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Rachel Cummings, PhD 
The Fu Foundation School of Engineering and Applied Science 
Columbia University 
New York, New York 
  
Talk title: Differential Privacy for Dynamic Databases 
 
Abstract: Privacy concerns are becoming a major obstacle to using data in the ways we want. How can 
data scientists make use of potentially sensitive data, while providing rigorous privacy guarantees to the 
individuals who provided data? Over the last decade, differential privacy has emerged as the de facto 
gold standard of privacy preserving data analysis.  Differential privacy ensures that an algorithm does 
not overfit to the individuals in the database by guaranteeing that if any single entry in the database 
were to be changed, then the algorithm would still have approximately the same distribution over 
outputs.  In this talk, we will focus on recent advances in differential privacy for dynamic databases, 
where the content of the database evolves over time as new data are acquired.  First, we will see how to 
extend differentially private algorithms for static databases to the dynamic setting, with relatively small 
loss in the privacy-accuracy tradeoff. Next, we see algorithms for privately detecting changes in data 
composition. We will conclude with a discussion of open problems in this space, including the use of 
differential privacy for other types of data dynamism. (based on joint works with Sara Krehbiel, Kevin 
Lai, Yuliia Lut, Yajun Mei, Uthaipon (Tao) Tantipongpipat, Rui Tuo, and Wanrong Zhang.)     
 
Bio: Dr. Rachel Cummings is an Assistant Professor in the Fu Foundation School of Engineering and 
Applied Science at Columbia University. Her research interests lie primarily in data privacy, with 
connections to machine learning, algorithmic economics, optimization, statistics, and information 
theory. Her work has focused on problems such as strategic aspects of data generation, incentivizing 
truthful reporting of data, privacy-preserving algorithm design, impacts of privacy policy, and human 
decision-making. Dr. Cummings received her Ph.D. in Computing and Mathematical Sciences from the 
California Institute of Technology, her M.S. in Computer Science from Northwestern University, and her 
B.A. in Mathematics and Economics from the University of Southern California.  She is the recipient of an 
NSF CAREER award, a Google Research Fellowship for the Simons Institute program on Data Privacy, a 
Mozilla Research Grant, the ACM SIGecom Doctoral Dissertation Honorable Mention, the Amori 
Doctoral Prize in Computing and Mathematical Sciences, a Caltech Leadership Award, a Simons Award 
for Graduate Students in Theoretical Computer Science, and the Best Paper Award at the 2014 
International Symposium on Distributed Computing.   Dr. Cummings also serves on the ACM U.S. Public 
Policy Council's Privacy Committee. 
 



 

 
George Cybenko, PhD 
Dorothy and Walter Gramm Professor of Engineering 
Thayer School of Engineering 
Dartmouth College, Hanover NH  

Talk title: Reinforcement Learning with Attrition 

Abstract: While machine learning has shown remarkable progress in a variety of domains, those 
successes have been made in environments that are stochastically stationary. That is, the statistics of 
the environment do not change which effectively assumes that an adversary is not adapting. This talk 
will review basic concepts and several recent relevant results, suggesting ways in which to both analyze, 
learn and operate in such environments. 

Bio: Dr. George Cybenko is the Dorothy and Walter Gramm Professor at the Thayer School of 
Engineering at Dartmouth. Cybenko has made research contributions in machine learning, information 
security and computational and adversarial behavioral analysis. He has advised dozens of PhD students, 
included among them are the previous CTO of the FBI (Wayne Chung) and the current CISO of Barclays 
International (David Robinson).  Cybenko was the Founding Editor-in-Chief of IEEE Security & Privacy, 
which is currently the largest professional society publication focused on security. Professor Cybenko is 
a Fellow of the IEEE, has served on the Defense Science Board, the US Air Force Science Advisory Board 
and is presently on the US Army Cyber Institute Advisory Board. Prior to joining Dartmouth, he was 
Professor of Electrical and Computer Engineering at the University of Illinois at Urbana-Champaign. 
Cybenko received his BS (University of Toronto) and PhD (Princeton) degrees in Mathematics. 
 
 
Moazzam Khan, PhD  
Software Engineer 
IBM Security Systems 

Talk title: Applying Data science to Detect Malicious User Behavior 

Abstract: User behavior is a major indicator of security status of a network. Malicious user behavior may 
range from inadvertent, such as drive-by download from an infected website, to intentional misuse such 
as unauthorized access, stealing proprietary information etc. Every user action on a network leaves a 
trail behind in the form of device logs, we can apply data science on these device logs to extract useful 
analytics about a user’s behavior. In this talk we will discuss IBM Qradar User Behavior Analytics as a use 
case to see how we can apply data science to the device log data and extract useful analytics about the 
user behavior. 

