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Welcome 

On behalf of the co-chairs, we are pleased to welcome you to the 2025 Joint Meeting 

of the Taipei International Statistical Symposium and the 13th ICSA International 

Conference (Joint2025), held in Taipei, Taiwan, from December 17 to 20, 2025. 

With the theme “The New Frontier: Statistical Science in a Changing World,” 

Joint2025 brings together more than 500 participants from around the world. The 

conference is co-organized by the Institute of Statistical Science, Academia Sinica 

(ISSAS) and the International Chinese Statistical Association (ICSA), in collaboration 

with the Chinese Institute of Probability and Statistics (CIPS), providing an 

international forum for advancing statistical and data sciences in a rapidly evolving 

world. 

The scientific program features four keynote speeches by distinguished scholars and 

the prestigious Pau-Lu Hsu Award Lecture. In addition, the conference includes nearly 

100 invited oral sessions spanning a broad range of topics, as well as one contributed 

poster session highlighting emerging research and encouraging scholarly exchange. 

Joint2025 is held at a particularly meaningful time as Academia Sinica approaches its 

100th anniversary. Your participation adds special significance to this milestone and 

strengthens the impact of the conference. Alongside the academic program, we hope 

the social events and the vibrant setting of Taipei will foster fruitful discussions, new 

collaborations, and lasting professional connections. 

We sincerely thank all speakers, organizers, and participants for their support. We 

warmly welcome you to Joint2025 and wish you a productive and enjoyable conference 

experience in Taipei. 

 

                          Co-Chairs of Joint2025 

                          Dr. Ming-Chung Chang, Academia Sinica 

                          Dr. Xinping Cui, University of California, Riverside 

                          Dr. Ying Zhang, University of Nebraska Medical Center 
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Taipei International Statistical 

Symposium History 

The Taipei International Statistical Symposium hosted by the Institute of Statistical 

Science, Academia Sinica is the largest statistical conference in Taiwan, ROC. It takes 

place about every three to five years. The origin of Taipei International Statistical 

Symposium dates back to 1985, since then a serial of Taipei symposiums was held in 

1990, 1993, 1998, 2002, 2007, and 2011. It is occasionally jointed with different 

international statistical associations, such as the International Chinese Statistical 

Association (ICSA, 2007), Bernoulli Society (2002), and International Association for 

Statistical Computing - Asian Regional Section (IASC-ARS, 2011). In the 2011 

meeting, there were more than 500 participants from all over the world. The Taipei 

International Statistical Symposium has been one of the most prestigious statistical 

conferences in Asian countries. 

 
Past Taipei International Statistical Symposiums 

Organizers and Sponsors of 2025 

Main Organizer 

Institute of Statistical Science, Academia Sinica (ISSAS) 

International Chinese Statistical Association (ICSA) 

The Chinese Institute of Probability and Statistics (CIPS) 

Co-Organizer 

National Science and Technology Council (NSCT) 

Science Promotion and Engagement Center (SPEC) 

  

https://www3.stat.sinica.edu.tw/joint2011/index.asp
https://www3.stat.sinica.edu.tw/joint2011/index.asp
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Institute of Statistical Science Academia Sinica 

 

 

 

The Institute of Statistical Science at Academia Sinica (ISSAS) was founded after the 

14th Convocation of Academicians of Academia Sinica in July 1980, calling for its 

establishment. The Preparatory Office was set up in July 1982, with Dr. Min-Te Chao 

as the Director. The Institute was formally established on August 3, 1987, with Dr. Chao 

serving as the first Director. Since then, the institute has been led by a series of 

distinguished statisticians, with Dr. Hsin-Chou Yang taking the position in July 2023. 

The Institute conducts research across a wide range of areas in statistics and probability, 

including bioinformatics, medical and genetic statistics, brain imaging, time series, 

experimental design, and AI. It encourages both independent and collaborative research 

efforts and is known for its multidisciplinary projects. Currently, the institute has 32 

research fellows, 21 postdoctoral fellows, 48 research assistants, and 21 support staff 

members. Over the past three years, the institute has published 326 articles in SCI 

journals. Its international journal, Statistica Sinica, has gained recognition as a leading 

statistical publication globally. 

 

Director: Dr. Hsin-Chou Yang 

Official Website: https://www.stat.sinica.edu.tw/ 

 

  

https://www.stat.sinica.edu.tw/
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International Chinese Statistical Association (ICSA) 

 

 

 

The International Chinese Statistical Association (ICSA) was established in 1991. The 

core mission of this professional organization is to promote the development and 

application of statistics within the global Chinese community. ICSA was founded to 

create a platform for communication, enabling Chinese statisticians, data analysts, and 

data scientists from different regions worldwide to share experiences, exchange ideas, 

and collaborate on academic research. ICSA actively organizes various academic 

conferences, seminars, and educational training activities aimed at promoting the latest 

developments and technological applications in statistics. Additionally, the association 

publishes professional journals, such as Statistica Sinica, co-published with the Institute 

of Statistical Science at Academia Sinica. These journals provide an important 

academic platform for statisticians to present innovative research. ICSA plays a critical 

role in facilitating knowledge exchange and professional growth in statistics globally, 

particularly within the Chinese academic and professional community. Through its 

activities and publications, ICSA is dedicated to supporting the education and research 

of statistics and fostering the professional development and collaboration of Chinese 

statisticians worldwide. 

 

President: Dr. Hongyu Zhao 

Official Website: https://www.icsa.org/ 

 

  

https://www.icsa.org/
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Committees and Chairs 

Co-Chairs: 
 Ming-Chung Chang Academia Sinica, Taiwan, ROC 

 Xinping Cui University of California, Riverside, USA 

 Ying Zhang University of Nebraska Medical Center, USA 

 

Scientific Program Committee (ISSAS): 
 Chun-Shu Chen National Central University, Taiwan, ROC 

 Takeshi Emura Hiroshima University, Japan 

 Hsin-Cheng Huang Academia Sinica, Taiwan, ROC 

 Su-Yun Huang Academia Sinica, Taiwan, ROC 

 Yen-Tsung Huang Academia Sinica, Taiwan, ROC 

 Ying Hung Rutgers University, USA 

 Ching-Kang Ing National Tsing Hua University, Taiwan, ROC 

 Mei-Ling Ting Lee University of Maryland, USA 

 Fan Li Duke University, USA 

 C. Jason Liang  National Institute of Allergy and Infectious Diseases, USA 

 Feng-Chang Lin University of North Carolina at Chapel Hill, USA 

 Henry Horng-Shing Lu National Yang Ming Chiao Tung University, Taiwan, ROC 

 George Michailidis University of California, Los Angeles, USA 

 Shuhei Ota  Kanagawa University, Japan 

 Xiaotong T. Shen University of Minnesota, USA 

 John Stufken George Mason University, USA 

 Guei-Feng Tsai Center for Drug Evaluation, Taiwan, ROC 

 Hua Tang  Stanford University, USA 

 Naitee Ting  Boehringer Ingelheim, USA 

 I-Ping Tu Academia Sinica, Taiwan, ROC 

 Huixia Judy Wang Rice University, USA 

 Jane-Ling Wang University of California, Davis, USA 

 Hongquan Xu University of California, Los Angeles, USA 

 Hsin-Chou Yang Academia Sinica, Taiwan, ROC 

 Hao Zhang Michigan State University, USA 

 Nancy R. Zhang University of Pennsylvania, USA 

 Tingting Zhang University of Pittsburgh, USA 

 

Scientific Program Committee (ICSA): 
 Nicolas Brunel  ENSIIE & University Paris-Saclay, France 

 Hongyuan Cao Florida State University, USA 

 Xinping Cui University of California, Riverside, USA 

 Xiaowu Dai  University of California, Los Angeles, USA 

 Ying Ding  University of Pittsburgh, USA 

 Yingying Fan University of Southern California, USA 

 Jesús López Fidalgo  University of Navarra, Spain 

 Haoda Fu Amgen, USA 

 Andrew Holbrook University of California, Los Angeles, USA 

 Haiyan Huang University of California, Berkeley, USA 

 Jian Huang The Hong Kong Polytechnic University, Hong Kong 

 Yi Li  University of Michigan, USA 

 Lei Liu  Washington University in St. Louis, USA 

 Ying Lu Stanford University, USA 

 Shuangge Ma Yale University, USA 

https://sites.google.com/view/mcchang
https://profiles.ucr.edu/app/home/profile/xpcui
https://www.unmc.edu/publichealth/departments/biostatistics/facultyandstaff/ying-zhang.html
https://sites.google.com/view/cschen-ncu/
https://sites.google.com/view/statistician-takeshi
https://www.stat.sinica.edu.tw/eng/index.php?act=researcher_manager&code=view&member=10
https://www.stat.sinica.edu.tw/eng/index.php?act=researcher_manager&code=view&member=12
https://www.stat.sinica.edu.tw/eng/index.php?act=researcher_manager&code=view&member=13
https://statistics.rutgers.edu/people-pages/faculty/people/397-ying-hung
https://mx.nthu.edu.tw/~cking/
https://sph.umd.edu/people/mei-ling-ting-lee
https://www2.stat.duke.edu/~fl35/
https://www.niaid.nih.gov/about/brb-staff-liang
https://sph.unc.edu/adv_profile/feng-chang-lin-phd/
https://stat.nycu.edu.tw/en/members/teacher/Henry-Horng-Shing-Lu-58192428
https://statistics.ucla.edu/index.php/people1/all-faculty/7809-2/?smid=8876
https://kenkyu.kanagawa-u.ac.jp/kuhp/KgApp?kyoinId=ymmygkydggy&Language=2
https://cse.umn.edu/datascience/xiaotong-t-shen
https://www.gmu.edu/profiles/jstufken
https://www.cde.org.tw/cdeen/
https://med.stanford.edu/profiles/hua-tang
https://nestat.org/about/bio/naitee-bio/
https://www.stat.sinica.edu.tw/eng/index.php?act=researcher_manager&code=view&member=27
https://statistics.columbian.gwu.edu/huixia-wang
https://www.stat.ucdavis.edu/~wang/
https://statistics.ucla.edu/index.php/people1/all-faculty/7809-2/?smid=8823
https://www.stat.sinica.edu.tw/eng/index.php?act=researcher_manager&code=view&member=28
https://directory.natsci.msu.edu/Directory/Profiles/Person/104733?org=2&group=152
https://statistics.wharton.upenn.edu/profile/nzh/
https://www.stat.pitt.edu/people/tingting-zhang
https://www.ensiie.fr/en/governance
https://hongyuan-cao.github.io/
https://www.xiaowudai.org/
https://www.publichealth.pitt.edu/directory/ying-ding
https://www.marshall.usc.edu/personnel/yingying-fan
https://lopezfidalgosite.wordpress.com/
https://www.linkedin.com/in/haoda-fu-17a5256
https://ph.ucla.edu/about/faculty-staff-directory/andrew-holbrook
https://statistics.berkeley.edu/people/haiyan-huang
https://www.polyu.edu.hk/ama/people/academic-staff/prof-huang-jian/
https://sph.umich.edu/faculty-profiles/li-yi.html
https://publichealth.wustl.edu/people/lei-liu/
https://med.stanford.edu/profiles/ying-lu
https://ysph.yale.edu/profile/shuangge-ma/
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Shujie Ma University of California, Riverside, USA 

Peihua Qiu University of Florida, USA 

Peter Song University of Michigan, USA 

Tony Sun University of Missouri, USA 

Yuanjia Wang Columbia University, USA 

Weng Kee Wong University of California, Los Angeles, USA 

Jingyuan Yang AbbVie, USA 

Emma Zhang Emory University, USA 

Xingqiu Zhao The Hong Kong Polytechnic University, Hong Kong 

Yichun Zhao Georgia State University, USA 

Cheng Zheng University of Nebraska Medical Center, USA 

Local Organizing Committee: 
Ming-Chung Chang Co-Chair, Academia Sinica, Taiwan, ROC 

Yi-Ju Lee Co-Chair, Academia Sinica, Taiwan, ROC 

Hsin-Wen Chang Academia Sinica, Taiwan, ROC 

Hsuan-Yu Chen Academia Sinica, Taiwan, ROC 

Ting-Li Chen Academia Sinica, Taiwan, ROC 

Chien-Ming Chi Academia Sinica, Taiwan, ROC 

Hsueh-Han Huang Academia Sinica, Taiwan, ROC 

Ming-Yueh Huang Academia Sinica, Taiwan, ROC 

Junho Yang Academia Sinica, Taiwan, ROC 

Chen-Hsiang Yeang Academia Sinica, Taiwan, ROC 

Tso-Jung Yen Academia Sinica, Taiwan, ROC 

https://profiles.ucr.edu/app/home/profile/shujiema
https://phhp.ufl.edu/profile/qiu-peihua/
https://sph.umich.edu/faculty-profiles/song-peter.html
https://stat.missouri.edu/people/sun
https://www.publichealth.columbia.edu/profile/yuanjia-wang-phd
https://ph.ucla.edu/about/faculty-staff-directory/weng-kee-wong
https://www.linkedin.com/in/jingyuan-yang-78943311/
https://goizueta.emory.edu/faculty/profiles/emma-zhang
https://www.polyu.edu.hk/ama/people/academic-staff/prof-zhao-xingqiu/
https://cas.gsu.edu/profile/yichuan-zhao/
https://www.unmc.edu/publichealth/departments/biostatistics/facultyandstaff/cheng-zheng.html
https://sites.google.com/view/mcchang
https://www.stat.sinica.edu.tw/eng/index.php?act=researcher_manager&code=view&member=73
https://www.stat.sinica.edu.tw/eng/index.php?act=researcher_manager&code=view&member=2
https://staff.stat.sinica.edu.tw/hychen/
https://www.stat.sinica.edu.tw/eng/index.php?act=researcher_manager&code=view&member=73
https://www.stat.sinica.edu.tw/eng/index.php?act=researcher_manager&code=view&member=261
https://www.stat.sinica.edu.tw/eng/index.php?act=researcher_manager&code=view&member=301
https://mingyuehhuang.weebly.com/
https://sites.google.com/view/junhoyang
https://staff.stat.sinica.edu.tw/chyeang/
https://sites.stat.sinica.edu.tw/tjyen/
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General Information 

Conference Venue 
The conference will be held at the Building of Humanities and Social Sciences (HSSB) 

and the Activities Center (AC) in Academia Sinica. 

Registration and Information Desk 
⚫ The registration desk and program/badge collection are located on the 3rd floor of

the Humanities and Social Sciences Building (HSSB).

⚫ Information desks are located on the 2nd floor of the AC.

Wifi Access 
Academia Sinica provides the "eduroam" and "AS_Guest" wireless networks in public 

areas. To connect, you can either select eduroam directly, or select AS_Guest and open 

your browser to accept the terms of use and complete email verification. Wi-Fi is also 

available in conference rooms. Please refer to in-room information for details. 

Note: Using the wireless network indicates acceptance of the Guest Wireless Network 

Service Policy. 

Conference Group Photo 
The conference group photo will be taken at the Humanities and Social Sciences 

Building at 09:00 on December 17. 

Official Website: https://www3.stat.sinica.edu.tw/joint2025/ 

https://www3.stat.sinica.edu.tw/joint2025/
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Notice to Participants 

⚫ We DO NOT tolerate any sexual harassment or discriminatory practices.

⚫ Smoking is PROHIBITED, except in the designated smoking areas.

⚫ All mobile phones and electronic devices should be switched to silent mode or

turned off before attending any sessions or meetings.

⚫ Should an emergency or issue arise with any equipment, please contact a

Conference Assistant promptly.

⚫ As part of our commitment to sustainability, we encourage all attendees to bring

their own utensils and reusable cups. Your support for this eco-friendly initiative

is highly appreciated.
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Campus Map 



https://maps.app.goo.gl/epNeaakWYn2vqKQS9
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Floor Plans 

Humanities and Social Sciences Building (HSSB) 

https://maps.app.goo.gl/G8dADnZzJnKsYi4n7  

https://maps.app.goo.gl/G8dADnZzJnKsYi4n7
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Activity Center (AC) 

https://maps.app.goo.gl/xWKku4u2A6kd4rCD8 

https://maps.app.goo.gl/xWKku4u2A6kd4rCD8






file:///C:/Users/user/Downloads/hrng.service@ng.hotelroyal.com.tw
https://www.hotelroyal.com.tw/en-us/nangang
https://www.google.com/maps/place/The+Place+Taipei/@25.0598092,121.61222,17z/data=!4m10!3m9!1s0x3442ad02d1d944fd:0xf87767b616d666ef!5m3!1s2025-11-23!4m1!1i2!8m2!3d25.0598044!4d121.6147949!16s%2Fg%2F11fct81r35?entry=ttu&g_ep=EgoyMDI1MTAyNy4wIKXMDSoASAFQAw%3D%3D
mailto:forward@gmail.com
https://fwhotelng.tw/
https://www.google.com/maps/place/Taipei+Forward+Hotel+Nangang+Branch/@25.0592928,121.6115061,17z/data=!4m10!3m9!1s0x3442aca7a82ad573:0x235a8da802070386!5m3!1s2025-11-23!4m1!1i2!8m2!3d25.059288!4d121.614081!16s%2Fg%2F1td1yz1t?entry=ttu&g_ep=EgoyMDI1MTAyNy4wIKXMDSoASAFQAw%3D%3D
file:///C:/Users/user/Downloads/nangang@gwh.global
https://nangang.greenworldhotels.com/
https://www.google.com/maps/place/Green+World+NanGang/@25.0523283,121.6089456,17z/data=!4m10!3m9!1s0x3442ab5bfdfa2575:0x5743df082d8627cf!5m3!1s2025-11-23!4m1!1i2!8m2!3d25.0523235!4d121.6115205!16s%2Fg%2F11c54n33vl?entry=ttu&g_ep=EgoyMDI1MTAyNy4wIKXMDSoASAFQAw%3D%3D
file:///C:/Users/user/Downloads/service@courtyardtaipei.com
https://www.courtyardtaipei.com.tw/zh-TW/
https://www.google.com/maps/place/Courtyard+by+Marriott+Taipei/@25.0532,121.6000322,15.25z/data=!3m1!5s0x3442ab5de92b878f:0x1c0d71e2147ecb20!4m17!1m5!2m4!1sCourtyard+by+Marriott+Taipei!5m2!5m1!1s2025-11-23!3m10!1s0x3442ab5dead348a9:0xbbd29a7bc6eab599!5m3!1s2025-11-23!4m1!1i2!8m2!3d25.0529044!4d121.6064084!15sChxDb3VydHlhcmQgYnkgTWFycmlvdHQgVGFpcGVpIgOIAQFaHiIcY291cnR5YXJkIGJ5IG1hcnJpb3R0IHRhaXBlaZIBBWhvdGVsqgFPCgkvbS8wZnM3cm0QATIeEAEiGo_Hm8kbFP6FMxytD14ib3EyXP1KO3xf1YkCMiAQAiIcY291cnR5YXJkIGJ5IG1hcnJpb3R0IHRhaXBlaeABAA!16s%2Fg%2F11bxc7jt3h?entry=ttu&g_ep=EgoyMDI1MTAyNy4wIKXMDSoASAFQAw%3D%3D




https://www.google.com/maps/place/%E6%9D%BE%E5%B1%B1%E6%96%87%E5%89%B5%E5%9C%92%E5%8D%80/@25.0434445,121.5627218,18.5z/data=!3m1!5s0x3442abbf5a40857f:0xd65d84e9e47fae2c!4m6!3m5!1s0x3442abbf23ce4b3b:0xc82b0f87ff7df9dc!8m2!3d25.0438366!4d121.5606383!16s%2Fm%2F0wy6b4b!5m1!1e1?entry=tts&g_ep=EgoyMDI1MTAyMi4wIPu8ASoASAFQAw%3D%3D&skid=2f311907-4f34-4ce0-b6d4-d87bef42e43c
https://www.google.com/maps/place/%E9%A5%92%E6%B2%B3%E8%A1%97+%E8%A7%80%E5%85%89%E5%A4%9C%E5%B8%82/@25.0508854,121.5774891,17z/data=!3m1!4b1!4m6!3m5!1s0x3442ab9c0db4a583:0x3da21183815df6f6!8m2!3d25.0508854!4d121.5774891!16s%2Fm%2F03c71n_!5m1!1e1?entry=tts&g_ep=EgoyMDI1MTAyMi4wIPu8ASoASAFQAw%3D%3D&skid=98843ef3-8309-401d-b80d-25f588888592


https://maps.app.goo.gl/9F9j9KydAYdHvXcv7
https://maps.app.goo.gl/5XmcRzfwwzz57dsu5




https://maps.app.goo.gl/qK1SrSrPRb2jwMy1A
https://maps.app.goo.gl/xWKku4u2A6kd4rCD8
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Dec. 19 (Friday) Click here to access Speakers and Abstracts

08:00 – 09:00 Registration (HSSB) 

09:00 – 10:00 

ICSA Pao-Lu Hsu Award (S1) 

Chair: Ying Zhang 

Awardee/Speaker: Hui Zou 

10:00 – 10:20 Coffee Break 

Location S1 S2 S3 S4 S5 A1 A2 A3 A4 A5 

Organizer 
Huixia Judy 

Wang 
Yingying Fan Xiaowu Dai Cheng Zheng Shujie Ma 

Lei Liu 

Ying Ding 
Xiaotong Shen 

Guei-Feng (Cindy) 

Tsai 

Jane-Ling 

Wang 
Yuanjia Wang 

10:20 – 12:00 

19a1 

Statistica 

Sinica 

Special 

Invited 

Papers 

19a2 

Frontiers in 

Statistical 

Inference: 

Dependence 

and Data 

Privacy 

19a3 

Advances in 

Causality, 

Reinforcement 

Learning, and 

Business Analytics 

19a4 

Advanced 

Methods for 

Novel Biomedical 

Data Types 

19a5 

Recent 

Advancements 

in Network 

and Correlated 

Data Analysis 

19a6 

Deep 

Learning and 

Artificial 

Intelligence 

19a7 

Recent 

Developments 

on 

Biostatistics 

and Ai 

19a8 

Recent Advances in 

Clinical Trials 

19a9 

Recent 

Advance in 

Statistics and 

AI 

19a10 

Modern Bayesian 

and Machine 

Learning Methods 

for Precision 

Medicine and Digital 

Health 

12:00 – 12:50 Lunch Break (HSSB + AC) 

Organizer 
Jane-Ling 

Wang 

Juergen 

Symanzik 
Yichuan Zhao Nicolas Brunel 

Xiulin Xie 

Peihua Qiu 

Hongyuan 

Cao 

Chun-Shu 

Chen/ 

Feng-Chang 

Lin 

Tingting Zhang Peng Ding Ying Lu 

12:50 – 14:30 

19b1 

What is 

Obscure 

about 

Random 

Objects? 

