

Pang, X., 4

Panja, D., 4
Papastathopoulos, L., 34
Pappada, R., 105
Pappert, S., 156
Park, C., 76

Park, H., 118

Park, J., 31, 100, 166
Park, S., 38

Park, Y., 30, 47
Parmeter, C., 83
Parolya, N., 81
Patilea, V., 93

Patton, A., 147

Paul, D., 57

Paul, E., 60

Peer, D., 81

Pele, D., 45

Pelger, M., 165

Peng, J., 88

Peng, K., 4, 135
Peng, P., 77

Peng, R., 159

Peng, Z., 160
Pereda-Fernandez, S., 87
Pereira, A., 50

Perez Armas, L., 168
Pericleous, K., 90
Petersen, M., 2
Peterson, C., 131
Petrasek, L., 78
Petrella, L., 87
Petukhina, A., 45
Phoa, F., 29, 120, 138
Pineiro-Lamas, B., 92
Pitts, A., 53
Poignard, B., 70
Popov, L., 72

Portela Santos, A., 78
Portugal, P., 47
Porwal, A., 60

Posa, D., 141
Pozdnyakov, V., 32
Prakash, A., 108

Prateek, B., 45
Prates, M., 86
Pretorius, C., 46
Prokhorov, A., 83
Pruenster, 1., 38
Punzo, A., 87
Purkayastha, S., 91

Qi, H., 37, 154
Qi, M., 93

Qi S., 130
Qi,Z.,93
Qian, G., 83,99
Qian, J., 16
Qian, T., 2
Qiao, W, 134
Qiao, X., 162
Qin, F, 139
Qin, Q., 62
Qiu, J., 4

Qu, A, 128
Qu, X., 164

Radchenko, P., 23
Raei, S., 129

Rahbar, M., 169
Rahman, M., 89

Rai, K., 131

Ramsay, K., 71
Rappold, A., 57
Raubenheimer, L., 89
Rauhala, S., 46
Rebaudo, G., 38
Redondo, P, 112, 146
Reich, B., 57

Reis, H., 47

Reiss, P, 26
Remillard, B., 25
Ren, Z., 43, 72, 109
Rhee, A., 3

Ribalet, F., 115
Ridder, G., 152
Rihtamo, R., 78
Risling, E., 4
Rivas-Gonzalez, 1., 168
Roberts, E., 115
Rocci, R., 134
Rocha, A., 46
Rodrigo, M., 104
Rodriguez-Casal, A., 40
Rodriguez-Poo, J., 34, 95
Roeder, K., 127
Rohde, A., 40
Romano, G., 79
Romanov, E., 39
Romeijnders, M., 4
Rosenbaum, P., 137
Rosman, L., 57

Ross, R., 53

Rossi, F., 164
Rosychuk, R., 4
Roszkowska, S., 79
Roy, A., 56, 121, 131
Roy, J., 112
Rubesam, A., 78
Ruiz-Medina, M., 40
Russo, E., 104

© ECOSTA ECONOMETRICS AND STATISTICS. All rights reserved.



EcoSta 2025

Authors Index

Saarinen, H., 78
Sabanayagam, M., 56
Sabbaghi, A., 73
Sadeghkhani, A., 149
Safo, S., 120, 136
Sagawa, R., 128, 146
Saha, A., 23

Saha, S., 60, 131
Saigusa, Y., 7
Salerno, S., 115
Salvana, M., 125
Salvati, N., 87
Samadi, S., 122

San Pedro, M., 105
Sanches, F., 142
Sanchez-Sellero, C., 44
Sang, P, 87, 134
Sankaran, K., 109
Sanna Passino, F., 49
Sano, H., 69
Santacatterina, M., 137
Sarafidis, V., 127
Savitz, S., 169

Shai, E., 105
Scheffel, 1., 34, 97
Scherer, M., 124
Schnurr, A., 144
Schulz, C., 124
Schulz, J., 32
Schumacher, F., 58
Scott, M., 98

