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There is an increasing growth in the amount of electronic health records (EHRs) being collected by 
healthcare facilities. Data mining techniques hold great potential to systematically use such data for 
identifying not only inefficiencies but also best practices that improve care and reduce costs. How-
ever, due to the complexity of EHR data, directly applying traditional machine learning techniques 
may yield unsatisfactory predictive performance. Recent advances in deep learning-based methods 
provide unprecedented ability to predict patients’ future health status, but they still suffer from the 
sparsity issue of EHR data. Typically, EHR data only record the information regarding a few visits 
of a patient, which would be not enough to fully unleash the power of deep predictive models. In this 
talk, I will discuss my work on improving the predictive performance by incorporating doctors’ expe-
rience (i.e., prior medical knowledge) into the state-of-the-art deep learning based models. Besides, 
due to little prior medical knowledge and the limited number of patients on rare diseases, the sparsity 
issue in rare disease prediction is more severe and its prediction is more challenging. I will introduce 
my recent work on rare disease prediction by designing an effective system using deep generative 
models and reinforcement learning techniques.
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