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Abstract: Deep Belief Networks (DBN) are generative neural network models with many

layers of hidden units which were recently introduced along with a greedy layer-wise learn-

ing algorithm by Hinton et al. The main building block of a DBN is a bipartite undirected

graphical model called “restricted Boltzmann machine ”.

In the present paper, we pro-

pose a new and less greedy learning algorithm for restricted Boltzmann machines within

DBNs using Kullback-Leibler Importance Estimation Procedure. We also show its validity

by comparing our proposed algorithm with the exactly calculated KL(Pp||PP) learning

algorithm using numerical experiments based on artificial data.

Keywords: deep belief network, variational bound, restricted Boltzmann machine, learn-

ing algorithm, Kullback-Leibler Importance Estimation Procedure
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