Segers, J., 18
Selimi, Q., 101

Sen, A., 50

Sen, P., 82

Seo, B., 86, 143

Seo, W., 161

Seong, D., 161
Serrano, D., 40
Shafqat, A., 106
Shaheen, H., 74
Shang, Z., 134
Shankar, R., 48
Shao, J., 14

Shao, L., 4

Shao, X., 65
Shapiro, A., 169
Shappell, H., 119
Sharma, A., 154
Shedden, K., 43
Sheikh, M., 32

Shen, C., 48

Shen, D., 23

Shen, G., 28, 100
Shen, H., 14, 139
Shen, L., 99

Shen, T., 93

Shen, X., 128

Shen, Y., 20, 103, 127, 165
Shevade, R., 82

Shi, C., 138

Shi, E., 134

Shi, H., 71

Shi, J., 30

Shi, L., 114

Shi, P, 113

Shi, X., 66, 115

Shi, Y., 90, 131

Shih, J., 41, 151

Shih, Y., 154, 158

Shimokawa, M., 102

Shin, M., 155

Shinkyu, A., 161

Shintani, M., 142

Shiraishi, H., 96

Shu, H., 117

Shubham, K., 89

Shults, J., 91

Shvydka, S., 50

Si, N., 129

Sidrow, E., 85

Sikora, C., 4

Simmini, L., 156

Simpson, S., 132

Sin, C., 94

Singha, S., 41

Sit, T., 123

Siu, T., 20

Siuli Mukhopadhyay, S., 60

Smet, M., 47

Smit, N., 89

Smith, A., 61

Smith, M., 37

So, M., 81, 98, 145

Soale, A., 61

Soberon, A., 34, 95

Sokol, O., 78

Son, D., 28

Song, D., 6

Song, H., 22

Song, X., 30, 84, 112

Song, Y., 37

Souto de Miranda, M., 46, 90

Sperlich, S., 34

Srisuma, S., 142

Stachurski, T., 87

Staicu, A., 93

Staino, A., 104

Starkweather, A., 32

Stechert, M., 77

Steland, A., 68

Stensrud, M., 76, 114

Storti, G., 94, 164

Striaukas, J., 157

Stufken, J., 73

Stupfler, G., 34, 97

Su, C., 42

Su, D., 159

Su, N., 166

Su, S., 89

Su, W, 151

Sugasawa, S., 42, 58, 64, 71,
149

Sulsky, D., 100

Sun, B., 85,93

Sun, C., 13

Sun, H., 116

Sun, J., 99

Sun, L., 8, 44, 138

Sun, R., 133

Sun, T., 11, 16

Sun, Y., 27, 37, 63, 76, 120

Suryanarayanan, S., 67

Suzuki, J., 58

© ECOSTA ECONOMETRICS AND STATISTICS. All rights reserved.

175

Suzuki, S., 107
Svetnik, V., 60
Sykulski, A., 99

Tafakori, L., 83
Tafuro, A., 141
Tahanan, A., 169
Tahata, K., 163
Tai, A., 13, 89, 168
Takabatake, T., 53
Takabe, I., 146
Takahashi, M., 145
Talento, M., 27
Tan, S., 45, 126
Tan, Y, 5, 31, 85
Tanaka, S., 161
Tang, C., 77, 122
Tang, E., 160
Tang, J., 61

Tang, L., 122
Tang, T., 56

Tang, W., 21
Tang, Y., 126
Tang, Z., 117, 131
Tanioka, K., 42
Tao, Y., 19
Tarokh, V., 68
Tarpey, T., 118
Tarr, G., 48, 49
Taspinar, S., 96
Tchetgen Tchetgen, E., 76
Tchuente, G., 164
Tebbs, J., 91
Tekwe, C., 63
Teng, H., 58, 154, 158
Terada, Y., 70
Thiamwong, L., 122
Thioub, M., 25
Tian, L., 54