Bio: Moazzam Khan is an IBM software engineer working on the Qradar-based User Behavior Analytics 
application. Before joining the development role, Moazzam was involved with the Watson for Cyber 
Security group as a researcher for another Qradar-based application called Watson Advisor. He has also 
worked with the engineering team for IBM’s IPS and IDS solutions such as G, GX, M and XGS series. He 
holds a doctorate from Georgia Institute of Technology in Electrical and Computer Engineering. He 
regularly writes for SecurityIntelligence.com on topics related to cyber security and data science. He is 



also an adjunct faculty at Kennesaw State University. In his leisure time, Moazzam is a tennis aficionado 
and participates in several Atlanta-based tennis leagues. 

 

 
 
Xiao-Li Meng, PhD 
Whipple V.N. Jones Professor of Statistics, 
Harvard University 

Talk title: Personalized Treatments: Sounds heavenly, but where on Earth did they find my guinea pigs? 

Abstract: Are youkidding me? Surely no one should take personalized literally. Fair enough, but then 
how un-personalized is personalized? That is, how fuzzy should “me” become before there are enough 
qualified “me”s to serve as my guinea pigs? Wavelet-inspired Multi-resolution(MR)inference (Meng, 
2014, COPSS 50th Anniversary Volume) allows us to theoretically frame such a question, where the 
primary resolution level defines the appropriate fuzziness---very much like identifying the best viewing 
resolution when taking a photo. Statistically, the search for the appropriate primary resolution level is a 
quest for a sensible bias-variance trade-off: estimating more precisely a less relevant treatment effect 
verses estimating less precisely but a more relevant treatment effect for “me.” Theoretically, the MR 
framework provides a statistical foundation for transitional inference, an empiricism concept, rooted 
and practiced in clinical medicine since ancient Greece. Unexpectedly, the MR framework also reveals a 
world without the bias-variance trade-off, where the personal outcome is governed deterministically by 
potentially infinitely many personal attributes. This world without variance apparently prefers 
overfitting in the lens of statistical prediction and estimation, a discovery that might a clue to some of 
the puzzling success of deep learning and the like (Li and Meng, 2021, JASA). 
 
Bio: Dr. Xiao-Li Meng is the Founding Editor-in-Chief of Harvard Data Science Review and is well known 
for his depth and breadth in research and his innovation and passion in pedagogy.  His interests range 
from the theoretical foundations of statistical inferences (e.g., the interplay among Bayesian, Fiducial, 
and frequentist perspectives; frameworks for multi-source, multi-phase and multi- resolution 
inferences) to statistical methods and computation (e.g., posterior predictive p-value; EM algorithm; 
Markov chain Monte Carlo; bridge and path sampling) to applications in natural, social, and medical 
sciences and engineering (e.g., complex statistical modeling in astronomy and astrophysics, assessing 
disparity in mental health services, and quantifying statistical information in genetic studies).  Dr. Li was 
the former Dean of the Graduate School of Arts and Sciences at Harvard.  Dr. Li was named the best 
statistician under the age of 40 by COPSS (Committee of Presidents of Statistical Societies) in 2001, and 
he is the recipient of numerous awards and honors for his more than 150 publications in at least a dozen 
theoretical and methodological areas, as well as in areas of pedagogy and professional development. He 
has delivered more than 400 research presentations and public speeches on these topics. 
 
 
 
 
 
 
 



 
Doug Miller, MD 
Senior Associate Dean for Medical Education 
Medical College of Georgia 
Augusta University 

Talk title: Medical Decision Making & Diagnostic Ambiguity in the AI Era 

Abstract: Modern medicine at the nexus of two unhealthy megatrends – growing administrative cost 
waste and exploding big data. New technologies are often advanced as solutions for these and other 
indurate healthcare complexities. But technology insertion into systems is never neutral, and often has 
unintended consequences. In this complexity-technology context, diagnostic ambiguity can emerge and 
cause poor patient outcomes, cost-inefficiencies and medical errors. The challenges of system 
complexity and diagnostic ambiguity can now be purposefully addressed by harnessing the probability, 
data and computing sciences.  

Medical decision-making is an application of probability science to the interrelated processes of testing, 
diagnosis and treatment. Decision-makers and diagnostic systems seek to learn from existing 
information to achieve faster, more accurate and reproducible solutions to problems, and ideally to 
avert them. Decision analysis is a mathematical approach helpful under circumstances of diagnostic 
ambiguity, by showing decision makers that a preferred treatment plan depends on knowledge, the care 
objective and decision criteria.   