19b2 

Data 

Visualization 

19b3 

Recent Advances in 

Nonparametric 

Methods and Their 

Applications 

19b4 

Extending 

Canonical 

Conformal 

Predictions to 

Meet the 

Practitioners’ 

Needs 

19b5 

Recent 

Research in 

Statistical 

Process 

Control, Part 

II 

19b6 

Recent 

Developments 

in AI 

19b7 

Recent 

Development 

of Statistical 

Methods in 

Case-Cohort 

Study Design 

and 

Dependent 

Sampling 

19b8 

Recent Research 

Developments in 

Neuroimaging Data 

Analysis 

19b9 

Causal 

Inference: 

Episode I 

19b10 

Recent 

Developments in 

Survival Analysis 

and Clinical Trial 

Methodology 

14:30 – Tour (see Local Tour) 

https://www3.stat.sinica.edu.tw/joint2025/access.html#Tour
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Dec. 20 (Saturday)                                                                                                               Click here to access Speakers and Abstracts 

08:00 – 8:40 Registration (HSSB) 

Location S1 S2 S3 S4 S5 A1 A2 A3 A4 A5 

Organizer 
Hua Tang 

Nancy R. Zhang 
John Stufken 

Yen-Tsung 

Huang 
Fangrong Yan 

Emma Jingfei 

Zhang 
Jin-Ting Zhang Naitee Ting 

Shuangge Ma 

Hao Mei 
Yuchao Jiang Yuxin Chen 

08:40 – 10:20 

20a1 

Machine 

Learning / AI 

20a2 

Recent 

Advancements in 

Design of 

Experiments 

20a3 

Causal 

Inference 

20a4 

Bayesian 

Adaptive Designs 

for Oncology 

Dose 

Optimization 

20a5 

Recent Advances 

in Network and 

Tensor Data 

Analysis 

20a6 

Advances in 

Statistical 

Modelling and 

Inference for High-

dimensional and 

Functional Data 

20a7 

Recent 

Advances in 

Clinical Trials 

20a8 

New Advances 

in Biostatistics 

and 

Bioinformatics 

20a9 

Innovations in 

Statistical 

Methodology for 

Complex Data: Spatial 

Omics, Stochastic 

Optimization, Network 

Integration, and 

Microscopy Image 

Analysis 

20a10 

Statistical and 

Algorithmic 

Foundations of 

Diffusion 

Models 

10:20 – 10:40 Coffee Break 

Organizer Ting-Li Chen John Stufken 
George 

Michailidis 
 Xingqiu Zhao Jian Huang I-Ping Tu 

Guei-Feng 

(Cindy) Tsai 
  

10:40 – 12:20 

20b1 

Modern 

Functional Data 

Methods with 

Applications to 

Environmental 

Studies 

20b2 

Subsampling 

20b3 

Recent 

Advances in 

Time Series 

Analysis 

20b4 

 

20b5 

Recent 

Developments in 

Survival 

Analysis and 

Deep Learning 

20b6 

Recent 

Advancements in 

Deep Learning and 

Graphical Models, 

and Model 

Selection 

20b7 

Applied 

Probability 

20b8 

Regulatory 

Advances in 

Clinical Trials 

20b9 

 

20b10 

 

12:20 – 13:20 Lunch Break (HSSB+AC) 
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Location S1 S2 S3 S4 S5 A1 A2 A3 A4 A5 

Organizer Jane-Ling Wang Su-Yun Huang 
Henghsiu Tsai 

Mike K.P. So 
Jian Huang Haoda Fu Xiaowu Dai 

Haiyan Huang 

/ Yuguo Chen 
Zeny Feng Maiying Kong 

Nancy R. 

Zhang 

Fan Li 

13:20 – 15:00 

20c1 

New Fronts on 

Machine 

Learning 

20c2 

Modern Advances 

in Learning, 

Robust Modeling, 

and Structure for 

High-Dimensional 

Data 

20c3 

Advances in 

Financial 

Econometrics 

and Network 

Modeling 

20c4 

Recent Advances 

in Data Science 

20c5 

Lead Science 

and Clinical 

Research – 

Career Panel 

Discussion 

20c6 

Flexible Inference: 

Nonparametrics, 

Causality, and 

Large Language 

Models 

20c7 

Recent 

Advances in 

Network Data 

Analysis 

20c8 

Complex Data 

Analysis in 

Environmental 

and Health 

Studies 

20c9 

Statistical Analyses 

Methods for 

Integrating Multi-

Omics Data with 

Application to 

Personalized 

Medication 

20c10 

Causal 

Inference for 

Complex 

Designs 

15:00 – 15:20 Coffee Break 

Organizer Jane-Ling Wang Masato Abe Peter Song 

Biao Cai 

Emma Jingfei 

Zhang 

Yi Li Boris Choy Xiaofeng Zhu Yuanjia Wang 

15:20 – 17:00 

20d1 

Causal 

Inference: 

Episode II 

20d2 

Frontiers in 

Knowledge 

Creation and 

Discovery 

20d3 

Advances in 

Stratified and 

Error-Prone 

Data Analysis 

20d4 20d5 

Recent Advances 

in Statistical 

Learning for 

Complex Data 

Structures 

20d6 

New Advances in 

Machine Learning 

and AI 

20d7 

Innovations in 

Machine 

Learning for 

Financial Data 

Analysis 

20d8 

Understanding 

the Biological 

Heterogeneity 

of Complex 

Traits through 

Omics Data 

20d9 

Innovations in Survival 

Analysis and Clinical 

Trials for Biomedical 

Research 

20d10 
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Daily Schedule 

December 17 (Wednesday): 

Keynote Speech (I) [09:50 – 10:50]: 

 Location: S1 

 Title: Evaluating the Effectiveness of COVID-19 Vaccines Over Time 

 Speaker: Danyu Lin (University of North Carolina at Chapel Hill, USA) 

 Chair: Hongyu Zhao (Yale University, USA) 

 

Keynote Speech (II) [11:10 – 12:10]: 

 Location: S1 

 Title: Factor Informed Double Deep Learning for Average Treatment Effect 

Estimation 

 Speaker: Jianqing Fan (Princeton University, USA) 

 Chair: Ming-Chung Chang (Academia Sinica, Taiwan, ROC) 

 

Parallel Sessions [Dec. 17, 13:10 – 14:50]: 

17a1 - Complex Analysis for Emerging Data 

Location: S1 To Abstracts 

Organizer: Jane-Ling Wang (University of California, Davis, USA) 

Chair: Jane-Ling Wang (University of California, Davis, USA) 

13:10-13:35 
Synthetic Data–Powered Statistical Inference with Generative AI 

Xihong Lin (Harvard University, USA) 

13:45-14:10 
Additive Frechet Regression for Random Objects 

Byeong U. Park (Seoul National University, South Korea) 

14:20-14:45 

Goodness-of-Fit and the Best Approximation: An Adversarial 

Approach 

Qiwei Yao (London School of Economics, United Kingdom) 
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17a5 - Spatial Statistics 

Location: S5 To Abstracts 

Organizer: Zhengyuan Zhu (Iowa State University, USA) 

Chair: Junho Yang (Academia Sinica, Taiwan, ROC) 

13:10-13:35 

Asymmetric Space–Time Covariance Functions via Hierarchical 

Mixtures 

Pulong Ma (Iowa State University, USA) 

13:45-14:10 

Graphical Modeling of Multivariate Inhomogeneous Spatial Point 

Processes 

Junho Yang (Academia Sinica, Taiwan, ROC) 

14:20-14:45 

Fast Variable Selection in Semiparametric Spatial Zero-inflated 

Models: Application to Extreme Climate Events 

Chun-Shu Chen (National Central University, Taiwan, ROC) 

17a6 - Big Data and AI 

Location: A1 To Abstracts 

Organizer: Mei-Ling Ting Lee (University of Maryland, USA) 

Chair: George Tseng (University of Pittsburgh, USA) 

13:10-13:35 

Leveraging AI Techniques to Study the Risk of Accelerated Brain 

Aging and Dementia Using Large-Scale Biobank Data 

Tianzhou (Charles) Ma (University of Maryland, USA) 

13:45-14:10 

On MCMC Mixing for Predictive Inference under Unidentified 

Transformation Models 

Catherine Chunling Liu (The Hong Kong Polytechnic 

University, Hong Kong) 

14:20-14:45 
Microbiome Data Integration via Shared Dictionary Learning 

Shulei Wang (University of Illinois Urbana-Champaign, USA) 

Parallel Sessions [Dec. 17, 13:10 – 14:50] 
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Parallel Sessions [Dec. 17, 15:10 – 16:50]: 

17b1 - Memorial Session for Prof. Shaw-Hwa Lo 

Location: S1 

Organizer: Henry Horng-Shing Lu (Kaohsiung Medical University / 

         National Yang Ming Chiao Tung University, Taiwan, ROC) 

Chair: Ray-Bing Chen (National Tsing Hua University, Taiwan, ROC) 

1 Jane-Ling Wang (University of California, Davis, USA) 

2 
Mong-Na Lo Huang (National Sun Yat-Sen University, Taiwan, 

ROC) 

3 Xiao-Li Meng (Harvard University, USA) 

4 Xihong Lin (Harvard University, USA) 

5 Zhezhen Jin (Columbia University, USA) 

6 
Kani Chen (The Hong Kong University of Science and 

Technology, Hong Kong) 

7 

Henry Horng-Shing Lu (Kaohsiung Medical University / 

         National Yang Ming Chiao Tung University, Taiwan, 

ROC) 

 

 

17b2 - Statistics and AI in Omics 

Location: S2 To Abstracts 

Organizer: Hsin-Chou Yang (Academia Sinica, Taiwan, ROC) 

Chair: Hsin-Chou Yang (Academia Sinica, Taiwan, ROC) 

15:10-15:35 

Bayesian Rhythmic Model for Jointly Detecting Circadian 

Biomarkers and Predicting Molecular Circadian Time in Human 

Post-Mortem Brain Transcriptome 

George Tseng (University of Pittsburgh, USA) 

15:45-16:10 

Adjusting Transcript Leakage in Spatial Transcriptomic Data 

Yingying Wei (The Chinese University of Hong Kong, Hong 

Kong) 

16:20-16:45 
Computational Intelligence from Omics to Medicine 

Ka-Chun Wong (City University of Hong Kong, Hong Kong) 
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17b5 - Recent Advances in Lifetime Data Analysis 

Location: S5 To Abstracts 

Organizer: Mei-Ling Ting Lee (University of Maryland, USA) 

Chair: Gang Li (University of California, Los Angeles, USA) 

15:10-15:30 

Efficient Estimation for Recurrent Events under Informative 

Censoring Using Generalized Method of Moments 

Yu-Jen Cheng (National Tsing Hua University, Taiwan, ROC) 

15:35-15:55 

A Doubly Robust Instrumental Variable Approach for Estimating 

Average Treatment Effects in Time-to-Event Data with Unmeasured 

Confounding 

Chung-Chou Ho Chang (University of Pittsburgh, USA) 

16:00-16:20 

A Quantile Cure Model with Partially Functional Covariate Effects 

Chyong-Mei Chen (National Yang Ming Chiao Tung University, 

Taiwan, ROC) 

16:25-16:45 

Semiparametric Analysis of Multivariate Panel Count Data with 

Informative Observation Processes 

Xin He (University of Maryland, College Park, USA) 

 

17b6 - Recent Research in Statistical Process Control, Part I 

Location: A1 To Abstracts 

Organizer: Peihua Qiu (University of Florida, USA) 

Chair: Peihua Qiu (University of Florida, USA) 

15:10-15:30 

Using Interpoint Distances to Develop a New Multivariate Control 

Chart Based on Change-Point Detection 

Claudio Borroni (University of Milano – Bicocca, Italy) 

Manuela Cazzaro (University of Milano – Bicocca, Italy) 

15:35-15:55 

Some Change-Point Design-Based Distribution-free Approaches 

for Monitoring High-Dimensional Data 

Amitava Mukherjee (XLRI - Xavier School of Management, 

India) 

16:00-16:20 

Large-Scale Decentralized Fault Diagnosis for Multi-Group Data 

with Auxiliary Information via Distributed Multiple Testing 

Zhihan Zhang (East China Normal University, China) 

16:25-16:45 
Control Chart for High-Dimensional Dynamic Process Monitoring 

Peihua Qiu (University of Florida, USA) 

  

Parallel Sessions [Dec. 17, 15:10 – 16:50] 
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17b9 - Advanced Methods for Causal Inference 

Location: A4 To Abstracts 

Organizer: Cheng Zheng (University of Nebraska Medical Center, USA) 

Chair: Hsueh-Han Huang (Academia Sinica, Taiwan, ROC) 

15:10-15:35 

A Simple Nonparametric Least-Squares-Based Causal Inference 

for Heterogeneous Treatment Effects 

Ying Zhang (University of Nebraska Medical Center, USA) 

15:45-16:10 

Using Negative Controls to Adjust for Unmeasured Confounding in 

Continuous Exposure Settings 

Jie Kate Hu (The Ohio State University, USA) 

16:20-16:45 

Causal Mediation Analysis for Survival Outcome and Recurrent 

Event Mediators with Time-Varying Confounding 

Cheng Zheng (University of Nebraska Medical Center, USA) 

 

 

17b10 - Recent Advances in Bayesian Methods 

Location: A5 To Abstracts 

Organizer: (Tony) Jianguo Sun (University of Missouri, USA)  

Guanyu Hu (Michigan State University, USA) 

Chair: Guanyu Hu (Michigan State University, USA) 

15:10-15:30 
Bayesian Causal Discovery with Cycles and Latent Confounders 

Yanxun Xu (Johns Hopkins University, USA) 

15:35-15:55 

Bayesian Automated Learning of Sparsity in Risk Prediction with 

Application to Whole-brain Functional Connectivity Analysis 

Xia Wang (University of Cincinnati, USA) 

16:00-16:20 

Bayesian design and analysis methods for decentralized clinical 

trials 

Ruitao Lin (The University of Texas M.D. Anderson Cancer 

Center, USA) 

16:25-16:45 

Bayesian Dose-Response Meta-Analysis for Predictive Biomarkers 

using Aggregate and Individual Participant Data with Data 

Augmentation for Precision Medicine 

J. Jack Lee (The University of Texas M.D. Anderson Cancer 

Center, USA) 

 

  

Parallel Sessions [Dec. 17, 15:10 – 16:50] 
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Synthetic Data–Powered Statistical Inference with Generative AI 

 

Xihong Lin 

Department of Biostatistics and Department of Statistics, Harvard University 

 

 

ABSTRACT 

 

Scalable and robust statistical methods empowered by generative AI offer unprecedent 

potentials for trustworthy science as they empower statistical analysis, quantify uncertainty, 

enhance interpretability, and accelerate scientific discovery. In this talk, I will discuss robust 

and powerful statistical inference by leveraging synthetic data generated by generative AI 

models, such as diffusion models and transformer, while ensuring valid statistical inference 

even when generative AI models are misspecified. I will illustrate key points using the analysis 

of large scale biobanks, such as the analysis of the UK biobank whole genome and electronic 

health records, and demonstrate the power of scientific discovery by integrating statistics and 

generative AI using synthetic data. 

 

Keywords: Generative AI; Synthetic data; Power; Statistical genetics; Biobanks 
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Assessing Spatial Spillover Effects in Mediation Analysis with Areal 

Data 

 

Ritoban Kundu1, Peter X Song2,* 

Department of Biostatistics, University of Michigan 

 

 

ABSTRACT 

 

We consider a spatial mediation analysis that enables us to systematically capture the influence 

of neighboring regions on exposure-outcome relationships with areal data. We introduce a new 

framework of Linear Random Effects Spatial Structural Equation Model (LRES-SEM) that 

helps untangle the pathways under a directed acyclic graph (DAG) involving spatially 

distributed exposure, mediator and outcome. This new methodology allows to assess spatial 

spillover effects between spatially linked neighbors, extending the classical mediation analysis 

under the assumption of independent sampling units. Applying the LRES-SEM to analyze the 

county-level COVID-19 data across the U.S., we explore how political affiliation impacts 

mortality rates, both directly and through its influence mediated by vaccination hesitancy. Our 

results demonstrate the importance of accounting for the spatial connectivity, providing data 

evidence how political and social determinants may collectively impact health outcomes during 

a public health crisis like the COVID-19 pandemic. 

 

Keywords: Causal pathway; Political ideology; Structural equation model; Vaccination 

hesitancy 
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Orthogonalized Moment Aberration for Multi-Stratum Factorial 

Designs 

 

Ming-Chung Chang 

Institute of Statistical Science, Academia Sinica 

 

 

ABSTRACT 

 

Multi-stratum factorial designs, such as block designs and row–column designs, are widely 

used for screening treatment factors in experiments involving complex structures of 

experimental units due to multiple sources of error. In this study, we propose a unified model-

free approach, termed orthogonalized moment aberration, to compare the similarities between 

level combinations of treatment factors assigned to heterogeneous experimental units. The 

proposed approach, which uses kernel functions to evaluate the rows of design matrices rather 

than the columns, can assess a wide variety of mixed-level regular/nonregular factorial designs 

with an extensive class of heterogeneous experimental unit structures called partially-relaxed 

orthogonal block structures. This approach is flexible in that it can be adapted to various 

scenarios by choosing different kernel functions, with certain choices yielding well-known 

minimum aberration criteria proposed in the literature. Although model-free, the proposed 

method is justified by using linear mixed- effect models and Gaussian process models. 

Theoretical results and numerical examples presented in this article collectively demonstrate 

that the proposed approach can generate multi-stratum factorial designs with high D-

efficiencies within a Bayesian framework. 

 

Keywords: Block design; Minimum aberration; Minimum moment aberration; Orthogonal 

array; Split-plot design 
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Asymmetric Space–Time Covariance Functions via Hierarchical 

Mixtures 

 

Pulong Ma 

Department of Statistics, Iowa State University 

 

 

ABSTRACT 

 

This work is focused on constructing stationary space-time covariance functions through a 

hierarchical mixture approach that can serve as building blocks for capturing complex 

dependency structures.  This hierarchical mixture approach provides a unified modelling 

framework that not only constructs a new class of asymmetric space-time covariance functions 

with closed-form expression, but also provides corresponding space-time process 

representations, which further unify constructions for many existing space-time covariance 

models. This hierarchical mixture framework decomposes the complexity of model 

specification at different levels of hierarchy, for which parsimonious covariance models can be 

specified with simple mixing measures to yield flexible properties and closed-form derivation. 

A characterization theorem is also provided for the hierarchical mixture approach on how the 

mixing measures determines the statistical properties of space-time covariance functions. A 

general class of asymmetric space-time covariance functions is also given that can allow 

arbitrary and possibly different degrees of smoothness in space and in time and flexible long-

range dependence. Several of the new models are illustrated with simulation studies and a real 

dataset. 

