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Abstract: MCMC setups are among the best known methods
for conducting computer simulations necessary in statistics, physics,
biology, etc. However, to obtain appropriate solutions, additional
convergence diagnosis must be applied for trajectory generated by
Markov Chain. In the paper we present the method for dealing
with this problem, based on features of so called ”secondary” chain
(the chain with specially selected state space). The secondary chain
is created from the initial chain by picking only some observations
connected with atoms or renewal sets. The discussed method has
some appealing properties, like high degree of diagnosis automation.
Apart from theoretical lemmas, the example of application is also
provided.

Keywords: convergence diagnosis, Markov Chain Monte Carlo,
Markov Property, atom, renewal set, renewal theory, automated di-
agnosis of simulations.

1. Introduction

The end of the previous century brought a colossal improvement in speed of
calculations. Because of computer development, researchers could build more
complex, more ”real-life” models. The same applies to mathematics, statistics,
physics and biology, where computer simulations are widely used.

One of the best known methods in computer simulations are MCMC (Markov
Chain Monte Carlo) algorithms, successors of MC (Monte Carlo) approach (see
Metropolis et al., 1953, Metropolis and Ulam, 1949). They are commonly used
in many practical areas (see, e.g., Boos, Zhang, 2000; Booth, Sarkar, 1998;
Bremaud, 1999, Doucet et al., 2000; Gelfand et al., 1990; Gilks et al., 1997;
Kass et al., 1998; Koronacki et al., 2005; Lasota, Niemiro, 2003; Li et al., 2000;
Mehta et al., 2000; Robert, Casella, 2004; Romaniuk, 2003).

The MCMC method is based on a simple observation. In order to find the ex-
pected value EπX

h(X) for some function h(.) and probability distribution πX(.),
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