Data science de-convolutes high-dimensional dynamic datasets and wrangles complex big data. 
Knowledge creation sorts data complexities in the evidence so that medical providers can make credible 
assumptions and draw logical conclusions that guide complex care. Knowledge representation makes 
querying of diverse data structures by humans and/or intelligent machines possible, in order to model 
and communicate solutions to complexity.  

The computing science trend artificial intelligence (AI) uses algorithms in neural networks to ‘learn’ 
patterns in complex datasets, providing insights obscure to humans and predictive models opaque to 
standard statistics. Most approved AI medical applications are diagnostic, but this narrow AI cannot 
disambiguate clinical uncertainties from messy datasets like EMRs.  

Meeting global AI challenges in other data-dense context-uncertain domains like autonomous driving 
vehicles offers salient lessons for healthcare, where the probability of flawed human reasoning and bias 
are high and potentially life threatening.  Next wave broad AI technologies may be capable of helping 
doctors to disambiguate complex individual patient diagnoses in real time by improving clinical 
reasoning, mitigating biases and explaining or even averting medical errors.  However, adopting difficult 
to interpret “black box” AI models based on suspect data quality for high stakes medical decisions can 
worsen clinical ambiguities and healthcare inefficiencies.   
 
Bio: Having published >200 original papers and book chapters in the field, Doug Miller enjoys a global 
reputation as a cardiologist and academic medicine leader. He has served as the Dean of three research-
intensive medical schools in the U.S. and Canada, and as a member of their national MD program 
accrediting bodies.  He advises several global health policy and biomedical business organizations. An 
entrepreneur holding patents in the fields of new drug development, medical imaging and artificial 



intelligence (AI), his high impact journal publications and invited lectures make him a leading authority 
on AI applications to healthcare and medical education. 
 
 
 
Aditya Prakash, PhD 
College of Computing 
Georgia Institute of Technology 
Atlanta, Georgia 
 
Talk title: Deep Learning data-driven approaches for Epidemic Forecasting 
 
Abstract: The devastating impact of the currently unfolding global COVID-19 pandemic and those of the 
Zika, SARS, MERS, and Ebola outbreaks over the past decade has sharply illustrated our enormous 
vulnerability to emerging infectious diseases. There are many questions that are being studied by 
epidemiologists and public officials during these outbreaks. Building on our prior work, we have been 
pursuing multiple activities amidst the COVID-19 pandemic in the United States, collaborating with 
partners in academia, industry and public health agencies, from award-winning work on helping forecast 
pandemic trajectories (also shown on the CDC website) to designing more localized and less 
burdensome campus interventions. In this talk, I will briefly give an overview of our recent research in 
designing well calibrated, robust, accurate and interpretable deep learning models for epidemic 
forecasting, illustrating the important role data science and machine learning have to play for pandemic 
prevention and prediction. 
 
Bio: B. Aditya Prakash is an Associate Professor in the College of Computing at the Georgia Institute of 
Technology (“Georgia Tech”). He received a Ph.D. from the Computer Science Department at Carnegie 
Mellon University in 2012, and a B.Tech (in CS) from the Indian Institute of Technology (IIT) -- Bombay in 
2007. He has published one book, more than 80 papers in major venues, holds two U.S. patents and has 
given several tutorials at leading conferences. His work has also received multiple best-of-conference, 
best paper and travel awards. His research interests include Data Science, Machine Learning and AI, with 
emphasis on big-data problems in large real-world networks and time-series, with applications to 
computational epidemiology/public health, urban computing, security and the Web. Tools developed by 
his group have been in use in many places including ORNL, Walmart and Facebook. He has received 
several awards such as a Facebook Faculty Award, the NSF CAREER award and was named as one of ‘AI 
Ten to Watch’ by IEEE. His work has also won awards in multiple data science challenges (e.g the 
Facebook COVID19 Symptom Challenge) and been highlighted by several media outlets/popular press 
like FiveThirtyEight.com. He is also a member of the infectious diseases modeling MIDAS network and 
core-faculty at the Center for Machine Learning (ML@GT) and the Institute for Data Engineering and 
Science (IDEaS) at Georgia Tech.  
 