 

Keywords: Asymmetry; Hierarchical mixture; Smoothness; Long-range dependence; Space-

time process 
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Leveraging AI techniques to Study the Risk of Accelerated Brain 

Aging and Dementia Using Large-Scale Biobank Data 

 

Tianzhou Ma1, Menglu Liang1, Zhenyao Ye2, Neng Wang1, Li Feng1, Shuo Chen2 

1University of Maryland College Park 

2University of Maryland School of Medicine 

 

ABSTRACT 

 

As we age, brain structure and function decline - reflected in reduced volume, cortical thinning, 

white-matter deterioration and altered functional connectivity - leading to cognitive decline and 

elevated dementia risk. However, there is significant individual variation in how fast the brain 

ages and the timing of when these changes emerge and progress into age-related diseases. Large 

biobank data like UK Biobank (UKB) have made vast amounts of individual genetic, imaging, 

electronic health record and lifestyle/health risk data accessible and created an unprecedented 

opportunity for brain aging and dementia research. We applied machine learning method to 

predict white matter brain age from regional diffusion tensor imaging data in UKB and calculate 

Brain Age Gap (BAG), which serves as a promising biomarker for early dementia detection. 

We then conducted a number of Mendelian Randomization studies to identify the nongenetic 

risk factors (including smoking, blood pressure, allostatic load and other lifestyle factors) of 

accelerated brain aging. Considering the complex polygenic nature of brain aging, we 

developed a novel pathway-guided multivariate transcriptome-wide association studies (TWAS) 

method and embedded sparse group lasso within the method to select genes and pathways most 

associated with brain aging, improving our understanding of the molecular mechanism of the 

aging brain and the transition to dementia. Existing dementia risk prediction models were 

developed almost exclusively in White populations of European ancestry and perform poorly 

in racial and ethnic minority groups, perpetuating health disparities in dementia prevention and 

treatment. Here we developed a deep transfer learning model to predict dementia risk in racial 

minority populations. We included ~300 candidate risk factors for ~500,000 participants from 

White, Black and Asian populations in UKB to train and test the model, and used the health 

data of ~300,000 participants from US-based All of Us cohort for external validation. Our 

approach achieved superior predictive performance for minority populations than existing risk 

prediction models while identifying both common and population-specific risk factors to 

construct interpretable population-specific dementia risk scores for clinical usage. 

 

Keywords: white matter, brain aging, dementia, sparse group lasso, transfer learning, health 

disparity  
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Quantum Speedups for Multiproposal MCMC 

 

Chin-Yi Lin1, Kuo-Chin Chen1*, Philippe Lemey2, Marc A. Suchard3, Andrew J. 

Holbrook4, Min-Hsiu Hsieh1**  

1Foxconn Research 

2Department of Microbiology, Immunology and Transplantation, KU Leuven 

3Departments of Biostatistics, Biomathematics and Human Genetics, UCLA, Los Angeles, USA 

4Department of Biostatistics, UCLA 

 

 

ABSTRACT 

 

Multiproposal Markov chain Monte Carlo (MCMC) algorithms choose from multiple proposals 

to generate their next chain step in order to sample from challenging target distributions more 

efficiently. However, on classical machines, these algorithms require O(P) target evaluations 

for each Markov chain step when choosing from P proposals. Recent work demonstrates the 

possibility of quadratic quantum speedups for one such multiproposal MCMC algorithm. After 

generating P proposals, this quantum parallel MCMC (QPMCMC) algorithm requires only 

O(P) target evaluations at each step, outperforming its classical counterpart. However, 

generating P proposals using classical computers still requires time complexity O(P), resulting 

in the overall complexity of QPMCMC remaining O(P). Here, we present a new, faster quantum 

multiproposal MCMC strategy, QPMCMC2. With a specially designed Tjelmeland distribution 

that generates proposals close to the input state, QPMCMC2 requires only O(1) target 

evaluations and Olog(P) qubits when computing over a large number of proposals P. Unlike its 

slower predecessor, the QPMCMC2 Markov kernel (1) maintains detailed balance exactly and 

(2) is fully explicit for a large class of graphical models. We demonstrate this flexibility by 

applying QPMCMC2 to novel Ising-type models built on bacterial evolutionary networks and 

obtain significant speedups for Bayesian ancestral trait reconstruction for 248 observed 

salmonella bacteria. 

 

Keywords: Bayesian phylogenetics; MCMC; Quantum algorithms; Ising models 
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An Empirical Bayesian Method for Subgroup Identification in 

Personalized Medicine 

 

Jian Yin1, Zihang Zhong1, Senmiao Ni1, Yang Zhao1, Jingwei Wu2, Hao Yu1,  

Jianling Bai1 

1Department of Biostatistics, School of Public Health, Nanjing Medical University 

2Department of Epidemiology and Biostatistics, Barnett College of Public Health, Temple University 

 

 

ABSTRACT 

 

Personalized medicine tailors therapies to patient-specific characteristics, creating a growing 

need for reliable subgroup identification. Data-driven approaches that search for subgroups 

with enhanced efficacy or safety using predictive biomarkers are especially valuable when 

mechanistic knowledge is limited. However, single-trial methods often suffer from selection 

inaccuracies and instability due to insufficient information. To address these limitations, we 

propose PEMBA (normalized Power prior based on the EMpirical BAyesian method), a 

subgroup identification framework that improves detection of treatment-effect heterogeneity by 

incorporating evidence from multiple historical studies together with current trial data. PEMBA 

applies a normalized power prior within an empirical Bayesian structure to integrate 

information and compute posterior treatment-effect distributions through a grid search for 

optimal splits. A permutation test is used to control the overall false positive rate. Simulation 

studies show that PEMBA improves subgroup classification accuracy compared with existing 

approaches while maintaining false positive rates at pre-specified levels. The method also 

remains robust in the presence of heterogeneity across historical trials. A real-data application 

in breast cancer further demonstrates PEMBA’s ability to leverage multi-trial information to 

identify a clinically meaningful subgroup. By integrating evidence across studies, PEMBA 

provides a more reliable approach to detecting treatment-effect heterogeneity. This method can 

advance personalized medicine by improving clinical study efficiency, increasing trial success 

rates, and enabling more patients to receive appropriately targeted treatments. 

 

Keywords: Subgroup Identification, Data borrowing, Normalized power prior 
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Improving Single-Cell Perturbation Analyses through Efficiency 

Estimation 

 

Qiyuan Liu1, Siming Zhao2, Jingshu Wang1 

1 Department of Statistics, The University of Chicago 

2 Department of biomedical data science and the Cancer Center, Dartmouth College 

 

 

ABSTRACT 

 

Single-cell perturbation screening has transformed functional genomics, yet its utility is 

hampered by noisy data and low statistical power. A central but often overlooked challenge is 

perturbation efficiency: some perturbations strongly alter target gene expression, while others 

fail to induce measurable changes, even within the same experiment. Ignoring this 

heterogeneity renders causal estimands dataset-dependent and undermines reproducibility. 

 

We show that existing approaches for estimating cell-level perturbation efficiency are 

vulnerable to confounding, leading to biased effect estimates and false discoveries. To address 

this, we develop an instrumental-variable framework that treats perturbations as instruments 

rather than direct treatments. By estimating gRNA-specific efficiencies—shifting resolution 

from individual cells to groups of cells—we obtain consistent estimates that reveal striking 

variability across gRNAs targeting the same gene. Incorporating these efficiencies into 

differential expression analyses improves detection power, yields more interpretable causal 

effect sizes, and enhances consistency across datasets. When sample sizes permit, our 

framework further enables investigation of dosage effects, providing a clearer picture of 

heterogeneity in gene perturbation responses. 

 

Our results highlight the importance of rigorously defining and estimating perturbation 

efficiency, thereby improving both the validity and interpretability of single-cell perturbation 

studies. 

 

Keywords: instrumental variable, single-cell genomics, CRISPR screening, causal effect 

estimation 

 

  

Back to Sessions List 









�����������������������
�����������������������������
�������������
��
�	�����
�����������������
�������
�� � � �

119 

Bayesian Rhythmic Model for Jointly Detecting Circadian 

Biomarkers and Predicting Molecular Circadian Time in Human 

Post-Mortem Brain Transcriptome  

 

Xiangning Xue1, Liangliang Zhang2, George Tseng1 

1Department of Biostatistics and Health Data Science, University of Pittsburgh 

2Department of Population and Quantitative Health Sciences, Case Western Reserve University. 

 

 

ABSTRACT 

 

Transcriptomic circadian analysis in human post-mortem brain has provided an unprecedented 

opportunity to decipher in vivo zzhowmolecular circadian rhythms in different human brain 

regions that are known to play essential roles in aging and psychiatric disorders. Detecting 

circadian biomarkers is often the first objective in the statistical analysis. Confounded with the 

task is the common issue that the true molecular circadian clock time within a human subject is 

usually inconsistent with the record, which could come from observation or recording errors, 

or the intrinsic biological variation. In the literature, many methods have been proposed for 

detecting rhythmic biomarkers or for predicting true molecular circadian time, respectively. To 

date, no method is developed to achieve both objectives simultaneously. In this paper, we 

propose a Bayesian model for simultaneous Circadian marker detection and molecular circadian 

Time estimation (BayCT). The model is further extended to repeated measure of multiple 

tissues or brain regions. We adopt Von Moses prior distribution for angular data with slice 

sampling and reversible jump sampling in the Markov chain Monte Carlo (MCMC) procedure 

for Bayesian inference. We demonstrate the method by extensive simulations and two 

applications in 12 tissues in mouse brain and three brain regions in human. The result shows 

superior performance in both statistical objectives with large margin in both circadian marker 

detection and circadian time detection, as well as the advantage of integrating multiple brain 

regions. 

 

Keywords: circadian rhythm, omics analysis, Bayesian model 
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Estimation and Selection in Survival Models for Individuals with 

Spatial Frailty 

 

Kyeongeun Kim1, Joonho Shin2, Chae Young Lim1 

1Department of Statistics, Seoul National University, Korea 

2School of Mathematics, Statistics and Data Science, Sungshin Women’s University, Korea 

 

 

ABSTRACT 

 

In this talk, we introduce an estimating equation approach for a right-censored survival model 

with spatial random effects called spatial frailty. Our method accommodates multiple 

individuals at each site and incorporates spatial dependence of the individuals across sites. 

Additionally, we consider penalization for group variable selection, enabling the identification 

of key group variables, including categorical covariates, that influence survival times. We 

establish consistency and asymptotic normality as well as the oracle property of our estimator. 

A simulation study with various scenarios supports our theoretical findings. We also apply the 

proposed approach to real data, analyzing the survival of businesses in developing commercial 

districts of Seoul, South Korea, with a focus on spatial dependency using location-based map 

data. Our results suggest that the proposed method is a useful tool for analyzing spatially 

correlated survival data. 

 

Keywords: Estimating equation; Spatial frailty; Spatial survival analysis; Variable selection 
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Dynamic and Individualized Prediction of Cardiovascular Events: 

The International Childhood Cardiovascular Cohort (i3C) 

Consortium 

 

Nanhua Zhang1,2, Eric Odoom3, Xia Wang3, Jessica G. Woo1,2 

1 Division of Biostatistics & Epidemiology, Cincinnati Children’s Hospital Medical Center, Cincinnati, 

Ohio, USA 

2 University of Cincicinnati College of Medicine, Cincinnati, OH, USA 

3 Division of Statistics & Data Science, Department of Mathematical Sciences, University of 

Cincinnati, Cincinnati, OH, 45040 

 

 

ABSTRACT 

 

Our recent study has shown that cardiovascular risk factors of body-mass index, systolic blood 

pressure, total cholesterol level, triglyceride level and smoking beginning in early childhood, 

were associated with adult cardiovascular events and death from cardiovascular causes. In this 

article, we developed three joint models to predict the individual risk of CVD based on 

individual subject’s demographic information and their CVD risk factors measured over time: 

1) constant-coefficient joint model (CCJM), 2) varying coefficient joint model (VCJM), and P-

spline joint model (mvJM-Spline). All three models have clinically useful results with AUC 

values of 0.84, 0.85, and 0.92, respectively. An R Shiny webtool was developed to implement 

the dynamic risk prediction tool. 

 

Keywords: dynamic prediction, individualized prediction, cardiovascular disease 

 

 

  

Back to Sessions List 







�����������������������
�����������������������������
�������������
��
�	�����
�����������������
�������
�� � � �

129 

Efficient Estimation for Recurrent Events under Informative 

Censoring Using Generalized Method of Moments 

 

Yu-Jen Cheng1 and Chang-Yu Tsai2 

Institute of Statistics and Data Science, National Tsing Hua University 

 

 

ABSTRACT 

 

In this work, we develop semiparametric transformation models with a shared frailty variable 

for recurrent event data, accommodating correlation between the event process and censoring. 

Unlike standard shared-frailty proportional rate models, our framework allows nonproportional 

rate functions across covariates. Motivated by the decomposition of the rate function into shape 

and size components (Wang and Huang, 2014), we first adopt an inverse-rate weighting 

approach and then propose a generalized method of moments framework that integrates 

information from both components to improve efficiency. We establish their large-sample 

properties, evaluate finite- sample performance through simulations, and demonstrate practical 

utility with a real dataset. 

 

Keywords: Generalized method of moments; Informative censoring; Recurrent event process 
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Using Interpoint Distances to Develop a New Multivariate Control 

Chart Based on Change-Point Detection 

 

Claudio Giovanni Borroni1, Manuela Cazzaro1, Paola Maddalena Chiodini1 
1 University of Milano - Bicocca (Italy) 

 

 

ABSTRACT  

 

The change-point paradigm has been successfully applied to statistical process control by 

building many parametric and nonparametric charts for sequential monitoring. We concentrate 

here on a novel implementation of the change-point paradigm, based on dynamic windows, 

which forces comparisons only between samples of the same size. Despite that implementation 

has been successfully applied to univariate control, some applications often need to consider 

more than a single variable at a time. Indeed, not only different aspects of quality must be 

considered, but their dependence structure can also provide relevant information. Thus, in this 

talk, we investigate the application of the dynamic-window approach to multivariate control 

variables. Specifically, we propose a preliminary reduction of the dimension of such variables, 

before the change-point methodology is applied. We evaluate some techniques of reduction 

based on inter-point distances. A comparison study is conducted to: i) identify techniques which 

are stable with respect to the actual dimension and shape of the underlying distribution; ii) 

identify techniques which can provide a fast signal when the underlying distribution undergoes 

shifts in location or scale. We focus on multivariate charts which perform averagely well across 

a wide number of cases, more than on those which are extremely powerful just in isolated cases.  

 

Keywords: Multivariate statistical process control, Change-point detection, interpoint 

distances. 
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Survival Models with a Cured Fraction: A Zero-Inflated Gamma 

Frailty–Copula Approach 

 

Masaki Hino1,2, Takeshi Emura3,4, Shogo Kato1  

 1The Institute of Statistical Mathematics 

2The Graduate University for Advanced Studies, SOKENDAI 

3School of Informatics and Data Science, Hiroshima University 

4Biostatistics Center, Kurume University 

 

 

ABSTRACT 

 

We introduce a zero-inflated gamma frailty copula model to analyze dependent survival times 

in the presence of long-term survivors. Existing cure frailty copula approaches typically model 

frailty as a discrete random variable with a mass at zero, so that survivors are naturally 

represented by zero frailty. While this captures the cured fraction, it offers limited flexibility for 

modeling continuous heterogeneity among susceptible individuals. By combining a point mass 

at zero with a continuous gamma component, our construction simultaneously represents long-

term survivors and heterogeneous frailty within a copula framework. 

The proposed bivariate survival function can be represented as a mixture distribution that 

depends on whether each subject is cured or not. To estimate the parameters under this mixture 

structure, we employed both an expectation–maximization (EM) algorithm and a Newton-type 

algorithm within the zero-inflated gamma frailty copula framework. Numerical experiments 

indicate that these approaches yield maximum likelihood estimators that provide reasonable 

estimates of the model parameters. Finally, application to a real clinical dataset demonstrates 

how the proposed model can effectively capture both the cured fraction and the dependence 

structure of paired survival times. 

 

Keywords: cure model; zero-inflated-gamma distribution; frailty-copula model; EM algorithm 
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Degradation Models for Life Time Estimation of Serial and Parallel 

Connected Lithium-ion Battery Packs 

 

Shuen-Lin Jeng, Yi-No Tseng 

Department of Statistics and Institute of Data Science, National Cheng Kung University  

 

 

ABSTRACT 

 

This study utilized capacity loss datasets from Lithium-ion battery cells and packs to calculate 

the State of Health (SoH) after each discharge cycle. To more accurately depict the degradation 

paths of cell batteries within a pack and of the pack itself, we introduced the concept of the 

discharge rate factor to describe the impact of variations in discharge rates during each 

discharge cycle. This factor was incorporated into a random coefficient degradation model. We 

proposed several Cell-to-Pack methods to estimate the reliability of serial and parallel 

connected battery packs by using the cell data. The results indicate that compared to traditional 

reliability methods, such as the Reliability Block Diagram, our Cell-to-Pack methods yield a 

more accurate battery pack reliability estimation 

 

Keywords: Cell-to-Pack methods; random coefficient degradation model; reliability; State of 

Health 
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A Simple Nonparametric Least-Squares-Based Causal Inference for 

Heterogeneous Treatment Effects 

 

Ying Zhang1*, Yuanfang Xu2, Lili Tong1, Giorgos Bakoyannis3, and Bin Huang4 

1 Department of Biostatistics, University of Nebraska Medical Center 

2 Bristol Myers Squib 

3 Department of Biostatistics and Health Data Science, Indiana University 

4 Cincinnati Children’s Hospital Medical Center 

 

 

ABSTRACT 

 

Estimating treatment effects is a common practice in making causal inferences. However, it is 

a challenging task for observational studies because the underlying models for outcome and 

treatment assignment are unknown. The concept of potential outcomes has been widely adopted 

in the literature on causal inference. Building on potential outcomes, we propose a simple 

nonparametric least-squares spline-based causal inference method to estimate heterogeneous 

treatment effects in this manuscript. We use empirical process theory to study its asymptotic 

properties and conduct simulation studies to evaluate its operational characteristics. Based on 

the estimated heterogeneous treatment effects, we further estimate the average treatment effect 

and show the asymptotic normality of the estimator. Finally, we apply the proposed method to 

assess the biological anti-rheumatic treatment effect on children with newly onset juvenile 

idiopathic arthritis disease using electronic health records from a longitudinal study at 

Cincinnati Children's Hospital Medical Center. 

 

Keywords: Causal inferences; Empirical process theory; Heterogeneous treatment effects; 

Potential outcome; Regression splines 
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Bayesian Causal Discovery with Cycles and Latent Confounders 

 

Wei Jin1, Lang Lang1, Leah H. Rubin2, Yanxun Xu1 

1Department of Applied Mathematics and Statistics, Johns Hopkins University 

2Department of Neurology, School of Medicine, Johns Hopkins University 

 

 

ABSTRACT 

 

Learning causality from observational data has received increasing interest across various 

scientific fields. However, most existing methods assume the absence of latent confounders and 

restrict the underlying causal graph to be acyclic, assumptions that are often violated in many 

real-world applications. In this paper, we address these challenges by proposing a novel 

framework for causal discovery that accommodates both cycles and latent confounders. By 

leveraging the identifiability results from noisy independent component analysis and recent 

advances in factor analysis, we establish the unique causal identifiability of the proposed 

method under mild conditions. We further develop a fully Bayesian approach for causal 

structure learning and evaluate its identifiability, utility, and superior performance against state-

of-the-art alternatives through extensive simulation studies. Application to a dataset from the 

Women’s Interagency HIV Study yields interpretable and clinically meaningful insights. To 

facilitate broader applications, we have implemented the proposed Bayesian causal discovery 

method in an R package, \pkg{BayCausal}, which is the first publicly available software 

capable of achieving unique causal identification in the presence of both cycles and latent 

confounders. 

 

Keywords: Bayesian structural learning; Causal identification; Directed cyclic graph; Latent 

confounding; Observational data 
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Accessing the Impact of Data Alteration: When Can R-Squared from 

Synthetic (or Corrupted) Data Be Trusted? 

 

Xiao-Li Meng, James Bailie, Mohammad Kakooei, Adel Daoud 

Department of Statistics, Harvard University 

 

ABSTRACT 

 

Motivated by a seemingly counterintuitive finding in a poverty study that linked privacy-

protected household data with satellite imagery via deep learning, we set out—and invite 

readers to join—to explore the mathematical relationships between an algorithm’s performance 

on two data sets: the original, intended data and an altered version of it. We propose a 

comparative framework that is agnostic to the alteration mechanism, whether the modification 

reflects beneficent intent (e.g., synthetic data for privacy protection) or maleficent intervention 

(e.g., corruption or distortion). This agnostic stance directs attention to the inherent complexity 

of a “three-body” problem: the relationships between the unaltered and altered data sets, and 

between how an algorithm interacts with each. To analyze this complexity in a general and 

coherent way, we introduce the neologism data alterity—a notion extending beyond 

syntheticity—and decompose it qualitatively into target alterity and residual alterity for a given 

predictive algorithm and evaluative metric. 

