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A. Personal Statement 
 
My primary research interest lies in understanding the causes of health disparities, including those related to 
pharmaceutical treatments and/or non-pharmaceutical interventions such as social and environmental 
exposures, and public health policy. When trying to address the excessive complexity of the underlying causes 
of such disparities, existing methods of analysis often fail to combine flexibility, efficiency, and power. This 
motivates me to pursue further methodological research on non-linear, mechanistic causal relationships that 
advance traditional statistical models, methods, and algorithms in causal discovery and inference. Beyond my 
current methodological interests, I have had many opportunities to collaborate with researchers from different 
fields, including epidemiologists, economists, and other biomedical researchers, primarily in the areas of 
analyzing imaging and biomarker data, and infectious disease modeling.  
 
I have focused on developing novel statistical methods that project complex causal structures to low- dimensional 
causal estimands that are free of the fundamental assumptions of causal inference. The significant contribution 
of this work lies in bridging Shannon’s seminal work on information theory to statistical examinations of 
association [3] and causality [1, 2] in observational data. I propose new analytic methods that facilitate the study 
of not only association but also asymmetry (which is reflective of underlying causality) beyond the scope of 
traditional causal analysis. Said methods can be readily applied in practical studies with intuitive conditions and 
interpretations of causal mechanisms. 
 
Additionally, I have been interested in the spatiotemporal forecasting of infectious diseases, specifically, COVID-
19 in India. Using epidemiological disease transmission models [4, 5, 6], I worked on generating counterfactual 
evidence in support of how strengthening public health interventions early would have helped control 
transmission in the country and significantly reduced mortality, even without harsh lockdowns.  
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Positions and Scientific Appointments 
2018 – 2018  Intern, Data science group, Walmart Labs, Bengaluru, KA, INDIA. 
2020 – 2024 Graduate student research assistant, University of Michigan, Ann Arbor, MI, USA. 
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C. Contributions to Science 
 

1. An information-theoretic framework for association and causality: my methodological research proposes 
novel statistical methods that study complex causal structures through low-dimensional causal estimands 
that are free of the fundamental assumptions of causal inference. I study Shannon’s seminal work on 
information theory in the context of statistical examinations of causality in observational data. This framework 
has exciting applications in modern and prominent areas of scientific research, including mediation analysis 
and instrumental variables. 

2. Compartmental models for infectious disease modeling: Using spatiotemporal forecasting of infectious 
diseases, I focused on the transmission and fallout of COVID-19 in India in collaboration with epidemiologists 
and economists. In addition to examining the strengths and weakness of different models, I was involved in 
preparing an interactive online platform offering a comprehensive view of the trajectory of the pandemic in 
India. This resource was crucial for effective policymaking, given the massive attention on forecasting case 
and death counts linked with COVID-19 and to counter the spread of misinformation. 
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