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Abstract

Scalable and robust statistical methods empowered by generative Al offer unprecedent potentials for
trustworthy science as they quantify uncertainty, enhance interpretability, and accelerate scientific
discovery. In this talk, I will discuss the challenges and opportunities as we navigate the crossroad of
statistics, generative Al, and genomic health science. I will discuss robust and powerful statistical
analysis by leveraging synthetic data generated by generative Al models, such as diffusion models
and transformer, while ensuring valid statistical inference when generative AI models are
misspecified. I will illustrate key points using the analysis of large scale biobanks, whole genome
sequencing data, and electronic health records, and demonstrate the power of scientific discovery by

‘ 111te:gratmg statistics and generative Al using synthetic data. I will also discuss how to eonduct
ind interpretable large-scale whole genome sequencing (WGS) data, and illustrate :
cosystem using the TOPMed WGS samples of 200,000, the UK biobank of 500,001
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