The commonly used metric R-squared provides a low-hanging fruit for demonstrating the 

potential of this framework, through an algebraic relationship linking the unaltered R-squared, 

the altered R-squared, and an alterity-impact score. This relationship reveals how alterity can 

help or harm performance by affecting target and residual components differently, regardless of 

whether the alteration is beneficent or maleficent. We further show that the altered R-squared is 

typically conservative when alteration behaves like independent noise added to the target 

variable, as in differential privacy, and we provide a computable adjustment to correct for this 

case. We also identify a necessary and sufficient condition under which residual alterity exceeds 

one, implying conservativeness of the altered R-squared whenever the target variable remains 

unaltered. These initial insights are illustrated in a proxy study predicting ground-level features 

from Earth observations whose locations have been synthetically perturbed for privacy 

protection.  

 

Keywords: Alterity-Impact Score; Data Alterity; Data Privacy; Deep Learning; Digital Twins; 

Residual Alterity; Target Alterity.   
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On the Asymptotic Properties of Product-PCA under the High-

Dimensional Setting 

 

Hung Hung 

Institute of Health Data Analytics and Statistics, National Taiwan University, Taiwan 

 

 

ABSTRACT 

 

Principal component analysis (PCA) is a widely used dimension reduction method, but is 

known to be non-robust in the presence of 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 eigen-subspace. This 

property makes PPCA different from the branch of the conventional robust PCA methods 

(which usually suffer the problem of efficiency loss in an exchange of robustness gain), and 

may deserve further investigations. In this article, we study the high-dimensional asymptotic 

properties of the PPCA eigenvalues via the techniques of random matrix theory. In particular, 

we derive the critical value for being distant spiked eigenvalues, the limiting values of the 

sample spiked eigenvalues, and the limiting spectral distribution of PPCA. These results enable 

us to more clearly observe the superiorities of PPCA in comparison with PCA. 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. Numerical studies are conducted to verify our 

results. 

 

Keywords: efficiency-loss; PCA; random matrix theory; robustness 
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Automatic Sparse Estimation of High-Dimensional Covariance 

Matrices 

 

Tetsuya Umino1, Kazuyoshi Yata2, Makoto Aoshima2 

1 Degree Programs in Pure and Applied Sciences, Graduate School of Science and Technology, 

University of Tsukuba 

2 Institute of Mathematics, University of Tsukuba 

 

 

ABSTRACT 

 

Sparse principal component analysis (SPCA) has been widely investigated as a framework for 

estimating sparse principal component directions in high-dimensional data. A recent study by 

Yata and Aoshima (Statistica Sinica, 35) proposed the automatic SPCA (A-SPCA), which 

determines its threshold adaptively and has been shown to achieve consistency under mild 

conditions. Motivated by this development, we extend the A-SPCA methodology to the 

estimation of high-dimensional covariance matrices as well as mean vectors, and we introduce 

novel automatic sparse estimators within this framework. The proposed estimators inherit the 

adaptability of A-SPCA and are theoretically proven to be consistent under mild assumptions 

in high-dimensional settings, including challenging high-dimension, low-sample-size contexts. 

Their performance is carefully examined through numerical simulations, which demonstrate 

both accuracy and stability across a range of scenarios. In addition, we extend the approach to 

high-dimensional regression by employing the proposed estimators. Applications to gene 

expression data confirm their effectiveness in practice. 

 

Keywords: Cross-covariance matrix; Extended cross-data-matrix methodology; Large p small 

n; High-dimensional regression 
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Collaborative and Federated Black-Box Optimization: A Bayesian 

Optimization Perspective 

 

Raed Al Kontar* 

Industrial & Operations Engineering, University of Michigan 

 

 

ABSTRACT 

 

We focus on collaborative and federated black-box optimization (BBOpt), where agents 

optimize their heterogeneous black-box functions through collaborative sequential 

experimentation. From a Bayesian optimization perspective, we address the fundamental 

challenges of distributed experimentation, heterogeneity, and privacy within BBOpt, and 

propose three unifying frameworks to tackle these issues: (i) a global framework where 

experiments are centrally coordinated, (ii) a local framework that allows agents to make 

decisions conditioned on shared information, and (iii) a predictive framework that enhances 

local surrogates through collaboration to improve decision-making. We categorize existing 

methods within these frameworks and highlight key open questions to unlock the full potential 

of federated BBOpt. Our overarching goal is to shift federated learning from its predominantly 

descriptive/predictive paradigm to a prescriptive one, particularly in the context of BBOpt —

an inherently sequential decision-making problem. 

 

Keywords: Federated Leaning, Personalization, Bayesian Optimization, Experimental Design, 

Distributed Learning 
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Effective Permutation Tests for Differences Across Multiple High-

Dimensional Correlation Matrices 

 

José A. Sánchez Gómez¹, Elio Zhang², Yufeng Liu* 

¹ Department of Statistics, University of California at Riverside 

² Department of Mathematics, Seattle University 

* Department of Statistics, University of Michigan 

 

 

ABSTRACT 

 

Testing the equality of two or multiple correlation or covariance matrices is an important 

problem in biology, finance and many other areas. High dimensionality, where the number of 

features is much larger than the sample size, causes conventional procedures to perform poorly, 

as they are often based on limiting distributions of test statistics in the classical large sample 

size setting. Moreover, their performance is often contingent on whether the matrix of 

differences is sparse or dense, while such information is rarely available. In this article, we 

develop a new family of permutation testing procedures to tackle these challenges. The 

introduced tests are demonstrated to outperform many other competing procedures in terms of 

size control and power under various settings. In particular, using our variance-stabilizing 

transformation, the proposed methods provide the best performance for testing correlation or 

covariance matrix differences in both sparse and dense settings. We establish non-asymptotic 

guarantees on the power of our test, which ensure its reliability for sparse and dense differential 

correlation matrices. Through the analysis of gene-expression and brain imaging data, we 

showcase the high power and accurate size control of our test in high-dimensional statistical 

applications. 

 

Keywords: Brain Activation; Concentration Inequalities; Covariance Testing; Gene Expression; 

High-Dimensional Statistics 
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On Model Selection for Causal Inference 

 

CY (Chor-yiu) SIN 

College of Technology Management, National Tsing Hua University 

 

 

ABSTRACT 

 

Causal inference in financial econometrics becomes one of the hot topics in the literature.   See, 

for instance, Liu, Masulis and Stanfield (2021, JFE), Carlin, Umar and Yi (2023, JFE), and 

Dasgupta, Huynh and Xia (2023, RFS, 2023).   In this paper, we modify the covariate selection 

criterion (CSC) developed by Lu (2015, JBES), and minimize the mean squared errors (MSE) 

of the focused parameter in causal methods such as regression discontinuity design (RDD) and 

difference-in-differences (DiD). Synthetic controls (SC) and inverse probability weighting 

(IPW) estimator will also be discussed.  Monte-Carlo simulations and empirical examples are 

performed.  Our modified CSC are compared with the usual model selection criteria such as 

AIC, Lasso and OGA+HDIC.  We also discuss the further extensions to: (i) partially linear 

models; and (ii) high-dimensional models.   

 

Keywords: Covariate selection criterion (CSC); difference-in-differences (DiD); focused 

parameter; mean squared errors (MSE); regression discontinuity design (RDD) 
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Multi-View Dynamic Network Modeling 

 

Mike So 

The Hong Kong University of Science and Technology 

 

 

ABSTRACT 

 

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. 

 

Keywords: Bayesian analysis, network modeling, time series analysis 
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Adaptive Debiased Lasso in High-dimensional Generalized Linear 

Models with Streaming Data 

 

Ruijian Han1,*, Lan Luo2,*, Yuanhang Luo1,*, Yuanyuan Lin3, Jian Huang1,4 

1Department of Data Science and Artificial Intelligence, The Hong Kong Polytechnic University 

2Department of Biostatistics and Epidemiology, Rutgers School of Public Health 

3Department of Statistics, The Chinese University of Hong Kong 

4Department of Applied Mathematics, The Hong Kong Polytechnic University 

 

 

ABSTRACT 

 

Online statistical inference facilitates real-time analysis of sequentially collected data, making 

it different from traditional methods that rely on static datasets. This paper introduces a novel 

approach to online inference in high-dimensional generalized linear models, where we update 

regression coefficient estimates and their standard errors upon each new data arrival. In contrast 

to existing methods that either require full dataset access or large-dimensional summary 

statistics storage, our method operates in a single-pass mode, significantly reducing both time 

and space complexity. The core of our methodological innovation lies in an adaptive stochastic 

gradient descent algorithm tailored for dynamic objective functions, coupled with a novel 

online debiasing procedure. This allows us to maintain low-dimensional summary statistics 

while effectively controlling the optimization error introduced by the dynamically changing 

loss functions. We establish the asymptotic normality of our proposed Adaptive Debiased Lasso 

(ADL) estimator. We conduct extensive simulation experiments to show the statistical validity 

and computational efficiency of our ADL estimator across various settings. Its computational 

efficiency is further demonstrated via a real data application to the spam email classification. 

 

Keywords: Confidence interval, lasso, one-pass algorithm, stochastic gradient descent 
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DeepSuM: A Deep Sufficient and Efficient Modality Learning 

Framework 

 

Zhe Gao1, Jian Huang2, Ting Li3*, Xueqin Wang1 

1School of Management, University of Science and Technology of China, Hefei, Anhui, People’s 

Republic of China 

2Department of Data Science and Artificial Intelligence, The Hong Kong Polytechnic University, Hong 

Kong, People’s Republic of China 

3Department of Statistics & Data Science, Southern University of Science & Technology, Shenzhen, 

People’s Republic of China 

*Address for correspondence. Ting Li, Southern University of Science & Technology, Shenzhen, 518055, 

China. liting@sustech.edu.cn 

 

 

ABSTRACT 

 

Multimodal learning has become a pivotal approach in developing robust learning models with 

applications spanning multimedia, robotics, large language models, and healthcare. The 

efficiency of multimodal systems is a critical concern, given the varying costs and resource 

demands of different modalities. This underscores the necessity for effective modality selection 

to balance performance gains against resource expenditures. In this study, we propose a novel 

framework for modality selection that independently learns the representation of each modality. 

This approach allows for the assessment of each modality’s significance within its unique 

representation space, enabling the development of tailored encoders and facilitating the joint 

analysis of modalities with distinct characteristics. Our framework aims to enhance the 

sufficiency and effectiveness of multimodal learning by optimizing modality integration and 

selection. 

 

Keywords: Multimodal learning, Representation, Modality integration, Modality selection 
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Lead Science and Clinical Research – Career Panel Discussion 

 

 

ABSTRACT 

 

The evolving landscape of pharmaceutical sciences and clinical research offers opportunities 

for professionals aiming to impact the future of healthcare. This panel discussion brings 

together thought leaders and senior executives from pharmaceutical companies to share insights 

into career paths, industry trends, and key competencies in biostatistics, clinical data sciences, 

and biometrics. 

Organized by Haoda Fu, Head of Exploratory Biostatistics at Amgen, the session provides 

attendees with an opportunity to engage with industry veterans who hold leadership roles. 

Panelists include Jingyuan Yang, from AbbVie; Dacheng Liu from Boehringer Ingelheim; 

Thomas Liu from Amgen; Xun Chen from AbbVie; and Zhishen Ye at Gilead Sciences. 

Through discussion and interactive dialogue, panelists will offer guidance on career 

advancement, share experiences from their professional journeys, discuss current and future 

industry challenges, and outline strategies to build expertise in biostatistics and clinical research. 

This session is aimed at professionals at various career stages seeking advice, mentorship, and 

networking opportunities in the field of pharmaceutical science and clinical research. 

 

 

Organizer: Haoda Fu, Head of Exploratory Biostatistics, Amgen 

 

Panel: 

⚫ Dacheng Liu, Highly Distinguished Therapeutic Area and Methodology 

Statistician at Boehringer Ingelheim 

⚫ Jingyuan Yang, Executive Director, Biostatistics at AbbVie 

⚫ Thomas Liu, Executive Director, Global Biostatistics Therapeutics Area Head, 

Center for Design & Analysis at Amgen 

⚫ Xun Chen, VP, Data and Statistical Sciences, AbbVie 

⚫ Lei Wang, The Lotus Group, LLC, USA 
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An Integrated GMM Shrinkage Approach with Consistent Moment 

Selection from Multiple External Sources 

 

Jun Shao 

University of Wisconsin-Madison 

 

 

ABSTRACT 

 

Interest has grown in analyzing primary internal data by utilizing some independent external 

aggregated statistics for efficiency gain. However, when population heterogeneity exists, 

inappropriate incorporation may lead to a biased estimator. With multiple external sources 

under generalized estimation equations and possibly heterogeneous populations, we propose an 

integrated generalized moment method that can perform a data-driven selection of valid 

moment equations from external sources and make efficient parameter estimation 

simultaneously. Moment equation selection consistency and asymptotic normality are 

established for the proposed estimator. Further, when the sample sizes of all external sources 

are large compared to the internal sample size, asymptotically the proposed estimator is more 

efficient than the estimator based on the internal data only and is oracle-efficient in the sense 

that it is as efficient as the oracle estimator based on all valid moment equations. Simulation 

studies confirm the theoretical results and the efficiency of the proposed method empirically. 

An example is also included for illustration. 

 

Keywords: Adaptive lasso; Data integration; Generalized method of moments; Heterogeneous 

population 
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Training-Free Multi-Agent Language Models 

 

Xiaowu Dai 

Departments of Statistics and Data Science and of Biostatistics, UCLA 

 

 

ABSTRACT 

 

Large Language Models (LLMs) have demonstrated strong generative capabilities but remain 

prone to inconsistencies and hallucinations. We introduce Peer Elicitation Games (PEG), a 

training-free, game-theoretic framework for aligning LLMs through a peer elicitation 

mechanism involving a generator and multiple discriminators instantiated from distinct base 

models. Discriminators interact in a peer evaluation setting, where rewards are computed using 

a determinant-based mutual information score that provably incentivizes truthful reporting 

without requiring ground-truth labels. We establish theoretical guarantees showing that each 

agent, via online learning, achieves sublinear regret in the sense their cumulative performance 

approaches that of the best fixed truthful strategy in hindsight. Moreover, we prove last-iterate 

convergence to a truthful Nash equilibrium, ensuring that the actual policies used by agents 

converge to stable and truthful behavior over time. Empirical evaluations across multiple 

benchmarks demonstrate significant improvements in factual accuracy. These results position 

PEG as a practical approach for eliciting truthful behavior from LLMs without supervision or 

fine-tuning. 

 

Keywords: LLMs; Nash equilibrium; No-regret learning; Incentives 
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Optimal-PhiBE for Continuous-Time Reinforcement Learning with 

Discrete-Time Data 

 

Yuhua Zhu1 

Department of Statistics and Data Science, University of California-Los Angeles  

 

 

ABSTRACT 

 

This talk addresses continuous-time reinforcement learning (RL) in settings where the system 

dynamics are governed by a stochastic differential equation but remains unknown, with only 

discrete-time observations available. We introduce Optimal-PhiBE, an equation that integrates 

discrete-time information into a PDE, combining the strengths of both RL and PDE 

formulations. In linear-quadratic control, Optimal-PhiBE can even achieve accurate 

continuous-time optimal policy with only discrete-time information. In general dynamics, 

Optimal-PhiBE is less sensitive to reward oscillations, leading to smaller discretization errors. 

Furthermore, we extend Optimal-PhiBE to higher orders, providing increasingly accurate 

approximations. At the end of the talk, I will discuss how this technique can be leveraged to 

generate time-dependent samples and tackle goal-oriented inverse problems. 

 

Keywords: Reinforcement learning; Optimal control; Time-series data 
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Statistically and Computationally Optimal Estimation and Inference 

in Common Subspaces 

 

Joshua Agterberg 

Department of Statistics, University of Illinois Urbana-Champaign 

 

 

ABSTRACT 

 

In this talk we investigate the statistical and computational limits for the common subspace 

model, a model wherein one observes a collection of symmetric low-rank matrices perturbed 

by noise, where each low-rank matrix shares the same common subspace. First, we propose an 

estimator based on projected gradient descent initialized via a spectral sum of squared matrices 

and show that it achieves the optimal sin Theta error under a strong signal-to-noise ratio (SNR) 

condition, and we further give evidence that this SNR condition is necessary for a polynomial-

time estimator to exist. Next, we turn to estimation and inference for the sin Theta distance 

itself, and we show that our estimator achieves an asymptotically Gaussian distribution with a 

bias term that vanishes under a strong signal requirement. Based on this limiting result we 

propose confidence intervals and show that they are minimax optimal, though the resulting 

confidence intervals require knowledge of the SNR. We then turn to designing adaptive 

confidence intervals for the sin Theta error, and we show that adaptivity is information-

theoretically impossible unless the SNR is sufficiently strong. Consequently, our results unveil 

a novel phenomenon: despite the SNR being "above" the computational limit for estimation, 

adaptive statistical inference may still be information-theoretically impossible. 

 

Keywords: networks, spectral methods, multilayer networks 
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UBSea: A Unified Community Detection Framework 

 

Xiancheng Lin1, Hao Chen1 

1University of California, Davis 

 

 

ABSTRACT 

 

Detecting communities in networks is an important task across many disciplines, including 

statistics, social science, and engineering. Existing approaches often target one community 

structure at a time -- assortative in most cases, and to a lesser extent, disassortative or core-

periphery -- without offering a simple, unified framework across all cases. We propose UBSea 

(Unified Bigroups Standardized Edge-count Analysis), a strategic extension of modularity that 

unifies the detection of all three mixing patterns. UBSea automatically identifies the appropriate 

structure and applies to both directed and undirected networks. We establish weak and strong 

consistency results under the stochastic block model (SBM), expanding the class of graphs 

where consistent recovery can be achieved by efficient algorithms, including asymmetric and 

core-periphery settings not covered by previous guarantees. Extensive simulations under the 

SBM and degree-corrected SBM confirm UBSea's high accuracy across diverse scenarios, and 

applications to benchmark datasets demonstrate that while other methods can perform well in 

individual regimes, UBSea provides a single framework that performs reliably across 

assortative, disassortative, and core–periphery networks. 

 

Keywords: Assortative mixing; Disassortative mixing; Core-periphery structure; Consistency 

and asymptotics 
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Tackling Explosive Likelihood and Non-Identifiability in Beta 

Mixtures 

 

Tom Tang1, Mingxing He2, Daniel J. McDonald1, Jiahua Chen1 

1Department of Statistics, the University of British Columbia, Canada. 

2Key Laboratory of Applied Statistics, Kunming University of Science and Technology, China. 

 

 

ABSTRACT 

 

This work explores statistical inference under beta mixture models. A key challenge with finite 

beta mixtures is that the likelihood can explode, and the model itself can be non-identifiable. 

To address the problem of explosive likelihood, we propose a penalized maximum likelihood 

estimator that adds a penalty term to the log-likelihood. We also introduce a moment-based 

alternative, which is more computationally efficient. For order selection in the presence of non-

identifiability, we investigate order reduction using composite transportation divergence. We 

demonstrate the proposed methods through simulation studies and apply them to DNA 

methylation data. All implementations are available in the https://github.com/jhchen-stat-ubc-

ca/MixtureInf2.0, an R package MixtureInf2.0 on GitHub. 

 

Keywords: EM algorithm; Machine Learning; Model-based clustering; Optimal transport 
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Robust Inverse Normal Transformation-Based Tests under Linear 

Mixed Effects Models 

 

Elif Acar1, Sonja Friesen1 

1Department of Mathematics and Statistics, University of Guelph 

 

 

ABSTRACT 

 

Many biomedical applications generate vast amounts of data that cannot be managed under 

human oversight alone, necessitating automated analysis pipelines. These pipelines require 

robust statistical methods to handle frequent assumption violations in biological settings. Our 

research is motivated by the International Mouse Phenotyping Consortium (IMPC), which 

examines mammalian gene function using genetically edited knockout mice. The IMPC 

employs a linear mixed effects model (LMM) that considers both fixed effects, such as gene, 

sex, and weight, and random effects that may arise from shared experimental batch or 

litter.  Using simulations based on the IMPC experiment setup, we assess the robustness of the 

LMM under violations of the normality assumption for error and random effects. We further 

investigate whether rank-based inverse normal transformations could enhance the detection 

power of gene effects in these scenarios. 

 

Keywords: Gene effect; Inverse normal transformation; Mixed effects model; Robust inference 
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Using Statistical Modelling to Inform Public Health Decision Making 

in Hepatitis B 

 

William W.L. Wong1 

School of Pharmacy, University of Waterloo  

 

 

ABSTRACT 

 

Managing chronic hepatitis B (CHB) is difficult because the majority of those infected have 

clinical silent disease. The asymptomatic nature of CHB means that the disease often remains 

undiagnosed, leaving its prevalence highly uncertain. This generates significant uncertainty for 

policy makers in the planning of hepatitis eradication programs to meet the goals set by the 

WHO. The objective of this work is to establish a statistical framework for the estimation of 

CHB prevalence and the undiagnosed proportion. A state-transition model describing infection, 

disease progression and treatment response was mathematically formulated and developed. We 

then back-calculated the historical prevalence of CHB and the undiagnosed proportion through 

a calibration process based on a Bayesian Markov chain Monte Carlo (MCMC) algorithm. The 

algorithm constructs posterior distributions of the historical prevalence of CHB by comparing 

the model-generated predictions of the annual numbers of health events related to CHB 

infection and its sequelae against observed calibration targets. These predicted estimates offer 

crucial insights for policymakers, aiding in the formulation of effective CHB screening and 

treatment policies. 

