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Accurate and timely forecasting of infectious diseases is critical for public health decision-
making. Over the past decade, digital data streams such as internet search queries, electronic
health records, and pharmacy sales data have emerged as powerful supplements to traditional
surveillance systems. In this talk, I will present a synthesis of my research journey in
leveraging these data sources for infectious disease prediction, spanning from classical
statistical approaches to modern AI architectures. On the statistical side, I will discuss a family
of models that combine autoregressive time series structure with penalized regression on
Google search data, and their extensions to spatial-temporal modeling, multi-disease settings,
and COVID-19 adaptation. On the AI side, I will present recent work on attention-based
transformer architectures for time series forecasting, including methods for multivariate
dependency modeling, in-context learning, and efficient linear attention. Drawing from our
ongoing participation in the CDC FluSight forecasting initiative, I will compare the strengths and
limitations of both paradigms and share practical lessons learned from real-time deployment.
The talk aims to offer perspective on when and how statistical rigor and deep learning flexibility
each contribute to reliable disease forecasting.
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