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Abstract Most learning and sampling algorithms for restricted Boltzmann machines
(RMBs) rely on Markov chain Monte Carlo (MCMC) methods using Gibbs sampling. The
most prominent examples are Contrastive Divergence learning (CD) and its variants as well
as Parallel Tempering (PT). The performance of these methods strongly depends on the mix-
ing properties of the Gibbs chain. We propose a Metropolis-type MCMC algorithm relying
on a transition operator maximizing the probability of state changes. It is shown that the
operator induces an irreducible, aperiodic, and hence properly converging Markov chain,
also for the typically used periodic update schemes. The transition operator can replace
Gibbs sampling in RBM learning algorithms without producing computational overhead. It
is shown empirically that this leads to faster mixing and in turn to more accurate learning.
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1 Introduction

Restricted Boltzmann machines (RBMs, Smolensky 1986; Hinton 2002) are undirected
graphical models describing stochastic neural networks. They have raised much attention
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