 

Keywords: chronic hepatitis B; Markov chain Monte Carlo; prevalence; public health policy 
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Variable Selection in Mixture Regression Models 

 

Zeny Feng1, Grace Stelter2, Lorna Deeth2, Alysha Cooper2 

Department of Mathematics and Statistics, University of Guelph 

 

 

ABSTRACT 

 

The selection of relevant variables through regularization has been widely used in many studies. 

Finite mixture regressions have also been extensively employed to explore and model the 

heterogeneous covariate effects on the response. Despite their complementary nature, the issue 

of variable selection in mixture regression models has received little attention in the literature 

so far, resulting in limited methodologies available for fitting regularized mixture regression 

models. In this talk, we introduce a novel algorithm for optimizing regularized mixture 

regression models with different choices of penalties. Our proposed method is desirable for 

retaining only relevant covariates in each of the subpopulations and allowing these relevant 

covariates to have heterogenous effects in different subpopulations. We applied our proposed 

method to Chiroptera data for relevant and heterogeneous environmental and biological effects 

on the evolutional development of bat’s forearm. 

 

Keywords: Mixture regression models; variable selection; penalized likelihood; optimization 
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Multi-Dimensional Distributional Reinforcement Learning: A Hilbert 

Space Embedding Approach 

 

Mehrdad Mohammadi1, Qi Zheng2, Ruoqing Zhu3 

1Department of Statistics, University of Illinois Urbana-Champaign 

2Department of Bioinformatics and Biostatistics, University of Louisville 

3Department of Statistics, University of Illinois Urbana-Champaign 

 

 

ABSTRACT 

 

We propose an (offline) distributional reinforcement learning framework (RK-DRL) that 

leverages Hilbert space embeddings to estimate the multi-dimensional value distribution under 

a proposed target policy. In our setting the state-action are also multi-dimensional and 

continuous. By mapping probability measures into a reproducing kernel Hilbert space via kernel 

mean embeddings, our method replaces Wasserstein metrics with a novel integral probability 

metric. This enables efficient estimation in multi-dimensional state–action spaces and reward 

settings, where direct computation of Wasserstein distances is computationally challenging. 

Theoretically, we establish contraction properties of the distributional Bellman operator under 

our proposed metric involving the Mat´ern family of kernels and provide uniform con-vergence 

guarantees. Empirical results demonstrate improved convergence rates and robust off-policy 

evaluation under mild assumptions, namely, Lipschitz continuity and boundedness for the 

kernels, highlighting the potential of our embedding-based approaches in complex, real-world 

decision-making scenarios and risk evaluations. 

 

Keywords: Wasserstein Distance, Reproducing Kernel Hilbert Space, Non-parametric, Matern 

Kernel 
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Tuning Parameter Calibration for Prediction in Personalized 

Medicine 

 

Shih-Ting Huang 

Department of Bioinformatics and Biostatistics, University of Louisville  

 

 

ABSTRACT 

 

Personalized medicine has become an important part of medicine, for instance predicting 

individual drug responses based on genomic information. However, many current statistical 

methods are not tailored to this task, because they overlook the individual heterogeneity of 

patients. In this paper, we look at personalized medicine from a linear regression standpoint. 

We introduce an alternative version of the ridge estimator and target individuals by establishing 

a tuning parameter calibration scheme that minimizes prediction errors of individual patients. 

In stark contrast, classical schemes such as cross-validation minimize prediction errors only on 

average. We show that our pipeline is optimal in terms of oracle inequalities, fast, and highly 

effective both in simulations and on real data. 

 

Keywords: Personalized Prediction; Ridge Regression; Precision Medicine; Parameter 

Calibration 
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Using a Two-Parameter Sensitivity Analysis Framework to 

Efficiently Combine Randomized and Non-randomized Studies 

 

Ruoqi Yu1, Bikram Karmakar2, Jessica Vandeleest3, Eleanor Bimla Schwarz4 

1Department of Statistics, University of Illinois Urbana-Champaign 

2Department of Statistics, University of Florida 

3California National Primate Research Center, University of California Davis 

4Department of Medicine, University of California San Francisco 

 

 

ABSTRACT 

 

Causal inference is vital for informed decision-making across fields such as biomedical 

research and social sciences. Randomized controlled trials (RCTs) are considered the gold 

standard for the internal validity of inferences, whereas observational studies (OSs) often 

provide the opportunity for greater external validity. However, both data sources have inherent 

limitations preventing their use for broadly valid statistical inferences: RCTs may lack 

generalizability due to their selective eligibility criterion, and OSs are vulnerable to unobserved 

confounding. This paper proposes an innovative approach to integrate RCT and OS that 

borrows the other study's strengths to remedy each study's limitations. The method uses a novel 

triplet matching algorithm to align RCT and OS samples and a new two-parameter sensitivity 

analysis framework to quantify internal and external validity biases. This combined approach 

yields causal estimates that are more robust to hidden biases than OSs alone and provides 

reliable inferences about the treatment effect in the general population. We apply this method 

to investigate effects of lactation on maternal health using a small RCT and a long-term 

observational health records dataset from the California National Primate Research Center. This 

application demonstrates the practical utility of our approach in generating scientifically sound 

and actionable causal estimates. 

 

Keywords: Causal inference; Generalizability bias; Matching, Sensitivity analysis, 

Unmeasured confounding 
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Robust Sensitivity Analysis via Augmented Percentile Bootstrap 

under Simultaneous Violations of Unconfoundedness and Overlap 

 

Cui Han1, Xinran Li2 

1Department of Statistics, University of Illinois at Urbana-Champaign 

2Department of Statistics, University of Chicago 

 

 

ABSTRACT 

 

The identification of causal effects in observational studies typically relies on two standard 

assumptions: unconfoundedness and overlap.  However, both assumptions are often 

questionable in practice: unconfoundedness is inherently untestable, and overlap may fail in the 

presence of extreme unmeasured confounding. While various approaches have been developed 

to address unmeasured confounding and extreme propensity scores separately, few methods 

accommodate simultaneous violations of both assumptions. In this paper, we propose a 

sensitivity analysis framework that relaxes both unconfoundedness and overlap, building upon 

the marginal sensitivity model. Specifically, we allow the bound on unmeasured confounding 

to hold for only a subset of the population, thereby accommodating heterogeneity in 

confounding and allowing treatment probabilities to be zero or one. Moreover, unlike prior 

work, our approach does not require bounded outcomes and focuses on overlap-weighted 

average treatment effects, which are both practically meaningful and robust to non-overlap. We 

develop computationally efficient methods to obtain worst-case bounds via linear programming, 

and introduce a novel augmented percentile bootstrap procedure for statistical inference. This 

bootstrap method handles parameters defined through over-identified estimating equations 

involving unobserved variables and may be of independent interest. Our work provides a 

unified and flexible framework for sensitivity analysis under violations of both 

unconfoundedness and overlap.  

 

Keywords: unconfoundedness; overlap; extreme confounding; overlap weights; parameter 

augmentation 
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Power and Sample Size Calculations for Causal Inference with 

Observational Data 

 

Fan Li1, Bo Liu1 

Department of Statistical Science, Duke University 

 

 

ABSTRACT 

 

This paper investigates the theoretical foundation and develops analytical formulas for sample 

size and power calculations for causal inference with observational data. By analysing the 

variance of the inverse probability weighting estimator of the average treatment effect, we 

decompose the power calculations into three components: propensity score distribution, 

potential outcome distribution, and their correlation. We show that to determine the minimal 

sample size of an observational study, it is sufficient under mild conditions to have two 

parameters additional to the standard inputs in the power calculation of randomised trials, which 

quantify the strength of the confounder-treatment and the confounder-outcome association, 

respectively. For the former, we propose using the Bhattacharyya coefficient, which measures 

the covariate overlap and, together with the treatment proportion, leads to a uniquely 

identifiable and easily computable propensity score distribution. For the latter, we propose a 

sensitivity parameter bounded by the R-squared statistic of the regression of the outcome on 

covariates. Utilising the Lyapunov Central Limit Theorem on the linear combination of 

covariates, our procedure does not require distributional assumptions on the multivariate 

covariates. We develop an associated R package PSpower. 

 

 

Keywords: causal inference; observational study; overlap; power; sample size 

 

 

  

Back to Sessions List 



�����������������������
�����������������������������
�������������
��
�	�����
�����������������
�������
�� � � �

399 

Semiparametric Mediation Analysis Using Single-Index Models 

 

Yen-Tsung Huang 

Institute of Statistical Science, Academia Sinica 

 

 

ABSTRACT 

 

Mediation analysis is increasingly used to investigate how an exposure 𝑍  influences an 

outcome 𝑌  through a set of mediators 𝑴 . However, most existing methods either rely on 

parametric assumptions for the mediators and outcome, or are limited to binary exposures and 

a single mediator. We propose a novel algorithm that accommodates single-index models (SIMs) 

with non-binary exposures and adjustment for potential confounders, while avoiding parametric 

assumptions for both mediators and outcome. Specifically, we introduce two SIMs: one 

modeling the outcome conditional on the exposure, mediators, and confounders, and the other 

modeling the mediators conditional on the exposure and confounders. We derive a mediation 

estimand of the form E[E[𝑌𝑗|𝑍𝑗 = 𝑧𝑎 , 𝑴𝑗 = 𝑴𝑖]|𝑍𝑖 = 𝑧𝑏], representing the expected outcome 

under a joint intervention setting the exposure to 𝑧𝑎 and the mediators to their counterfactual 

values under 𝑧𝑏. The proposed estimator proceeds in four steps: (1) regress 𝑌 on 𝑍 and 𝑴 

using an SIM; (2) predict 𝑌  given 𝑧𝑎  and 𝑴 ; (3) regress the predicted 𝑌  on 𝑍  using 

another SIM; (4) predict the outcome at 𝑧𝑏 . We establish the asymptotic properties of this 

estimator and evaluate its finite-sample performance through simulation studies. Finally, we 

demonstrate the practical utility of our method with two applications. The first examines the 

effect of socioeconomic status on body mass index mediated by DNA methylation of the FASN 

(fatty acid synthase) gene. The second investigates the effect of obesity on glycemic control 

through triglyceride, fasting glucose, and urine microalbumin. 

 

Keywords: causal inference; mediation analyses; multiple mediators; single-index models 
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Causal Mediation Analysis: A Summary-Data Mendelian 

Randomization Approach 

 

Shu‐Chin Lin1,2, Sheng‐Hsuan Lin3, Tian Ge4,5,6, Chia‐Yen Chen7, Yen‐Feng Lin1,8,9  

1Center for Neuropsychiatric Research, National Health Research Institutes, Miaoli, Taiwan 

2Institute of Statistics and Data Science, National Taiwan University, Taipei, Taiwan 

3Institute of Statistics, National Yang Ming Chiao Tung University, Hsinchu, Taiwan 

4Psychiatric and Neurodevelopmental Genetics Unit, Center for Genomic Medicine, Massachusetts 

General Hospital, Boston, Massachusetts, USA 

5Stanley Center for Psychiatric Research, Broad Institute of MIT and Harvard, Cambridge, 

Massachusetts, USA 

6Department of Psychiatry, Massachusetts General Hospital, Harvard Medical School, Boston, 

Massachusetts, USA 

7Translational Medicine, Biogen, Cambridge, Massachusetts, USA 

8Department of Public Health & Medical Humanities, School of Medicine, National Yang Ming Chiao 

Tung University, Taipei, Taiwan 

9Institute of Behavioral Medicine, College of Medicine, National Cheng Kung University, Tainan, 

Taiwan 

 

 

ABSTRACT 

 

Summary-data Mendelian randomization (MR) has become a popular tool for causal mediation 

analysis, offering an alternative to traditional methods. Two MR-based approaches 

corresponding to the difference and product methods have been implemented using inverse-

variance weighted estimation (MR-IVW). However, existing methods often lack statistical 

efficiency, robustness, and rigorous inference procedures. In this study, we develop improved 

MR-based mediation frameworks using summary-level data, typically from genome-wide 

association studies (GWAS) data. Our contributions are threefold: we propose new variance 

estimators for mediation effects, establish formal inference procedures, and develop robust 

strategies to account for pleiotropy. 

 

Keywords: causal inference; indirect effect; mediation analysis; mediation proportion; 

summary-data Mendelian randomization.  
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Sobolev Gradient Ascent for Optimal Transport: Barycenter 

Optimization and Convergence Analysis 

 

Kaheon Kim1, Bohan Zhou2, Changbo Zhu1, Xiaohui Chen3, Arlina Shen 

1University of Notre Dame 

2 University of California, Santa Barbara 

3 University of Southern California 

 

 

ABSTRACT  

 

This paper introduces a new constraint-free concave dual formulation for the Wasserstein 

barycenter. Tailoring the vanilla dual gradient ascent algorithm to the Sobolev geometry, we 

derive a scalable Sobolev gradient ascent (SGA) algorithm to compute the barycenter for input 

distributions supported on a regular grid. Despite the algorithmic simplicity, we provide a global 

convergence analysis that achieves the same rate as the classical subgradient descent methods 

for minimizing nonsmooth convex functions in the Euclidean space. A central feature of our 

SGA algorithm is that the computationally expensive c-concavity projection operator enforced 

on the Kantorovich dual potentials is unnecessary to guarantee convergence, leading to 

significant algorithmic and theoretical simplifications over all existing primal and dual methods 

for computing the exact barycenter. Our numerical experiments demonstrate the superior 

empirical performance of SGA over the existing optimal transport barycenter solvers. 

 

Keywords: optimal transport; Wasserstein barycenter; concave dual; gradient ascent; 
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Integration of the Knowledge Space: Network Structure, Random 

Search and Synergy 

 

Daeseong Kim1, Masato S. Abe1,2,3 

1Faculty of Culture and Information Science, Doshisha University, Kyoto, Japan 

2Center for Advanced Intelligence Project, RIKEN, Tokyo, Japan 

3CBS-TOYOTA Collaboration Center, RIKEN, Saitama, Japan 

 

 

ABSTRACT 

 

One of the keys to humanity becoming one of the most prosperous species on Earth lies in our 

inherent tendency to expand knowledge—that is, to explore the unknown. For instance, the 

seemingly unceasing progress in technology and the continual stream of scientific discoveries 

can be attributed to our persistent drive to explore new phenomena. Although the process of 

discovering novel entities has not been extensively studied scientifically, theoretical approaches 

within complex systems science have sought to identify general principles underlying such 

exploration. In this presentation, I introduce a mathematical modeling approach that 

conceptualizes exploration in knowledge networks as a random walk process and shortest path 

discovery process, aiming to understand the patterns underlying novel discoveries. Furthermore, 

I will discuss integration of knowledge space at the collective level, examining how the 

composition of individuals within a group can affect the efficiency of the exploration process.  

 

Keywords: Knowledge Network; Collective Intelligence; Synergy; Cultural Evolution 
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Building A Food Knowledge Graph: Integration of  

Food-related Data Sources 

 

Naoki Yoshimaru1, Kenji Hatano 

Graduate School of Culture and Information Science, Doshisha University, Japan 

 

 

ABSTRACT  

 

As food-related information continues to grow in complexity and variety, there is an increasing 

need to organize and utilize it more effectively. Food plays a central role in human life, and 

food-related data including recipes, ingredients and nutrition, has been widely shared online in 

recent years. However, this data is often unstructured and scattered across different formats and 

media, making it difficult to utilize effectively across domains such as health, chemistry, and 

gastronomy. 

To address this challenge, we propose a Food Knowledge Graph (FKG) that extracts and 

integrates heterogeneous food-related information from diverse sources including text, images, 

videos, and chemical data. By linking entities such as ingredients, nutrients, cooking methods, 

tastes, and health effects, the FKG provides a unified, graph-based structure that captures 

complex, cross-domain relationships. 

Unlike traditional single-modality approaches, our method enables flexible, multimodal 

integration without being limited by data formats. In this talk, we present our framework for 

constructing the FKG and showcase applications that highlight its potential in food computing 

and related fields. We aim to make these technologies accessible and useful not only for 

specialists, but also for a wider range of food-related applications. 

 

Keywords: Food Computing; Knowledge Graph; Heterogeneous data. 
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Reproducibility-Optimized Component Clustering: A Test-Retest 

Framework for Robust Intrinsic Network Identification 

 

Arthur C. Tsai 

Institute of Statistical Science, Academia Sinica, Taiwan 

Email: arthur@stat.sinica.edu.tw 

 

 

ABSTRACT 

 

Reproducibility is a central challenge in unsupervised component analysis, where results may 

vary substantially across repeated decompositions. This work presents a data-driven statistical 

framework for reproducibility-optimized component clustering that objectively determines 

reliability thresholds using test–retest information. Building on the RAICAR (Ranking and 

Averaging Independent Component Analysis by Reproducibility) framework, we model 

component-level reproducibility scores as arising from a latent mixture of reliable and 

unreliable populations using a mixed multinomial formulation. Parameters of the mixture 

model are estimated from repeated decompositions, and an optimal reproducibility threshold is 

selected via receiver operating characteristic (ROC) analysis to maximize discrimination 

between the two latent classes. This approach replaces ad hoc or heuristic thresholding with a 

principled, decision-theoretic criterion. The resulting framework yields stable and interpretable 

component clusters across independent runs and provides a reproducible foundation for 

downstream inference, including connectivity analysis and group comparisons. Although 

motivated by EEG and fMRI applications, the methodology is broadly applicable to any 

modality involving independent component analysis or related unsupervised decompositions.  

 

Keywords: Reproducibility; Test–retest reliability; Independent component analysis (ICA); 

Component clustering; Intrinsic connectivity networks (ICNs); RAICAR; ROC analysis; 

Mixed multinomial modeling; EEG; fMRI 
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Novel Empirical Likelihood Method for the Cumulative Hazard 

Ratio under Stratified Cox Models 

 

Yichuan Zhao1, Dazhi Zhao2,* 

Department of Mathematics and Statistics, Georgia State University 

 

 

ABSTRACT 

 

Evaluating the treatment effect is a crucial topic in clinical studies. Nowadays, the ratio of 

cumulative hazards is often applied to accomplish this task, especially when those hazards may 

be nonproportional. The stratified Cox proportional hazards model, as an important extension 

of the classical Cox model, has the ability to flexibly handle nonproportional hazards. In this 

article, we propose a novel empirical likelihood method to construct the confidence interval for 

cumulative hazard ratio under the stratified Cox model. The large sample properties of the 

proposed profile empirical likelihood ratio statistic are investigated, and the finite sample 

properties of the empirical likelihood-based estimators under some different situations are 

explored in simulation studies. The proposed method was finally applied to perform statistical 

analysis on a real-world dataset on the survival experience of patients with heart failure. 

 

Keywords: Cumulative hazard ratio; Empirical likelihood; Nonproportionality; Stratified Cox 

model; Survival analysis 
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GUEST: Graphical Models for Ultrahigh-Dimensional and Error-

Prone Data by the Boosting Algorithm 

 

Li-Pang Chen, Hui-Shan Tsao 

Department of Statistics, National Chengchi University 

 

 

ABSTRACT 

 

In bioinformatics studies, understanding the network structure of gene expression variables is 

one of the main interests. In the framework of data science, graphical models have been widely 

used to characterize the dependence structure among multivariate random variables. However, 

the gene expression data possibly suffer from ultrahigh-dimensionality and measurement error, 

which make the detection of network structure challenging. The other important application of 

gene expression variables is to provide information to classify subjects into various tumors or 

diseases. In supervised learning, while linear discriminant analysis is a commonly used 

approach, the conventional implementation is limited in precisely measured variables and 

computation of their inverse covariance matrix, which is known as the precision matrix. To 

tackle those challenges, we introduce a new method called GUEST, which refers to Graphical 

models for Ultrahigh-dimensional and Error-prone data by the booSTing algorithm. The 

estimation strategy includes measurement error correction in high-dimensional variables under 

various distributions and then applies the boosting algorithm to identify the network structure 

and estimate the precision matrix. When the precision matrix is estimated, it can be used to 

construct the linear discriminant function and improve the accuracy of the classification. 

 

Keywords: Feature screening; measurement error; network structure; statistical learning 
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A Likelihood Approach for Data Integration Involving Missing Data 

and Misclassified Variables 

 

Zheng Yu1, Hua Shen2* 

Department of Mathematics and Statistics, University of Calgary  

 

 

ABSTRACT  

 

Integrating information from probability and nonprobability samples for unbiased inference can 

encounter both missing data and measurement errors, distorting population estimates. We 

develop a likelihood-based method that addresses missing outcomes and misclassified 

covariates in a probability sample, as well as dual misclassification of both outcome and 

covariate in a nonprobability sample. Simulation studies show substantial bias reduction over 

naive methods, and a real-world example underscores the method’s practical advantages for 

more reliable inference. 