Tian, Q., 31, 85
Tian, S., 65

Tian, Y., 136, 138
Tichy, T., 46
Ting, C., 112
Tiwari, A., 98

To, D., 149
Todorov, V., 77
Tong, G., 115
Tong, X., 43
Toparkus, A., 18
Torelli, N., 105
Tortora, C., 87
Tran, M., 164
Trucios, C., 78
Tsai, C., 170
Tsai, H., 39

Tsai, J., 104
Tsang, J., 98
Tsay, W., 159
Tse, C., 77
Tseng, Y., 107
Tsuda, K., 69
Tsukuda, K., 103, 165
Tsuruga, T., 142
Tsuruta, Y., 163
Tu,J., 116
Tzourio, C., 101

Uchida, S., 36
Uematsu, Y., 158
Umezu, Y., 161
Umino, T., 163

Unno, Y., 69

Uribe Meneses, C., 17

Valasek, R., 46
Valenciano, J., 139
Valeri, L., 2
Valizadeh, T., 122
Valla, R., 41

van Boven, M., 4
van der Laan, L., 2
van der Laan, M., 2
van der Sluis, B., 46
van Dijk, D., 126
van Es, A., 18

Van Keilegom, 1., 157
Van Oosten, Z., 165
van Os, B., 126
Vanhems, A., 91
Varatharaj, A., 95
Ventouri, A., 127
Videla-Munoz, L., 167
Vilar, J., 27

Villani, M., 1

Virta, J., 78
Volgusheyv, S., 18
von Rosen, T., 169
Vossmeyer, A., 89
Vu, Q.,7

Wagner, M., 156

Wainwright, M., 52

Wakayama, T., 58

Wang, A., 29

Wang, B., 22, 53, 159

Wang, C., 84, 87, 89, 94, 101,
158, 162, 164

Wang, D., 19

Wang, E,, 24, 30, 36, 111

Wang, G., 62, 115, 120, 123,
135

Wang, H., 29, 30, 36, 71, 166

Wang, J., 7, 55, 59, 61, 95,
134

Wang, L., 57, 120, 121, 135,
152, 159, 165

Wang, M., 128

Wang, N., 20

Wang, Q., 57,91, 110

Wang, R., 59, 125, 165

Wang, S., 8, 11, 24, 85

Wang, T., 34, 71, 95, 107,
145, 159, 160

Wang, W, 15, 16, 50, 86, 138

Wang, X., 14, 21, 51, 76,
160, 162

Wang, Y., 8, 24, 26, 44, 51,
55, 60, 74, 123,
150, 155, 158

Wang, 7., 2, 61, 128, 154

Watanabe, T., 81, 145

Weedage, L., 4

Wei, C., 152

Wei, K., 128



EcoSta 2025

Authors Index

Wei, W., 23, 37
Wei, Y., 62, 125
Weiergraeber, S., 87
Weinberg, M., 143
Weissbach, R., 18
Wen, J., 4

Wen, M., 98

Wen, T., 9

Weng, C., 45

Weng, J., 57
Westling, T., 32
Weyders, P., 154
Widjaja, R., 133
Wilke, R., 18
Wintenberger, O., 34
Winter, L., 84
Wisniowski, A., 45
Witten, D., 23
Wolfer, G., 79
Wolny-Dominiak, A., 87
Won, J., 16

Wong, H., 159
Wong, W., 29
Woods, D., 138
Wu, H., 45

Wu, J., 32, 51

Wu, M., 44

Wu, R, 132

Wu, S., 26, 36

Wu, W, 55, 133
Wu, X, 137

Wu, Y., 22,94, 127, 134, 135
Wynne, G., 41

Xia, E., 132
Xia, Y., 51,99
Xiao, H., 144
Xiao, L., 11
Xiao, Q., 136
Xiao, R., 87
Xiao, Y., 59
Xie, E., 125
Xie, J., 134
Xie, L., 24
Xie, R., 122
Xie, X., 37
Xie, Y., 144
Xin, L., 21