 
 
Ashis SenGupta, PhD 
Applied Statistics Unit 
Indian Statistical Institute 
Kolkata, India 
 



Talk title: Innovative Statistical Methods for Manifold Data with Biological Applications 
 
Abstract: We consider analysis of data on smooth Manifolds – specifically Directional Data, where 
observations can be mapped onto circles and spheres. Due to the disparate topologies between the line 
and the circle, usual statistical analyses for linear data are not valid for directional data. For example, the 
arithmetic mean is a non-sensical summary measure for circular or angular data. With the current era of 
Big Data analytics, dimension reduction has become a crucial aspect of data analysis and this is true for 
directional data too. However, the usual PCA or ICA are no longer valid here. In the first part of the talk, 
we present a simple and elegant solution to this problem for circular and spherical data. Illustration of 
our approach is provided through analysis of real-life Gait data. In the second part of the talk, an elegant 
approach for generalizing MANOVA to multivariate directional data is presented and illustrated through 
several real-life biological examples. 
 
Bio: Advisor/Consultant and former Head and Professor, Indian Statistical Institute, India; Adjunct 
Professor, Augusta University, Georgia, USA; and Distinguished Professor, Middle East Technical Univ, 
Turkey.  Advisor, Analythium, Canada. 
 
Ph.D. from Ohio State Univ, USA. Visiting Prof worldwide including at Stanford University; University of 
California -Santa Barbara, and –Riverside; University of Wisconsin – Madison; Concordia Univ, Montreal, 
Canada ; Institute of Statistical Mathematics, Tokyo, Japan; Dept of Actuarial Sciences, Haceteppe Univ,  
and University of Malaya, KualaLumpur, Malaysia; etc..  
 
Areas of Research: Big Data Analytics, Directional Statistics and Bio-Sciences, High Volatility Probability 
Distributions, Multivariate Analysis;  
 
Author/Co-author of 12 books and volumes/special issues including Topics in Circular Statistics, World 
Scientific, New Jersey; and Probability Distributions on Manifolds, Wiley (To appear, 2020). 
 
International and National recognitions, including 2 Lifetime Achievements and Distinguished Statistician 
Award.  Ex Editor-in-Chief of Environmental and Ecological Statistics (Springer, USA) and Jr. of ISPS 
(India). Ex-Advisor in the Scientific Advisory Board of Institute of Statistical Mathematics, Tokyo, Japan. 
Member of Advisory Committees of DST and PAMC,  Govt. of India.  
 
Elected President of Mathematical Sciences section of Indian Science Congress in 2011-2012. Elected 
Member (Fellow) of International Statistical Institute; Fellow of the National Academy of Sciences, India, 
Fellow of Indian Society of Probability and Statistics, and Fellow of the American Statistical Association – 
currently the only in-service statistician in India with this recognition.   
 
 

 
Elizabeth Slate, PhD 
Duncan McLean and Pearl Levine Fairweather Professor 
Department of Statistics 
Florida State University, FL 
 
Talk title: A Joint Model for Biomarker Discovery in Heterogeneous Populations 
 



Abstract: Identification of valid, clinically relevant biomarkers for disease has potential to provide less 
invasive diagnostic tools, to enhance understanding of initiation and progression at the cellular level, 
and to guide development of new therapeutic agents.  When the biomarkers are binary, logic regression 
provides a means to discover Boolean combinations of the markers strongly associated with outcome. 
The interpretability of these Boolean marker combinations and, potentially, additional interactions with 
environmental and behavioral characteristics, is appealing and can provide insight.  However, complex 
diseases such as cancer that arise from multiple pathways and present at varying stages of development 
and progression can lead to hidden population heterogeneity in the biomarker-disease association.  We 
describe an extension of logic regression for jointly modeling binary and continuous outcomes that uses 
a latent class structure to accommodate subpopulation heterogeneity.  Estimation and inference are 
compared for two Bayesian semiparametric formulations using a variety of computational approaches. 
 
Bio: Elizabeth is the Duncan McLean and Pearl Levine Fairweather Professor of Statistics and 
Distinguished Research Professor in the Department of Statistics at Florida State University.  She 
received her PhD in Statistics from Carnegie Mellon University in Pittsburgh, PA and held positions on 
the faculty at Cornell University and the Medical University of South Carolina prior to joining FSU.  She 
has held visiting positions at Stanford University, the Biometry Research Group of the National Cancer 
Institute in Bethesda, MD, the Statistics and Applied Mathematical Science Institute in Raleigh, NC and 
as the David C. Jordan Visiting Scholar at AbbVie, Inc.   At FSU, she directs the program in Statistical Data 
Science and is involved in several clinical trials, including a SMART study, with the FSU Autism Institute.  
Elizabeth is a Fellow of the American Statistical Association. 
 