 

Keywords: Data Integration, Measurement Error, Nonprobability Sample  

 

 

  

Back to Sessions List 



�����������������������
�����������������������������
�������������
��
�	�����
�����������������
�������
�� � � �

409 

Trans-Ancestry Cell-Type-Specific eQTLs Mapping by Integrating 

scRNA-seq and Bulk Data 

 

Wenxin Jiang1, Mingxuan Cai1,* 

1Department of Biostatistics, City University of Hong Kong 

 

 

ABSTRACT 

 

Genome-wide association studies (GWAS) have successfully identified numerous genetic 

variants associated with complex traits and diseases, primarily located in noncoding regions. 

The emergence of expression quantitative trait loci (eQTLs) studies offered a unique 

opportunity to connect these variations to gene expression in relevant biological conditions. 

Despite the promise, two major challenges remain for existing eQTL studies. First, many eQTL 

effects are cell-type-specific. Traditional eQTL analyses often rely on bulk RNA sequencing 

(bulk RNA-seq) data, which measures the average gene expression levels across heterogeneous 

cell types and states, obscuring the cell-type-specific genetic effects. While the recent 

advancements in single-cell RNA sequencing (scRNA-seq) allow for deeper investigation at 

the cell-type level, they are limited by increased technical noise and smaller sample sizes. 

Second, current eQTL findings are predominantly based on European samples, making it 

difficult to extrapolate these results to non-European ancestries and hindering the interpretation 

of GWAS findings in diverse populations. 

Here, we introduce a unified framework for trans-ancestry cell-type-specific eQTLs (ct-eQTLs) 

mapping by integrating summary statistics from bulk RNA-seq and scRNA-seq datasets 

(traceCB). This approach not only controls type I errors at nominal levels but also enhances the 

statistical power for identifying ct-eQTLs in underrepresented populations. TraceCB leverages 

several unique features. First, it boosts the statistical power by leveraging a larger scRNA-seq 

data from the European population while accounting for ancestral heterogeneities. Second, 

using the scRNA-seq data as a bridge, it further improves ct-eQTL mapping by integrating a 

large bulk RNA-seq data (e.g., the GTEx cohort). Third, unlike existing meta-analysis methods, 

it effectively accounts for the heterogeneous eQTL effects across populations and cell types, 

yielding well-calibrated p-values. Fourth, it only requires summary statistics of eQTL studies 

as its input, making it widely applicable to various tissues, cell types, and populations. 

We demonstrate the effectiveness of traceCB through extensive simulations and analyses of real 

datasets, including multiple sc-eQTL datasets from peripheral blood mononuclear cells and 

bulk eQTL data from the GTEx and eQTLGen consortia. Our results show that traceCB 

achieves a substantial power gain in ct-eQTL mapping compared to existing methods. 
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Colocalization analysis of traceCB output and GWAS data reveals novel cell-type-specific 

regulatory mechanisms, elucidating the genetic basis of complex traits in the African and East 

Asian populations at a cellular resolution. 

 

Keywords: single-cell eQTL; Statistical Genetics; GWAS 
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Online Stochastic Optimization with Offline Data 

 

Jize Xie, Yi Chen, Rachel Q. Zhang 

Department of Industrial Engineering and Decision Analytics 

Hong Kong University of Science and Technology 

 

 

ABSTRACT 

 

For online decision-making under uncertainty, data arrives in a streaming manner and 

decisions must be made sequentially. As a prominent modeling tool, online stochastic 

optimization finds broad applications, with the online stochastic gradient descent 

(OSGD) algorithm being a standard solution. While much existing research focuses on 

the online process solely, offline data are often available ahead, offering opportunities 

to enhance the online decision-making’s quality. In this work, we investigate this 

problem by integrating offline data into the standard OSGD algorithm. We first propose 

an algorithm called OSGDwO that leverages offline information for a better online 

process initialization and stochastic gradient variance reduction. When offline and 

online data are identically distributed, by introducing a novel analytical framework, we 

demonstrate that the OSGDwO algorithm attains regrets decaying at the rate of O(1/N), 

where N is the offline sample size. To mitigate the risk due to a potential shift between 

offline and online distributions, we further develop a robustified algorithm by 

incorporating sequential hypothesis tests. This algorithm adaptively determines 

whether to utilize offline data, achieving the near-optimal performance guarantee 

regardless of the distributional shift’s magnitude. Extensive simulation studies 

demonstrate the improved and robust performances of our algorithms. Finally, we apply 

our algorithms to two operations management problems: auction bidding and inventory 

management, illustrating both the practicality and extensibility of our approaches.  

 

Keywords: stochastic optimization, sequential analysis, regret analysis 
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A Preferential Latent Space Model for Text Networks 

 

Maoyu Zhang1, Biao Cai2, Dong Li3, Xiaoyue Niu4, Jingfei Zhang1 

1Goizueta Business School, Emory University, Atlanta, GA 

2Department of Decision Analytics and Operations, City University of Hong Kong, Hong Kong 

3Department of Statistics and Data Science, Tsinghua University, Beijing, China 

4Department of Statistics, Pennsylvania State University, University Park, PA 

 

 

ABSTRACT 

 

Network data enriched with textual information, referred to as text networks, arise in a wide 

range of applications, including email communications, scientific collaborations, and legal 

contracts. In such settings, both the structure of interactions (i.e., who connects with whom) 

and their content (i.e., what is communicated) are useful for understanding network relations. 

Traditional network analyses often focus only on the structure of the network and discard the 

rich textual information, resulting in an incomplete or inaccurate view of interactions. In this 

paper, we introduce a new modeling approach that incorporates texts into the analysis of 

networks using topic-aware text embedding, representing the text network as a generalized 

multi-layer network where each layer corresponds to a topic extracted from the data. We 

develop a new and flexible latent space network model that captures how node-topic 

preferences directly modulate edge formation, and establish identifiability conditions for the 

proposed model. We tackle model estimation with a projected gradient descent algorithm, and 

further discuss its theoretical properties. The efficacy of our proposed method is demonstrated 

through simulations and an analysis of an email network. 

 

Keywords: text networks; latent space model; non-convex optimization; text analysis; topic- 

aware embedding. 
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Penalized Generative Variable Selection 

 

Shuangge Ma 

Department of Biostatistics, Yale School of Public Health 

 

 

ABSTRACT 

 

Deep networks are increasingly applied to a wide variety of data, including data with high-

dimensional predictors. In such analysis, variable selection can be needed along with 

estimation/model building. Many of the existing deep network studies that incorporate variable 

selection have been limited to methodological and numerical developments. In this study, we 

consider modeling/estimation using the conditional Wasserstein Generative Adversarial 

networks. Group Lasso penalization is applied for variable selection, which can improve model 

estimation/prediction, interpretability, and stability. Significantly advancing from the existing 

literature, the analysis of censored survival data is also considered. We establish the 

convergence rate for variable selection while considering the approximation error, and obtain a 

more efficient distribution estimation. Simulations and the analysis of real experimental data 

demonstrate satisfactory practical utility of the proposed analysis. 

 

Keywords: Deep neural network; Variable selection; Penalization; Consistency 
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Sparse Representation Learning for Scalable Single-Cell RNA 

Sequencing Data Analysis 

 

Kai Zhao1, Hon-Cheong So2, Zhixiang Lin1 

1Department of Statistics, The Chinese University of Hong Kong, Hong Kong SAR, China 

2School of Biomedical Sciences, The Chinese University of Hong Kong, Hong Kong SAR, China 

 

 

ABSTRACT 

 

The rapid rise in the availability and scale of scRNA-seq data needs scalable methods for 

integrative analysis. Though many methods for data integration have been developed, few focus 

on understanding the heterogeneous effects of biological conditions across different cell 

populations in integrative analysis. Our proposed scalable approach, scParser, models the 

heterogeneous effects from biological conditions, which unveils the key mechanisms by which 

gene expression contributes to phenotypes. Notably, the extended scParser pinpoints biological 

processes in cell subpopulations that contribute to disease pathogenesis. scParser achieves 

favorable performance in cell clustering compared to state-of-the-art methods and has a broad 

and diverse applicability. 

 

Keywords: Genomics; Integrative analysis; matrix factorization 
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Bayesian Bi-directional Self-Exciting Threshold Autoregressive 

Models for Loss Reserving 

 

Yuning Zhang1, Wilson Ye Chen1, S.T. Boris Choy1, Tak Kuen Siu2 

1University of Sydney, 2Macquarie University 

 

 

ABSTRACT 

 

This work introduces the BiSETAR model, a novel approach to loss reserving that incorporates 

threshold uncertainty within a coherent Bayesian framework. Stochastic models with time-

evolving parameters are generally considered state-of-the-art in addressing challenges posed by 

sudden large claims and irregular claim behaviours, but they treat threshold parameters as 

hyperparameters and neglect the uncertainty associated with these thresholds. The key 

contribution of this work is the introduction of a Bayesian method that treats threshold 

parameters as model parameters, allowing for the direct quantification of their uncertainty 

through the posterior distribution. To implement this, an efficient MCMC sampling algorithm 

is developed to approximate the posterior distribution of the threshold parameters. By 

incorporating bi-directional dynamics and threshold uncertainty into the forecasting process, 

the model significantly enhances the robustness and accuracy of loss forecasts, providing a 

more coherent and reliable framework for loss reserving. 

 

Keywords: Bayesian Modelling, Threshold Autoregressive Model, Loss Reserving, Run-off 

Triangle 
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Estimating Heterogeneous Treatment Effects through Multilevel 

Modeling 

 

Tu Duong Quach1, Nuttanan Wichitaksorn1, Kiet Nguyen2, and Joshua D. Hawley3 

1Department of Mathematical Sciences, Auckland University of Technology, New Zealand 

2University of Economics Ho Chi Minh City, Vietnam 

3John Glenn College of Public Affairs and Center for Human Resource Research, Ohio State 

University, USA 

 

 

ABSTRACT  

 

We propose a novel design for event studies using multilevel/hierarchical modeling. We show 

that the average treatment effect on the treated can be recovered from the variance of the nested 

random intercepts, and the heterogeneous treatment effects can be decomposed into two 

components: homogeneous treatment effects and the difference in outcomes between treated 

units. To illustrate our methodology, we revisit two studies on minimum wage policy and 

hospitalization. We thereby point out the pitfalls of the pre-trend testing when comparing one or 

a nearby period and fail to capture the heterogeneity. 

 

 

Keywords: Multilevel modeling, Hierarchical modeling, Difference-in-differences, 

Heterogeneous treatment effects 
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Predicting the Weekly Return Direction of the S&P 500 Index Using 

DNN for Time Series Classification 

 

Sang-Hyeok Lee 

Department of Big Data, Small Enterprise and Market Service 

 

 

ABSTRACT 

 

This study explores the short-horizon predictability of the S&P 500 index by reformulating 

return forecasting as a binary time-series classification problem. Using deep neural networks, 

we predict whether the average return of the upcoming week will exceed that of the current 

week. Among 48 candidate architectures, a multilayer perceptron (MLP) model achieved the 

highest test accuracy (71.62%), outperforming both convolutional alternatives and six classical 

machine learning models. Beyond statistical metrics, we assess the economic value of the 

model’s predictions through four trading strategies: Buy & Hold, Buy & Sell, Accuracy-

Weighted, and Precision-Weighted. The Buy & Sell strategy delivered a cumulative return of 

9,151%, while the Precision-Weighted strategy achieved the highest Sharpe ratio (3.08) and 

lowest Value-at-Risk (VaR). These results demonstrate that directional signals derived from 

deep learning can yield economically meaningful and risk-adjusted excess returns in weekly 

equity forecasting. Our findings challenge the strong form of market efficiency by uncovering 

persistent short-term patterns in price dynamics. The results also underscore the value of 

incorporating model confidence—through accuracy and precision—into portfolio construction. 

This research contributes to the growing literature on deep learning in finance by offering a 

robust and interpretable framework for short-term prediction and strategy design.  

 

Keywords: Deep Learning, Time Series Classification, S&P 500 Forecasting, Short-Term 

Predictability 
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Investigating Spatial Omics Data with StarTrail and STimage-1K4M 

 

Yun Li1,2, Jiawen Chen2, Caiwei Xiong2, Muqing Zhou3, Quan Sun2, Gaorav Gupta4, 

Aritra Halder5, Didong Li2  

1 Department of Genetics, University of North Carolina, Chapel Hill 

2Department of Biostatistics, University of North Carolina, Chapel Hill 

3Curriculum of Bioinformatics and Computational Biology, University of North Carolina, Chapel Hill 

4Department of Radiation Oncology, University of North Carolina, Chapel Hill 

5Department of Epidemiology and Biostatistics, Drexel University 

 

 

ABSTRACT 

 

Spatial omics technologies revolutionize studies of tissue functions. However, existing methods 

fail to capture localized, sharp changes characteristic of critical events such as tumor 

development. We present StarTrail, a gradient based method that powerfully defines rapidly 

changing regions and detects “cliff genes”, genes exhibiting drastic expression changes at 

highly localized or disjoint boundaries. StarTrail, filling important gaps in current literature, 

enables deeper insights into tissue spatial architecture. We also introduce STimage-1K4M, a 

comprehensive dataset designed to bridge this gap by providing transcriptomic features for sub-

tile images. STimage-1K4M contains 1,149 images and 4,293,195 pairs of sub-tile images and 

gene expressions. STimage-1K4M offers unprecedented granularity, paving the way for a wide 

range of advanced research in multi-modal data analysis. 

 

Keywords: spatial omics; gradient; Gaussian process; histological image 
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Multi-Ancestry Fine-Mapping of Causal Variants in Genome-Wide 

Association Studies 

 

Boran Gao1, Xiang Zhou2,* 

1Department of Statistics, Purdue University 

2Department of Statistics and Data Science, Yale University 

 

 

ABSTRACT 

 

Fine-mapping in genome-wide association studies attempts to identify causal SNPs from a set 

of candidate SNPs in a local genomic region of interest and is commonly performed in one 

genetic ancestry at a time. Here, we present multi-ancestry sum of the single effects model 

(MESuSiE), a probabilistic multi-ancestry fine-mapping method, to improve the accuracy and 

resolution of fine-mapping by leveraging association information across ancestries. MESuSiE 

uses summary statistics as input, accounts for the diverse linkage disequilibrium pattern 

observed in different ancestries, explicitly models both shared and ancestry-specific causal 

SNPs, and relies on a variational inference algorithm for scalable computation. We evaluated 

the performance of MESuSiE through comprehensive simulations and multi-ancestry fine-

mapping of four lipid traits with both European and African samples. In the real data, MESuSiE 

improves fine-mapping resolution by 19.0% to 72.0% compared to existing approaches, is an 

order of magnitude faster, and captures and categorizes shared and ancestry-specific causal 

signals with enhanced functional enrichment. 

 

Keywords: GWAS; fine-mapping; multi-ancestry; Bayesian 
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An Alternative Method for Instrument Variable Regression: Reverse 

Two-Stage Least Squares (r2SLS) 

 

Lei Fang, Wei Pan 

Division of Biostatistics and Health Data Science, University of Minnesota 

Email: panxx014@umn.edu 

 

 

ABSTRACT 

 

Two-stage least squares (2SLS) is by default applied to infer a putative causal association 

between an exposure, such as a gene or a protein, with an outcome such as a complex disease 

or trait, in transcriptome- or proteome-wide association studies (TWAS/PWAS). In a typical 

two-sample setting for TWAS/PWAS, the stage 1 sample size is much smaller than that of stage 

2. To reduce the resulting attenuation bias and estimation uncertainty in stage 1 and boost 

statistical power of the conventional TWAS, we propose a new method, called reverse two-

stage least squares (r2SLS): instead of imputing a gene's expression (using genetic variants as 

instrumental variables, IVs) in stage 1 and then testing the association between the imputed 

expression and the observed outcome in stage 2 in the conventional 2SLS approach, we propose 

predicting the outcome (using IVs) and testing the association between the predicted outcome 

and the observed gene expression. Theoretically, we establish that the r2SLS estimator is 

asymptotically unbiased with a normal distribution. We also show theoretically when 2SLS and 

r2SLS are asymptotically equivalent and when r2SLS is asymptotically more efficient than 

2SLS. We also consider the practical issue of how to select invalid IVs. We use simulations and 

three real data examples based on the GTEx gene expression data, UKB-PPP proteomic data 

and several GWAS summary datasets to demonstrate some advantages of r2SLS over 2SLS, 

including possibly better type I error control, higher statistical power and robustness to weak 

IVs. 

 

Keywords: 2SLS; Causal inference; GWAS; TWAS 
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Partitioned Blood Pressure Polygenic Risk Reveals Differential 

Genetic Effects and Environmental Modulation of Cardiovascular 

Disease 

 

Xiaofeng Zhu1, Yihe Yang1, Dongwon Lee2, Aravinda Chakravarti3 
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3Center for Human Genetics and Genomics, NYU Grossman School of Medicine, New York, NY, 10016, 

USA 

 

 

ABSTRACT 

 

Genetic variants within cis-regulatory elements (CREs) contribute substantially to the 

heritability of complex traits, with tissue-specific effects shaping their regulatory functions. 

Constructing polygenic risk scores (PRSs) based on tissue-restricted CREs can provide deeper 

insights into the biology underlying complex traits. In this talk, we present a method to partition 

blood pressure (BP) PRSs according to CREs from four tissue types: adrenal gland, artery, heart, 

and kidney. These CRE-partitioned PRSs exhibit heterogeneous contributions to cardiovascular 

disease, reveal interactions with environmental factors, and improve predictive performance. 

 

Keywords: polygenic risk scores, cis-regulatory elements, blood pressure, cardiovascular 

disease 
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Improving Unbiasedness of the Proportional Hazards Model 

Estimator with Cox and Snell’s Bias Approximation and Jackknife 

Resampling 

 

Chia-Hui Huang1, Ruby Chiu-Hsing Weng1  

Department of Statistics, National Chengchi University, Taipei, Taiwan 

 

 

ABSTRACT 

 

Bias approximation has played an important role in maximum likelihood estimation method, 

and numerous bias calculation techniques have been proposed under different contexts. For the 

semiparametric proportional hazards model, which is the standard regression method to study 

the time-to-event data, the existing work applied the bias formula and derived the approximate 

bias of Cox’s estimator based on the partial likelihood function. In this work, we instead use 

the joint likelihood function and utilize the counting process approach to develop approximate 

bias of Cox’s estimator. Explicit expressions for the higher order partial derivatives are derived, 

which facilitate the bias calculation techniques. We also incorporate jackknife resampling 

method and propose a Jackknife-Cox-Snell method that processes the biasedness of Cox’s 

estimator through two steps, where the first step aims for removing the analytical terms derived 

from Cox and Snell’s formula and the second step reduces the residual bias term then. A 

comprehensive simulation study is performed to show the usefulness of the proposed bias-

corrected method. We also apply the proposed method to two sets of survival data for 

comparison and illustration. 

 

Keywords: Bias calculation, Counting process, Cox and Snell’s formula, Jackknife, 

Nonparametric maximum likelihood estimator, Proportional hazards model 
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A Novel Approach When Facing Emerging Infectious Disease --- 

Randomized Selection Design 

 

Cheng-Shiun Leu, Ph.D. 

Columbia University Irving Medical Center, USA 

 

 

ABSTRACT 

 

When facing an emerging infectious disease (such as COVID-19 or Ebola) with no readily 

available effective treatment, one is less interested in making declarations of statistical 

significance than in identifying a promising direction forward. A randomized selection design 

offers the appropriate tools for the approach. The general goal of a randomized selection design 

is to select one or more treatments from several competing candidates to which patients are 

randomly assigned, in such a way that selected treatment(s) are likely to be better than those 

not selected. For example, if one treatment is clearly superior to all the others, we may demand 

that the procedure select that treatment with high probability. The experimental treatments 

could be different doses of a drug or intensities of a behavioral intervention, different treatment 

schedules, modalities, or strategies, or different combinations of treatments. The hallmark 

feature of a selection design is its ability to achieve its stated goals with surprisingly fewer 

participants compared with traditional “phase III” trials, precisely because it eschews the formal 

hypothesis test paradigm with its tight control over type I error rates. In addition, the selection 

procedure allows for sequential elimination of inferior treatments, sequential recruitment of 

superior treatments, and may be used to select treatments with fixed or variable subset sizes 

make it even more appealing in practice. Thus, they are ideal for middle development settings 

where we are interested in selecting promising treatments under circumstances typically limited 

by smaller sample sizes. In this talk, I’ll focus on the discussion of the Levin-Robbins-Leu 

(LRL) family of sequential subset selection procedures, their design considerations, and actual 

applications in clinical trials. 
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Cyclic SOAs and Moving Window Criteria for Space-Filling Designs 

 

Wei-Chun, Kang, Cheng-Yu, Sun 

National Tsing Hua University, Taiwan 

 

 

ABSTRACT 

 

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 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. 

