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Massive data from genome, exposome, and phenome are becoming available at an 
increasing rate with no apparent end in sight. Examples include Whole Genome 
Sequencing data, smartphone data, wearable devices, and Electronic Medical Records. 
The emerging field of Health Data Science presents statisticians with many exciting 
research and training opportunities and challenges. Success in health data science 
requires scalable statistical inference integrated with computational science, information 
science and domain science.  In this talk, I discuss some of such challenges and 
opportunities, and emphasize the importance of incorporating domain knowledge in 
health data science method development. I illustrate the key points using several use 
cases, including high-dimensional testing of dense and sparse signals for Whole Genome 
Sequencing (WGS) association studies, integrative analysis of different types and 
sources of data using causal mediation analysis, analysis of multiple phenotypes 
(pleiotropy) using biobanks and Electronic Medical Records (EMRs), reproducible and 
replicable research, and cloud computing. 
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