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Abstract:

If a dataset is only used once, a rich theory exists for ensuring that the conclusions are valid. But what happens
if the same dataset is reused for multiple analyses? Since each analysis may now depend on the outcome of
previous analyses, the danger of overfitting the dataset is increased. For example, if the same dataset is used to
select a learning model and then fit that model, the resulting model may appear to explain the data better than
it should.

In this talk, | will discuss a recent line of research on adaptive data analysis. | will show that there are
sophisticated techniques -- using tools from information theory and differential privacy — that enable us to
ensure that adaptive analysis provides sound conclusions. | will also discuss how adaptive data analysis is
inherently more powerful than non-adaptive data analysis.
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