 

Keywords: Computer experiments, Design of experiments, Orthogonal arrays, Strong 

orthogonal arrays, Centered L2-discrepancy, Wrap-around L2-discrepancy, Rectangular 

Uniformity criterion, Cyclic strong orthogonal arrays 
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Nonparametric Mediation Analysis of Non-Markov Illness-Death 

Model 

 

Li-Sheng Zhuang1, Jih-Chang Yu2, Yen-Tsung Huang3 

1,3Institute of Statistical Science, Academia Sinica 

2Department of Statistics, National Taipei University 

 

 

ABSTRACT 

 

The illness-death model is widely used to characterize disease progression over time. Previous 

work focuses either on estimation without causal interpretation or on causal interpretation under 

a strong Markov assumption where the terminal event depends on the status but not the timing 

of the intermediate event. To bridge the research gap, we propose a new definition of 

counterfactual hazard that relaxes the Markov assumption by considering the entire history of 

the intermediate event. We derive an identification formula that involves an integral with 

respect to the probability density function of the intermediate event time. Direct and indirect 

effects refer to the influence of an exposure on the terminal event not mediated by, and mediated 

through, the intermediate event, respectively. We propose nonparametric kernel estimators for 

the two effects and study their asymptotic properties. We conduct numerical simulations to 

examine the proposed estimators’ finite-sample performance. Applying the method to a 

hepatitis study where the Markov assumption is violated, we show that the effect of hepatitis C 

on mortality is not mediated through septicemia. 

 

Keywords: illness-death model, non-Markov assumption, causal inference, mediation analysis, 

kernel density estimation 
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Analysing Load-Sharing System under Progressive Censoring Using 

Statistical and Machine Learning Approach 

 

Anil Maurya1*, Raj Kamal Maurya1  

1Department of Mathematics, Sardar Vallabhbhai National Institute of Technology, Surat, India 

 

 

ABSTRACT 

 

This study focuses on the reliability analysis of a multi-component load-sharing system under 

a progressive censoring scheme. In such a system, where a component fails, its load is 

redistributed among the surviving components, increasing their failure rates. Such systems are 

known as load-sharing systems. The lifetimes of the components follow the Weibull distribution; 

we estimate system parameters and reliability measures using both classical and Bayesian 

frameworks. In the classical approach, the maximum likelihood estimation method is employed, 

with asymptotic confidence intervals derived for system parameters. For the Bayesian 

framework, we use informative priors to obtain Bayesian estimates and construct the highest 

posterior density intervals. A Monte Carlo simulation study is presented to compare the 

performance of these estimation methods. Furthermore, real data is used to validate the 

proposed methodologies, demonstrating the effectiveness of the approaches. Furthermore, we 

introduce machine learning techniques to analyze the reliability of the model. We have 

employed three different machine learning methods, such as support vector regressor, random 

forest regressor, and gradient boosting regressor, to estimate reliability. A comparative analysis 

of all three methods has been discussed using performance metrics. Finally, the influence of 

model parameters on reliability estimation has been explored. 

 

Keywords: Load-sharing system, Progressive censoring scheme, Maximum likelihood 

estimator, Bayes estimator, Machine learning prediction, Performance evaluation 
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Compound Optimal Design Strategy for Life-Testing Experiment 

under Progressive Hybrid Censoring Scheme 

 

Vaibhav N. Dhameliya1*, Raj Kamal Maurya1, Ritwik Bhattacharya2  

1Department of Mathematics, Sardar Vallabhbhai National Institute of Technology, Surat, India 

2Department of Mathematical Sciences, University of Texas at El Paso, El Paso, Texas, USA 

 

 

ABSTRACT 

 

In life-testing experiments, optimal designs based on single objectives or constraints have been 

extensively studied, whereas research on multi-objective approaches is still in its early stages 

of development. In this study, we have introduced a compound design strategy for optimizing 

life-testing plans under a progressive hybrid censoring scheme. Our approach utilizes a 

graphical method to develop and evaluate efficient test designs, balancing cost with factors such 

as trace, determinant, and variance of the inverse Fisher information matrix. With the help of 

illustrative examples, we demonstrate the advantages of compound optimal designs compared 

with traditional constraint-based methods. Furthermore, we have discussed the advantages of 

compound optimal designs over traditional constraint-based methods and used sensitivity 

analysis to assess design robustness and limitations. Additionally, we analyze real-life data to 

validate the practical applicability of our proposed methodology, showcasing its effectiveness 

in optimizing life-testing experiments. 

 

Keywords: Life testing, Compound optimal design, Weibull distribution, Cost function, 

Progressive hybrid censoring scheme, Sensitivity analysis 
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Optimal Progressively Censored Reliability Sampling Plans for the 

Log-Location-Scale Distribution 

 

Chien-Tai Lin1,*, Shao-Lun Jane1 and N. Balakrishnan2 

Department of Mathematics, Tamkang University, Taiwan 

 Department of Mathematics and Statistics, McMaster University, Hamilton, Ontario, Canada  

 

 

ABSTRACT 

 

We introduce here a variable neighborhood search (VNS) algorithm-based approach to 

determine the minimum sample sizes required for progressively censored reliability sampling 

plans within the flexible family of log-location-scale family of distributions, which includes 

Weibull and log-logistic distributions. The proposed method significantly reduces sample sizes 

compared to previously developed approaches, demonstrating its feasibility, especially for 

small sample sizes, in contrast to complete search methods (CSM). Optimal censoring plans are 

identified using A- and D-optimality criteria, and a variance-measure criterion. The proposed 

approach consistently outperforms the method discussed in Ng et al. (2004) for the case of 

Weibull distribution. 

 

Keywords: Acceptance sampling; Log-logistic distribution; Optimal criteria; Variable 

neighborhood search algorithm; Weibull distribution 
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Quantifying Physical Activity Intervention Effects via Functional 

Regression 

 

Nidhi Pai, Yu Lu, Kristin A. Linn, Erjia Cui 

Division of Biostatistics and Health Data Science, University of Minnesota, Minneapolis, Minnesota, 

U.S.A. 

 

 

ABSTRACT 

 

Physical activity (PA) intervention studies often collect repeated intensity measurements over 

long observation periods. Quantifying the variation in intervention effects over the study period 

is critical to evaluating and improving intervention strategies, yet many analyses reduce PA data 

into scalar summary measures, resulting in limited insights. We propose a functional regression 

framework, which captures time-varying intervention effects by modeling the entire PA 

trajectory as a functional observation. From both methodological and practical perspectives, we 

demonstrate the advantages of function-on-scalar regression (FoSR) over the traditional two-

step approach of applying functional principal components analysis (FPCA) followed by 

regressing scores on covariates. The FoSR is further extended to a function-on-function 

regression (FoFR) for studying the association of PA across time periods. Methods are applied 

to daily step counts from the Social incentives to Encourage Physical Activity and Understand 

Predictors (STEP UP) study, revealing distinct and highly interpretable time-varying effects of 

three intervention strategies on PA and differences in their sustainability. Our case study 

highlights the feasibility of functional data analysis techniques for uncovering novel insights in 

intervention studies with high-dimensional endpoints. 

 

Keywords: Functional data analysis; Functional regression; Physical activity intervention; 

Wearable devices 
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Comparison and Ensemble Strategies of Measurement Error 

Correction Methods in Multiple Regression with Validation Data 

 

Yun-Ting Wei, Jia-Ren Tsai* 

Department of Statistics and Information Science, Fu Jen Catholic University, New Taipei City, Taiwan 

(ROC) 

 

ABSTRACT 

 

Validation data provide researchers with access to replicate or gold-standard measurements on 

a subset of observations, which in turn facilitate the direct estimation of error variances within 

measurement error models. In the absence of validation data, measurement error is typically 

non-identifiable, leading to systematic attenuation bias in the estimation of regression 

coefficients. However, by incorporating validation data, the observed variance can be 

decomposed into true variance and error variance, allowing for the estimation of reliability 

ratios or calibration factors. These quantities are subsequently incorporated into correction 

procedures, yielding regression coefficients and variable selection outcomes that more closely 

approximate those based on the unobserved true values. This study integrates several methods 

with measurement error correction capabilities and further proposes an ensemble estimation 

strategy to leverage the strengths of different models, aiming to achieve optimal predictive 

performance. The simulation study encompasses both structural and functional models, settings 

with independent and correlated covariates, varying sample sizes, and different levels of 

measurement error. We examine how changes in the proportion of error-free observations 

within the validation sample affect model performance, thereby providing a comprehensive 

assessment of the applicability and predictive accuracy of each method and ensemble strategy 

across diverse scenarios. The results indicate that the presence of validation samples 

substantially reduces estimation bias and improves predictive accuracy. As the proportion of 

error-free observations increases, differences across methods gradually diminish, and their 

overall performance converges. Further comparisons under varying conditions reveal that the 

proposed ensemble strategy consistently achieves the lowest mean squared prediction error 

across all simulation scenarios as well as in empirical analyses of Visceral Adipose Tissue data, 

demonstrating superior robustness and accuracy in diverse settings. These findings underscore 

the critical role of validation data design and confirm the practical value of ensemble strategies 

for empirical research involving measurement error. 

(* corresponding author: 141628@mail.fju.edu.tw) 

 

Keywords: Measurement error model, Validation data, Ensemble strategy  
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A Deep Learning Random-Effect Modelling Approach for clustered 

Count Data 

 

Jihoon Kim1, VU TUAN ANH2, Il Do Ha1 

1Department of Statistics and Data Science, Pukyong National University, Busan, South Korea 

2Department of Artificial Intelligence Convergence, Pukyong National University, Busan, South Korea 

 

 

ABSTRACT 

 

The deep neural network (DNN) model, a core model of deep learning, provides high predictive 

power to predict and classify output variables involved in various fields by modeling the 

nonlinear functional relationship between input and output variables through hidden layers. 

However, since the DNN has been mainly developed when output variables are independent, 

applying it immediately when there is a correlation between output variables has a disadvantage 

in that predictive performance is greatly reduced. This correlation is usually modeled via 

random effects, but the random effect model has been mainly developed under the assumption 

of linearity in the functional relationship between input and output variables. 

In this talk, we propose a new Poisson DNN random-effect model. The output variables are 

correlated count outcomes which are obtained from the repeated measures over time. For 

estimation (learning) of the proposed model, we develop an optimization algorithm based on 

negative marginal likelihood as a loss function. Simulation and real data analysis demonstrate 

the validity of the proposed method. In particular, the simulation results confirmed that the 

proposed DNN model provides higher predictive performance than the existing prediction 

models. 

 

Keywords: DNN, random effect, count data, marginal likelihood 
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A Statistical Framework Leveraging Single-Cell Data for Cell Type 

Deconvolution in Bulk Transcriptomics 

 

Chin-Sheng Teng1, Pei-Ling Lin1, Yijia Xue1, Ying Lin1, Ryan Kitagawa1, Makena 

Grigsby1, RJ Honicky2, Eugene Bolotin2, Xiaoqian Liu1, Weixin Yao1, Xinping Cui1,* 

1Department of Statistics, University of California, Riverside, USA 

2Industry Partner, Miraomics, USA 

 

ABSTRACT  

 

Bulk transcriptomics measures averaged gene expression across all cells in a sample, masking 

the contributions of individual cell types. Abnormal cell type proportions are closely linked to 

disease initiation and progression, making accurate deconvolution both biologically and 

clinically important. Single-cell RNA sequencing (scRNA-seq) provides detailed cellular 

resolution, but its use is limited by cost and sample availability. A framework is therefore 

needed to leverage existing scRNA-seq data to develop and evaluate deconvolution methods 

for bulk datasets. 

We developed a framework using real scRNA-seq data to generate pseudo-bulk mixtures with 

known ground-truth proportions, ensuring that natural biological heterogeneity is preserved. 

Within this framework, we introduced an alternative statistical approach and compared it with 

conventional deconvolution methods. Conventional approaches rely on predefined reference 

profiles for each cell type and use regression to estimate cell type proportions. In contrast, our 

approach directly learns gene-level weights that map bulk expression to cell type composition, 

reframing deconvolution as a supervised learning problem. This design enables flexible 

statistical modeling, including regression-based methods such as ridge and lasso regression, 

and tree-based methods such as Random Forest and XGBoost. 

We applied our framework to the CZ CellxGene hippocampus scRNA-seq dataset to generate 

pseudo-bulk mixtures for evaluation. Once trained, the same models can be applied to bulk 

RNA-seq data such as GTEx, where true cell type proportions are not available, to estimate 

cellular composition in real tissue samples. While the hippocampus dataset is relatively small 

and limits generalization, our framework is flexible and scalable, making it well suited for 

application to larger single-cell and bulk datasets. This provides a practical tool for advancing 

statistical methods for cell type deconvolution in bulk transcriptomics. 

 

Keywords: Cell type deconvolution, Bulk transcriptomics, Single-cell RNA-seq, Statistical 

framework, Supervised learning  
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Prediction of Deterioration of Patients with Dyspnea in Emergency 

Department 

 

Sung-Hyuk Choi
１

, Byeong-Cheul Ko2 

1Korea University Guro Hospital 

2Korea Medical Institute 

 

 

ABSTRACT 

 

The initial severity triage of patients with dyspnea is essential to provide adequate care. The 

appropriate value of the factor to 154,383 patients visiting the emergency department from 

January 1, 2015 to December 31, 2018. Actual hospitalization and discharge in patients with 

dyspnea who are visiting the emergency department from January 1, 2019 to December 31, 

2020. The rapid predicition of hospitalization and discharge using Rasch analysis in ED was 

highly accurate when combined with more efficient factors, similar to the analysis of artificial 

intelligence. 

 

Keywords: triage, severity, dyspnea  
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Reframing Cross-World Independence for Identifying Path-Specific 

Effects 

 

En-Yu Lai1, Jih-Chang Yu2, Yen-Tsung Huang1 

1Institute of Statistical Science, Academia Sinica 

2Department of Statistics, National Taipei University 

 

 

ABSTRACT 

 

The challenge of identifying causal mechanisms in real-world problems often involves multiple 

factors and requires the evaluation of path-specific effects within a multi-mediator setting. 

Identification in this context depends not only on standard causal assumptions but also on the 

demanding cross-world independence assumption. To address this issue, Lin et al. (2017) 

introduced an alternative causal framework using an interventional approach, which fulfills the 

cross-world independence by redefining path-specific effects. Later, Stensrud et al. (2021) 

proposed the dismissible component conditions assumption to identify separable effects in the 

presence of competing events. In this study, we employed SWIGs to systematically investigate 

the underlying causal concepts of the three causal semantics for identifying path-specific effects. 

Specifically, we extended the notion of separable effects and formulated the corresponding 

assumptions required for identifying path-specific effects. We emphasized that violations of 

cross-world independence arise from mediators excluded from the model. By analogy with how 

exchangeability between actual and counterfactual outcomes is achieved through sufficient 

control of confounders, we argue that cross-world independence can be approximated in 

practice by incorporating a sufficient set of mediators. 

 

Keywords: cross-world independence, generalized separable effects, interventional approach, 

path-specific effect, causal assumptions, multimediator model, SWIG 
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VACANT: An Adaptive Framework for Rare-Variant Association 

Testing that Leverages Continuous Functional Annotations 

 

Shu-Hsien Cho1,2, Yao Yu2, Ryan Bohlender2, Chad Huff2 

1UTHealth Graduate School of Biomedical Sciences 

2Department of Epidemiology, University of Texas MD Anderson Cancer Center 

 

 

ABSTRACT 

 

To address this, we developed the Variant Annotation Clustering Association Test (VACANT), 

a novel and flexible statistical framework. VACANT first partitions rare variants (MAF < 0.5%) 

into ordered, disjoint sets based on a continuous annotation score, a strategy designed to isolate 

association signals by stratifying variants according to their functional impact. The framework 

offers two testing modalities: 1) a univariate approach, where each variant set is independently 

tested and the resulting p-values are combined using the Aggregated Cauchy Association Test 

(ACAT), effectively preserving the signal from high-impact variant set; and 2) a multivariate 

approach, where all sets are simultaneously included as predictors in a single model, with 

significance assessed via a comprehensive goodness-of-fit test. For parameter estimation in 

both modalities, VACANT employs Firth’s penalized logistic regression to ensure robust and 

well-calibrated results, even with sparse variant counts. To account for population structure and 

genetic relatedness, the framework can optionally incorporate a genetic relatedness matrix 

(GRM), shifting the underlying statistical mechanism to a generalized linear mixed model 

(GLMM). 

Through extensive simulations and analysis of whole-exome sequencing data for key breast 

cancer susceptibility genes (ATM, BRCA1/2, CHEK2, PALB2) from the UK Biobank, we 

demonstrate the utility of our approach. VACANT consistently achieved similar or higher 

empirical power than established methods, including SKAT-O and STAAR-O. For instance, our 

method surpassed 95% power for BRCA1 and BRCA2 with approximately 2,000 cases, a 

threshold at which competing methods showed negligible power. Critically, VACANT 

maintained rigorous control of the Type I error rate across all tested scenarios. Its computational 

efficiency and modular architecture make VACANT a powerful and statistically robust 

framework for enhancing rare-variant association discovery in modern biobank-scale analyses. 

 

Keywords: Rare-Variant Association Test, Functional Annotation, Case-Control Imbalances, 

Biobank Data  
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ABSTRACT 

 

The relationship between coups and democracy has long been debated. However, the 

mechanisms through which authoritarian regimes transition to democracy remain unclear. This 

study investigates how different types of authoritarian regimes transition to democracy, using a 

causal mediation framework within a semi-competing risks setting. It focuses particularly on 

the role of coups. We compiled data from 116 countries that experienced authoritarian rule 

between 1950 and 2020. In the proposed framework, regime type is treated as the exposure, 

time to coup as the mediator, and time to democratization as the outcome. The exposure and 

confounders are time- varying, allowing past country-specific information to improve estimates 

of the causal relationships between authoritarian regimes, coups, and democratic transitions. 

We employ a semiparametric estimator to identify two effects: an indirect effect, the effect of 

regime type on democratization via coups, and a direct effect, the effect not mediated through 

coups. Our proposed semiparametric mediation analyses show that the original type of 

authoritarian regime affects the chance of later democratization, which may be mediated 

through the occurrence of coups. Our findings provide new insights into the pathways through 

which authoritarian regimes either maintain power or transition to democracy, underscoring 

that the effect of coups depends on the type of authoritarian regime. 

 

Keywords: causal mediation model; semi-competing risk; coups; democracy 
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ABSTRACT 

 

Instrumental variables (IVs) are often continuous, arising in diverse fields including economics, 

epidemiology, and the social sciences. Existing approaches for continuous IVs typically impose 

strong parametric models or homogeneous treatment effects, while fully nonparametric 

methods may perform poorly in moderate to high dimensions. We propose a new framework 

for identifying and estimating the average treatment effect (ATE) with continuous IVs via the 

conditional weighted average derivative effect (CWADE). Using a conditional Riesz 

representation, our framework also unifies continuous and categorical IVs. In this framework, 

the ATE is typically overidentified, leading to a semiparametric observed data model with 

nonlinear constraints on the tangent space. Addressing these nonlinear constraints requires 

delicate tools: we develop semiparametric efficiency theory using a second-order parametric 

submodel, which, to the best of our knowledge, has not been standard practice in this literature. 

For estimation, we characterize a class of conditional reverse Riesz representers for the 

CWADE, yielding an easy-to-implement, triply robust estimator that is also locally efficient. 

We apply our methods to a novel dataset from the Princess Margaret Cancer Centre to examine 

the so- called obesity paradox in oncology, assessing the causal effect of excess body weight 

on two-year mortality among patients with non–small cell lung cancer. 

 

Keywords: Mendelian randomization; Riesz representers; Semiparametric methods; 

Unmeasured confounding 

 

  

Back to Poster List 



�����������������������
�����������������������������
�������������
��
�	�����
�����������������
�������
�� � � �

445 

Automated Analysis of Experiments using Hierarchical Garrote 

 

Wei-Yang Yu and V. Roshan Joseph∗ 

H. Milton Stewart School of Industrial and Systems Engineering, Georgia Institute of Technology, 

Atlanta, GA 30332 

 

 

ABSTRACT 

 

In this work, we propose an automatic method for the analysis of experiments that incorporates 

hierarchical relationships between the experimental variables. We use a modified version of the 

nonnegative garrote method for variable selection which can incorporate hierarchical 

relationships. The nonnegative garrote method requires a good initial estimate of the regression 

parameters for it to work well. To obtain the initial estimate, we use generalized ridge regression 

with the ridge parameters estimated from a Gaussian process prior placed on the underlying 

input-output relationship. The proposed method, called HiGarrote, is fast, easy to use, and 

requires no manual tuning. Analysis of several real experiments are presented to demonstrate 

its benefits over the existing methods. 

 

Keywords: Gaussian process; Generalized ridge regression; Nonnegative garrote; Variable 

selection 
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Uncertainty Quantification for Noisy Low-Tubal-Rank Tensor 

Completion 

 

Jiuqian Shang, Jingyang Li, Yang Chen 

Department of Statistics, University of Michigan 

 

 

ABSTRACT 

 

The low-tubal-rank tensor model has been used for multidimensional data to capture signals in 

the frequency domain. Algorithms have been developed to estimate low-rank third-order 

tensors from partial and corrupted entries. However, uncertainty quantification and statistical 

inference for these estimates remain largely unclear. We introduce a flexible framework for 

inference on general linear forms of a large tensor whenever an entry-wise consistent estimator 

is available. Under mild regularity conditions, we construct asymptotically normal estimators 

of these linear forms through double-sample debiasing and low-rank projection. These 

estimators allow us to construct confidence intervals and perform hypothesis testing. 

