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ABSTRACT 

Information theory has guided the practical communication system design by characterizing the fundamental limits of 
data communication and compression. This talk will discuss how methodologies originating from information theory can 
provide similar benefits in learning problems. We show that information-theoretic tools can be used to understand the 
generalization behavior of learning algorithms, i.e., how a trained machine learning model behaves on unseen data.  We 
provide an exact characterization of the generalization error for the Gibbs algorithm, which can be viewed as a 
randomized empirical risk minimization algorithm. We show that the generalization error of the Gibbs algorithm is equal 
to the symmetrized Kullback-Leibler (KL) information between the input training samples and the output model weights. 
Such an information-theoretic approach is versatile, as we can also characterize the generalization error of the Gibbs-
based transfer learning algorithms using the conditional symmetrized KL information. We believe this analysis can guide 
the choice of transfer learning algorithms and the design of machine learning system in practice. 
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