 
Hongyu Zhao, PhD 
Ira V. Hiscock Professor of Biostatistics, Professor of Genetics and Professor of Statistics and Data 
Science, Yale University, New Haven, CT 
 
Talk title: Predicting Disease Risk from Genomics Data 
 
Abstract: Accurate disease risk prediction based on genetic and other factors can lead to more effective 
disease screening, prevention, and treatment strategies. Despite the identifications of thousands of 
disease-associated genetic variants through genome-wide association studies in the past 15 years, 
performance of genetic risk prediction remains moderate or poor for most diseases, which is largely due 
to the challenges in both identifying all the functionally relevant variants and accurately estimating their 
effect sizes. Moreover, as most genetic studies have been conducted in individuals of European 
ancestry, it is even more challenging to develop accurate prediction models in other populations. 
Furthermore, many studies only provide summary statistics instead of individual level genotype and 
phenotype data. In this presentation, we will discuss a number of statistical methods that have been 
developed to address these issues through jointly estimating effect sizes (both across genetic markers 
and across populations), modeling marker dependency, incorporating functional annotations, and 
leveraging genetic correlations among different diseases. We will demonstrate the utilities of these 
methods through their applications to a number of complex diseases/traits in large population cohorts, 
e.g. the UK Biobank data. This is joint work with Wei Jiang, Yiming Hu, Yixuan Ye, Geyu Zhou, Qiongshi 
Lu, and others. 
 
Bio: Dr. Hongyu Zhao is the Ira V. Hiscock Professor and Chair of Biostatistics at Yale University. He 
received his BS in Probability and Statistics from Peking University in 1990 and PhD in Statistics from UC 



Berkeley in 1995. His research interests are the developments and applications of statistical methods in 
molecular biology, genetics, drug developments, and precision medicine. His current projects include 
the analysis of biobank samples with genomics, imaging, and wearable device data, cancer multi-omics 
data, brain multi-omics data, and single cell data. Dr. Zhao is a Co-Editor of the Journal of the American 
Statistical Association – Theory and Methods, and was the recipient of several honors, including the 
Mortimer Spiegelman Award for a top statistician in health statistics by the American Public Health 
Association, and Pao-Lu Hsu Prize by the International Chinese Statistical Association. 
 

 
Panel Leaders: 

 
 
Gagan Agrawal, PhD 
Professor and Associate Dean for Research and Graduate Education, School of Computer and Cyber 
Sciences, Augusta University 
 
Dr. Gagan Agrawal is a Professor and associate dean of research in the School of Computer and Cyber 
Sciences at Augusta University. He received his MS and PhD degrees from University of Maryland, 
College Park. He previously held faculty positions at University of Delaware and Ohio State 
University.  His research interests include high performance computing, big data analytics, cloud, edge 
and fog computing, and parallel machine learning. His work in these areas has resulted in more than 
275 peer-reviewed publications, significant funding from the National Science Foundation and the 
Department of Energy and 30 PhD graduates. He has served on the editorial board of four journals and 
served as program committee co-chair, area chair, or program committee major for many 
conferences.  His notable research contributions include middleware systems for parallelizing data-
analytics applications on clusters and other HPC architectures, techniques for managing scientific data, 
and parallel algorithms for data mining and machine learning.  
 
Jennifer Lewis Priestley, PhD 
Professor of Statistics and Data Science, Executive Director, Analytics and Data Science Institute, 
Kennesaw State University, Kennesaw, GA 
 
Dr. Priestley is a Professor of Statistics and Data Science, the Executive Director of Analytics and Data 
Science Institute, and an Associate Dean of the Graduate College at Kennesaw State University, 
Kennesaw, GA. She received a Ph.D. from Georgia State University, an MBA from The Pennsylvania State 
University, and a BS from Georgia Institute of Technology.  She architected the first Ph.D. Program in 
Data Science, which was launched in February 2015. In 2012, the SAS Institute recognized Dr. Priestley 
as the 2012 Distinguished Statistics Professor of the Year. Datanami recognized Dr. Priestley as one of 
the top 12 “Data Scientists to Watch in 2016.” Dr. Priestley has been a featured international speaker at 
the World Statistical Congress, the South African Statistical Association, the Nelson Mandela University, 
the Federal Reserve Bank, SAS Global Forum, Big Data Week, Technology Association of Georgia, Data 
Science ATL, the Atlanta CEO Council, Predictive Analytics World, INFORMS and dozens of academic and 
corporate conferences addressing issues related to the evolution of data science, women in data science 
and ethical data science. Prior to receiving a Ph.D. in Statistics, Dr. Priestley worked in the Financial 
Services industry for 11 years. Her positions included Vice President of Business Development for VISA 
EU in London, as well as Regional Vice President for MasterCard US and as a senior consultant with 
Accenture’s strategic services group. 


