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Emmanuel J. Candès
Stanford University

Making the black box effective:  What statistics can offer?

Abstract
The ongoing data science revolution has been driven by impressive technological advances in the capture, storage, and processing of data, across a wide range of domains. Of particular interest is the recent progress in machine learning which provides us with many potentially effective tools to learn from datasets of ever increasing sizes and make useful predictions. For instance, this year, the Turing Award recognizes the impressive empirical success of deep learning models. Some of these tools have proven to be powerful and extremely complex at the same time. While many scientists and engineers are, for good reasons, slowly getting comfortable with the idea of using models that are extremely difficult to interpret — black boxes if you will — two things cannot be compromised upon. The first is the reproducibility of scientific results. If I use a black box to determine which genomic regions influence a trait, e.g. the susceptibility to autism, how do I make sure that my findings can be reproduced in follow-up studies?  How do I make sure they are robust and will not be rapidly dismissed? The second concerns the validity of predictions. As we are increasingly turning to machine learning systems to support human decisions, how do we determine their validity? If a learning algorithm predicts the GPA of a prospective college applicant, what guarantees do I have concerning the accuracy of this prediction? In this talk, we will review recent progress in statistics which addresses these concerns. I will present broad methodologies that can be wrapped around any black box as to produce results that can be trusted. I will do my best to highlight the level of creativity underpinning these methodologies.
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