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Abstract

In the Markov chain Monte Carlo (MCMC) approach to estimate the expectation of a function with respect to a
probability distribution, one runs a discrete-time Markov chain (typically a reversible chain) whose stationary
distribution is the target probability distribution. The convergence of such a Markov chain to its stationary
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A natural idea to modify a Markov chain so that it can explore its state space faster is to make it less likely for
the chain to visit states that it has already visited. A extreme form of such modifications appears in a class of
models related to random walks that are central to the study of polymers. These are the so called self-avoiding
walks (SAWs). The understanding of the scaling behaviour of SAW (in the number of steps, i.e. the length of
the polymer) can be reasonably argued to have been a central contribution in at least two Nobel prizes (for Paul
Flory, Chemistry, 1974; and Pierre- Gilles de Gennes, Physics, 1991). SAW is not a stochastic process, which
makes it problematic as a physical model. A class of stochastic processes that captures the same kind of self-
avoiding behavior as in SAW is the class of True self-avoiding walks (TSAWs), studied notably by Amit, Parisi,
and Peliti (1983). This work can be argued to have played a (relatively minor) role in the award of the Nobel
Prize to Giorgio Parisi (Physics, 2021), which, according to the citation, was “for the discovery of the interplay
of disorder and fluctuations in physical systems ...”

Inspired by TSAW, in this work we demonstrate, for finite state reversible Markov chains, how to modify the
transition structure of the chain so as to get convergence to the original invariant distribution much faster, namely
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ought to hold promise for speeding up MCMC algorithms. Notably, the convergence rate that our scheme
achieves is much faster that achieved in the recent award-winning work of Doshi, Hu, Eun (outstanding paper
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rate, but with a constant that can be made arbitrarily small by the choice of an underlying parameter.

distribution is on the central limit scale, i.e. it scales as O ( ) in t time steps.

)- While we have not attempted to go through any implementation details, this work, in principle,

award, ICML, 2023), which proposed a self-repellent random walk dynamic that still has a O ( ) convergence
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