Xiong, R., 165

Xiong, Y., 112

Xu, C., 164

Xu, H,, 2, 29, 136, 138
Xu, M., 122

Xu, Q., 35

Xu, W., 24

Xu, X., 102

Xu, Y., 14, 26, 147
Xue, F.,, 128

Yacoubou Djima, K., 67
Yadav, S., 60
Yadohisa, H., 42
Yam, P., 123
Yamada, L., 16
Yamamoto, M., 70
Yamauchi, Y., 64, 145
Yan, J., 32, 69

Yan, T., 106

Yan, Y., 10
Yanchenko, E., 9, 57
Yang, C., 74, 117
Yang, D., 14, 26
Yang, F,, 18, 43, 60, 157
Yang, H., 26, 39, 103, 152
Yang, J., 36, 98, 120
Yang, L., 113, 162
Yang, M., 73

Yang, P, 13

Yang, S., 149

Yang, T., 36

Yang, Y., 35, 51, 96
Yang, Z., 5

Yano, K., 53

Yano, T., 64

Yao, B., 168

Yao, F., 4, 34, 93

Yao, J., 158

Yao, M., 85

Yata, K., 68, 121, 163
Yau, C., 5, 95

Yee, T., 123

Yen, J., 44

Yen, T., 38

Yen, Y., 89

Yeon, H., 92, 109

Yi, Y., 39

176

Yin, G., 151

Yin, T., 104
Ying, Z., 123
Yoo, J., 30
Yoshida, J., 36
Yoshimoto, M., 79
You, M., 24, 25
You, W., 28

Yu, G, 3

Yu, H., 5

Yu, L., 44

Yu, J., 104

Yu, L., 19, 105
Yu, M., 24, 67
Yu, P, 21

Yu, S., 135

Yu, W, 103

Yu, Y, 11, 103, 160
Yu, Z., 146, 157
Yuan, C., 122
Yuan, G., 95
Yuan, H., 96
Yuan, Y., 54, 128
Yue, H., 88

Yue, Z., 107
Yuk, H., 98
Yuki, S., 42

Zadlo, T., 87

Zdimalova, M., 50

Zelenyuk, V., 83

Zeng, J., 10

Zeng, X., 103

Zhan, R., 72

Zhang, D., 85

Zhang, F., 96

Zhang, G., 61

Zhang, H., 132, 150

Zhang, J., 28, 38, 60, 98, 113,
164, 169

Zhang, K., 42

Zhang, L., 131

Zhang, M., 165

Zhang, Q., 31, 35, 85, 136

Zhang, T., 10, 132

Zhang, W., 37

Zhang, X., 5, 19, 30, 73, 137,
144, 148

Zhang, Y., 9, 15, 19-21, 42,
57, 71, 73, 103,
125, 128

Zhang, Z., 44, 103, 134

Zhao, B., 11

Zhao, L., 52, 59

Zhao, W., 170

Zhao, X., 151

Zhao, Y., 16,75, 105, 113

Zhao, Z.., 15, 103

Zheng, C., 59, 95, 159

Zheng, L., 73

Zheng, M., 26

Zheng, Q., 63

Zheng, W., 121

Zhong, Q., 6

Zhong, W., 99

Zhou, D., 15, 85

Zhou, H., 30

Zhou, J., 59, 103, 128, 166

Zhou, L., 13

Zhou, Q., 55

Zhou, S., 12

Zhou, W., 15,43, 153

Zhou, X, 24

Zhou, Y., 6, 125, 136

Zhu, D., 155

Zhu, H., 7, 28

Zhu, J., 60

Zhu, K., 21

Zhu, L., 107, 139

Zhu, W., 96

Zhu, X., 99, 111

Zhu, Y., 13

Zhu, Z., 21

Zhuang, W., 14

Ziegelmann, F., 160

Zigler, C., 137

Zinilli, A., 167

Zoh,R., 110

Zohner, Y., 118

Zou, J., 118, 148

Zou, Y., 112

Zubizarreta, J., 137

Zwatz, C., 156

© ECOSTA ECONOMETRICS AND STATISTICS. All rights reserved.



EcoSta 2025 Authors Index

© ECOSTA ECONOMETRICS AND STATISTICS. All rights reserved. 177