Simulation studies support our theoretical results. We apply the method to the total electron 

content (TEC) reconstruction problem, demonstrating that it delivers more robust 

reconstructions and informative entry-wise confidence intervals. 

 

Keywords: Spectral method; Asymptotic normality; Total electron content (TEC) 
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Linearly Constrained Symmetric Rank-One Approximation for Pre-

Image Recovery in Nonlinear Matrix Completion 

 

Elvin Tseng1, Laura Balzano1,2, Gregory Ongie3 

1Department of Statistics, University of Michigan 

2Department of Electrical Engineering & Computer Science, University of Michigan 

3Department of Mathematical and Statistical Sciences, Marquette University 

 

 

ABSTRACT 

 

We study the linearly constrained rank-one approximation of a symmetric matrix, motivated by 

pre-image recovery and structured matrix estimation. We show that the problem admits a simple 

geometric reduction to a one-dimensional equation whose largest root yields the global 

minimizer. Under mild assumptions, this solution is unique. We further give a verifiable 

condition that distinguishes true local minima from spurious stationary points. We also clarify 

connections to generalized eigenvalue problem and trust-region formulations, revealing strong 

but non-trivial structural links. For large-scale instances where the required eigendecomposition 

is computationally intensive, we develop a scalable projected-gradient method that avoids 

explicit factorization and remains effective in high dimensions. 

 

Keywords: Constrained optimization; Generalized eigenvalue problem; Nonlinear matrix 

completion; Trust-region subproblem; Spurious local minima 
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Investigating the Pleiotropic Effects of Splice-Affecting Variants on 

Cancer and Metabolic Diseases 

 

Jia-Ying Su1, En-Yu Lai1, Chien-Ling Lin2, Yen-Tsung Huang1,* 

1Institute of Statistical Science, Academia Sinica 

2Institute of Molecular Biology, Academia Sinica 

 

ABSTRACT 

 

Genome-wide association studies (GWAS) have identified numerous loci for complex diseases, 

but a key challenge is to understand their biological functions. A specific class of potent 

functional variants, known as Splice-Affecting Variants (SAVs), alter the RNA splicing process, 

which can lead to the production of aberrant proteins and disrupt cellular function. There is 

substantial evidence that metabolic dysregulation, such as that seen in type 2 diabetes and 

obesity, is a significant risk factor for various cancers. Therefore, we aim to investigate whether 

SAVs confer risk for both metabolic diseases and cancer through a shared genetic mechanism, 

a phenomenon known as pleiotropy. 

We leveraged genotype and electronic health record data from over 560,000 participants in the 

Taiwan Precision Medicine Initiative (TPMI). Our analysis focused on 468 high-confidence 

SAVs predicted by our previously developed tool, spliceAPP. We then employed a novel 

statistical framework designed to integrate evidence from two different traits. This method 

substantially boosts the power to identify shared genetic architecture, even when one of the 

signals is modest. 

Our analyses indicate that several SAVs are significantly associated with the risk of metabolic 

diseases while also demonstrating a concurrent association with cancer risk (FDR < 0.01). 

Specifically, 118 SAVs were identified between prostate cancer and type 2 diabetes, while 71 

SAVs were found between rectal cancer and type 2 diabetes. Among these, a core set of 38 

SAVs was significant in both relationships. Notably, several of these shared variants are located 

in genes with well-established roles in both cancer and metabolic diseases, including CDKN1A, 

TNFRSF1B, C2, SERINC2, and ST3GAL6. These findings lend support to our pleiotropy 

hypothesis, offering new insights into how SAVs may drive cancer pathophysiology through 

shared biological pathways and highlighting the potential of integrative analytical strategies to 

unravel the genetic basis of complex diseases. 

 

Keywords: Pleiotropy; Splice-Affecting Variants (SAVs); Cancer Genetics; Metabolic Disease; 

Taiwan Precision Medicine Initiative (TPMI).  
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LBBNN: An R package for Sparse Bayesian Neural Networks 
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ABSTRACT 

 

Artificial neural networks are highly popular and successful non-linear statistical models, used 

in a wide variety of applications. They do however have some drawbacks, mainly that they are 

heavily overparameterized, leading to overfitting. There are several ways of mitigating this, one 

is to incorporate parameter uncertainty through a Bayesian neural network (BNN). Model 

averaging also becomes straight-forward with BNNs, which typically improves performance. 

It is also of interest to reduce the amount of parameters of BNNs, to make them more 

interpretable, and reduce the memory footprint. This can be done in a principled way with latent 

binary Bayesian neural networks (LBBNN) [1], where a Bernoulli variable is placed in front of 

each weight in the network. While this incurs an extra parameter per weight compared to 

standard BNNs, the resulting sparse networks can make up for this. For example, both [1] and 

[2] demonstrate that networks with only 10 % of the original weights maintain similar accuracy 

and calibration metrics.  

A further advance is to concatenate the input-layer to each hidden layer. Doing this allows for 

learning different functions based on the data. For example, in [3], we demonstrate that if we 

generate synthetic data that is linear, the network learns to remove all non-linear 

transformations and reduces to only a linear layer. This is in contrast to traditional statistical 

models where the assumptions on what function to model has to be made a priori. In [3], we 

also demonstrate that our method generates much sparser representations than standard 

LBBNNs, and also sparser than other related baselines, while maintaining high predictive 

power. Additionally, we introduce the concept of active paths, which is simply a path from an 

input node, either directly or via one or more hidden units to an output node. The motivation 

behind this is that pruning edges in a network may leave us with inactive nodes, meaning that 

no information going through these nodes will contribute to the output. This then can leave us 

with an even sparser representation than just considering the proportion of removed edges. 

Furthermore, the concept of active paths allows us to obtain both global and local explanations 

of predictions of the network. The goal of the R package LBBNN is to unify all the above 

mentioned approaches to make it usable for a wider audience. We allow the user to choose 

between standard LBBNNs, LBBNNs with normalizing flows (moving beyond mean-field 

Gaussian posteriors to allow for non-independent weights, as demonstrated in [2], and LBBNNs 
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with input-skip. 

 

Keywords: Bayesian neural networks, variational inference, uncertainty, explainability 
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ABSTRACT 

 

Limit theorems for the magnetization in the p-spin Curie–Weiss model, for p ≥ 3, have been 

derived recently. In this work, we strengthen these results by proving Cramér-type moderate 

deviation theorems and Berry–Esseen bounds for the magnetization (suitably centered and 

scaled). In particular, we show that the rate of convergence is on the order O(N-1/2) when the 

magnetization has asymptotically Gaussian fluctuations, and O(N-1/4) when the fluctuations are 

non-Gaussian. As an application, we derive a Berry–Esseen bound for the maximum 

pseudolikelihood estimate of the inverse temperature in the p-spin Curie–Weiss model with no 

external field, for all points in the parameter space where consistent estimation is possible. 

 

Keywords: Central Limit Theorems; Stein’s Method; Moderate Deviation; Spin Systems 

 

 

  

Back to Poster List 



�����������������������
�����������������������������
�������������
��
�	�����
�����������������
�������
�� � � �

453 

Concentration-QTC Analysis to Support ICH E14 with a Real Case 

 

Kong Xin1, Xin Zhang2 
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ABSTRACT 

 

This presentation introduces ICH E14 and Concentration-QTC model. The PK and ECG data 

obtained from a Phase I study characterized the effects of the drug and had demonstrated there 

were no effects on QT/QTc intervals and other ECG parameters. The results were adequate to 

waive a formal TQT trial for regulatory submission.  

 

Keywords: Concentration-QTC, Pharmacokinetics, ICH E14, Thorough QT/QTc, Early Phase 
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Yuanhang Luo Hong Kong Polytechnic University Invited Speaker 

Jinchi Lv University of Southern California Invited Speaker 

Kwan-Liu Ma University of California at Davis Invited Speaker 

Pulong Ma Iowa State University Invited Speaker 

Shuangge Ma Yale University Invited Speaker 

Tianzhou Ma University of Maryland Invited Speaker 
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Anil Maurya Sardar Vallabhbhai National Institute of Technology, Surat, India General Participant 

Hao Mei Renmin University of China Invited Speaker 

Xiaoli Meng Harvard University Invited Speaker 

George Michailidis University of California, Los Angeles Session Organizer 

Caleb Miles Columbia University Invited Speaker 

Kevin Moon Utah State University Invited Speaker 

Toshinari Morimoto National Taiwan University General Participant 

Satoshi Morita Kyoto University Graduate School of Medicine Invited Speaker 

Jonas Mueller Cleanlab Invited Speaker 

Amitava Mukherjee XLRI - Xavier School of Management Invited Speaker 

Hans-Georg Müller University of California, Davis Invited Speaker 

Thuan Nguyen Oregon Health and Science University Invited Speaker 

Jing Ning The University of Texas M.D. Anderson Cancer Center Invited Speaker 

Ning Ning Texas A&M University Invited Speaker 

Todd Ogden Columbia University Invited Speaker 

Shuhei Ota Kanagawa University Session Organizer 

Fang-Shu Ou Mayo Clinic General Participant 

Wei Pan University of Minnesota Invited Speaker 

Byeong Uk Park Seoul National University Invited Speaker 

Frederick Kin Hing Phoa Institute of Statistical Science, Academia Sinica Invited Speaker 

Tseng Po Shan Tsinghua University General Participant 

Aman Prakash Sardar Vallabhbhai National Institute of Technology, Surat, India General Participant 

Soumik Purkayastha University of Pittsburgh Invited Speaker 

Peihua Qiu University of Florida Session Chair 

Hsiau Ren National Changhua University of Education Invited Speaker 

Kun Ren City University of Hong Kong Invited Speaker 

Zhao Ren University of Pittsburgh Invited Speaker 

Juan M. Rodriguez-Diaz University of Salamanca Invited Speaker 

Michael Sachs University of Copenhagen Invited Speaker 

Srijan Sengupta North Carolina State University Invited Speaker 

Jiuqian Shang University of Michigan General Participant 

Jun Shao University of Wisconsin Invited Speaker 

Dennis Shen University of Southern California Invited Speaker 

Guohao Shen The Hong Kong Polytechnic University Invited Speaker 

Hua Shen University of Calgary Session Chair 

Chenlu Shi New Jersey Institute of Technology Invited Speaker 

Shota Shibasaki Doshisha University Invited Speaker 
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Shwu-Rong Shieh Institute of Statistical Science, Academia Sinica General Participant 

Yun-Jer Shieh Institute of Statistical Science, Academia Sinica General Participant 

Jia-Han Shih National Sun Yat-sen University Invited Speaker 

Yei Eun Shin Seoul National University Invited Speaker 

Hai Shu New York University Invited Speaker 

Jeng Shuen-Lin National Cheng Kung University Invited Speaker 

Huei-Lun Siao Institute of Statistical Science, Academia Sinica General Participant 

CY (Chor-yiu) Sin National Tsing Hua University General Participant 

Tony Sit The Chinese University of Hong Kong Invited Speaker 

Lars Skaaret-Lund Norwegian University of Life Sciences General Participant 

Mike So The Hong Kong University of Science and Technology General Participant 

Peter Song University of Michigan Invited Speaker 

Xinyuan Song The Chinese University of Hong Kong Invited Speaker 

John Stevens Utah State University Invited Speaker 

John Stufken George Mason University Invited Speaker 

Jia-Ying Su Institute of Statistical Science, Academia Sinica Contributed Poster 

Pei-Fang Su National Cheng Kung University Session Chair 

Yoshiki Sugimoto Doshisha University Invited Speaker 

Cheng-Yu Sun National Tsing Hua University Invited Speaker 

Jiayang Sun George Mason University Invited Speaker 

Li-Hsien Sun National Central University General Participant 

Saifei Sun City University of Hong Kong General Participant 

Wei-Hsiang Sun University of Michigan, Ann Arbor General Participant 

An-Shun Tai National Tsing Hua University General Participant 

Yi-Cheng Tai National Chengchi University General Participant 

Nanami Taketomi Nagasaki University Invited Speaker 

Ming Tan Georgetown University General Participant 

Hua Tang Stanford University Invited Speaker 

Rong Tang Hong Kong University of Science and Technology Invited Speaker 

Szu-Yu Tang Pfizer Inc. Invited Speaker 

Chin-Sheng Teng University of California, Riverside General Participant 

Huei-Wen Teng National Yang Ming Chiao Tung University General Participant 

Lu Tian Stanford University Invited Speaker 

Naitee Ting StatsVita, LLC Invited Speaker 

Khong-Loon Tiong Institute of Statistical Science, Academia Sinica General Participant 

Guangyu Tong Yale University Invited Speaker 

Xin Tong National University of Singapore Invited Speaker 
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Arthur Tsai Institute of Statistical Science, Academia Sinica Invited Speaker 

Guei-Feng (Cindy) Tsai Center for Drug Evaluation, Taiwan Session Organizer 

Henghsiu Tsai Institute of Statistical Science, Academia Sinica Session Organizer 

Katherine Tsai Apple Invited Speaker 

Ruey Tsay National Tsing Hua University General Participant 

Elvin Tseng University of Michigan General Participant 

George Tseng University of Pittsburgh Invited Speaker 

Panagiotis Tsiamyrtzis Politecnico di Milano Invited Speaker 

I-Ping Tu Institute of Statistical Science, Academia Sinica Session Organizer 

Hung-Ping Tung National Yang Ming Chiao Tung University General Participant 

Hajime Uno Harvard Medical School/Dana-Farber Cancer Institute Invited Speaker 

Chao Wang The University of Sydney Invited Speaker 

Chen Wang The University of Hong Kong General Participant 

Chiatse Wang Institute of Statistical Science, Academia Sinica General Participant 

Chien-Chung Wang Colorado State University General Participant 

Ci-Yu Wang University of Michigan General Participant 

HaiYing Wang University of Connecticut Invited Speaker 

Huixia Judy Wang Rice University Session Organizer 

Jane-Ling Wang University of California, Davis Session Organizer 

Jiebiao Wang University of Pittsburgh Invited Speaker 

Jingshu Wang The University of Chicago Invited Speaker 

Junhui Wang The Chinese University of Hong Kong Invited Speaker 

Lei Wang The Lotus Group Invited Speaker 

Lin Wang Purdue University Invited Speaker 

Linbo Wang University of Toronto Invited Speaker 

Mey Wang Institute of Statistical Science, Academia Sinica General Participant 

Naisyin Wang University of Michigan General Participant 

ShaoHsuan Wang National Central University Session Chair 

Shulei Wang University of Illinois Urbana-Champaign General Participant 

Tzu-Chi Wang Institute of Statistical Science, Academia Sinica General Participant 

Wanjie Wang National University of Singapore Invited Speaker 

Weijing Wang National Yang Ming Chiao Tung University General Participant 

Weining Wang University of Bristol Invited Speaker 

Wenyang Wang Dalian Maritime University Invited Speaker 

Xia Wang University of Cincinnati Invited Speaker 

Xiaofeng Wang Cleveland Clinic Invited Speaker 

Yi-Ting Wang National Taiwan University Invited Speaker 
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Yinghui Wei University of Plymouth General Participant 

Yingying Wei The Chinese University of Hong Kong Invited Speaker 

Yun Ting Wei Fu Jen Catholic University General Participant 

Nuttanan Wichitaksorn Auckland University of Technology Invited Speaker 

Ka-Chun Wong City University of Hong Kong Invited Speaker 

Kin Yau Wong The Hong Kong Polytechnic University Invited Speaker 

Weng Kee Wong University of California, Los Angeles Invited Speaker 

William WL Wong University of Waterloo Invited Speaker 

Changbao Wu University of Waterloo Invited Speaker 

Di Wu University of North Carolina at Chapel Hill General Participant 

Han-Ming Wu National Chengchi University Invited Speaker 

Hulin Wu University of Texas Health Science Center at Houston Invited Speaker 

Jer-Yuarn Wu Academia Sinica Invited Speaker 

Jia-Syuan Wu Institute of Statistical Science, Academia Sinica General Participant 

Jingwei Wu Temple University General Participant 

Kai-Yuan Wu Institute of Statistical Science, Academia Sinica Contributed Poster 

Samuel Wu University of South Florida Invited Speaker 

Shan-Chi Wu Institute of Statistical Science, Academia Sinica General Participant 

Wayne Yi-Hung Wu UTHealth/ MD Anderson Cancer Center General Participant 

Yichao Wu University of Illinois Chicago Invited Speaker 

Yihong Wu Yale University Invited Speaker 

Ying Nian Wu University of California, Los Angeles Invited Speaker 

Zhijin Wu Brown University Invited Speaker 

Amy Xia Amgen Inc. Invited Speaker 

Dong Xia Hong Kong University of Science and Technology Invited Speaker 

Liming Xiang Nanyang Technological University Invited Speaker 

Hongquan Xu University of California, Los Angeles Session Organizer 

Yanxun Xu Johns Hopkins University Invited Speaker 

Haoran Xue City University of Hong Kong General Participant 

Bao-Zhu Yang Yale University Invited Speaker 

Hsin-Chou Yang Institute of Statistical Science, Academia Sinica Session Organizer 

Jingyuan Yang AbbVie Session Chair 

Jingzhen Yang Nationwide Children's Hospital Invited Speaker 

Junho Yang Institute of Statistical Science, Academia Sinica Invited Speaker 

Kang-Chung Yang Institute of Statistical Science, Academia Sinica General Participant 

Min Yang University of Illinois Chicago Invited Speaker 

Shihao Yang Georgia Institute of Technology Invited Speaker 
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Qiwei Yao London School of Economics Invited Speaker 

Kazuyoshi Yata University of Tsukuba Invited Speaker 

Jingjing Ye BeOne Medicines Invited Speaker 

Chen-Hsiang Yeang Institute of Statistical Science, Academia Sinica Invited Speaker 

Arthur Yeh Bowling Green State University Invited Speaker 

ChiChun Yeh Institute of Statistical Science, Academia Sinica Contributed Poster 

Grace Yi University of Western Ontario Invited Speaker 

Guosheng Yin University of Hong Kong General Participant 

Naoki Yoshimaru Doshisha University Invited Speaker 

Guo Yu University of California Santa Barbara Invited Speaker 

Jih-Chang Yu National Taipei University General Participant 

Menggang Yu University of Michigan Invited Speaker 

Ruoqi Yu University of Illinois Urbana-Champaign Invited Speaker 

Wei-Yang Yu Georgia Institute of Technology General Participant 

Ying Yuan University of Texas MD Anderson Cancer Center Invited Speaker 

Chongzhi Zang University of Virginia Invited Speaker 

Yong Zang Indiana University Session Organizer 

Bin Zhang Cincinnati Children's Hospital Medical Center General Participant 

Elio Zhang Seattle University Invited Speaker 

Emma Jingfei Zhang Emory University Invited Speaker 

Hao Zhang Michigan State University Session Organizer 

Jin-Ting Zhang National University of Singapore General Participant 

Min Zhang University of California, Irvine Invited Speaker 

Nanhua Zhang University of Cincinnati / Cincinnati Children's Hospital Medical 

Center 

Invited Speaker 

Tingting Zhang University of Pittsburgh Session Organizer 

Yichen Zhang Purdue University Invited Speaker 

Ying Zhang University of Nebraska Medical Center Invited Speaker 

Zhihan Zhang East China Normal University Invited Speaker 

Hongyu Zhao Yale University Invited Speaker 

Yi Zhao Indiana University School of Medicine Invited Speaker 

Yichuan Zhao Georgia State University Invited Speaker 

Yunpeng Zhao Colorado State University Invited Speaker 

Zhongming Zhao University of Texas Health Science Center at Houston Invited Speaker 

Cheng Zheng University of Nebraska Medical Center Invited Speaker 

Qi Zheng University of Louisville Invited Speaker 

Tian Zheng Columbia University Session Chair 
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Wei Zheng University of Tennessee Invited Speaker 

Haibo Zhou University of North Carolina at Chapel Hill Invited Speaker 

Hua Zhou University of California, Los Angeles Invited Speaker 

Xiang Zhou Yale University Invited Speaker 

Changbo Zhu University of Notre Dame Invited Speaker 

Ji Zhu University of Michigan Invited Speaker 

Tianming Zhu Nanyang Technological University Invited Speaker 

Xiaofeng Zhu Case Western Reserve University Invited Speaker 

Yuhua Zhu University of California, Los Angeles Invited Speaker 

Zhengyuan Zhu Iowa State University Invited Speaker 

Li-Sheng Zhuang Institute of Statistical Science, Academia Sinica Contributed Poster 

Baiming Zou University of North Carolina at Chapel Hill Invited Speaker 

Hui Zou University of Minnesota Invited Speaker 




