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Abstract. In this paper, we analyze the model proposed in [1] in which is considered a set of p
independent samples of discrete time Markov chains, over a finite alphabet A and with finite order
o. The model is obtained identifying the states on the state space A° where two or more samples
share the same transition probabilities (see also [2]). This identification establishes a partition on
{1,...,p} x A° the set of samples and the state space. We show that by means of the Bayesian
Information Criterion (BIC) the partition can be estimated eventually almost surely. Also in [1] is
given a notion of divergence, derived from the BIC, which serves to identify the proximity /discrepancy
between elements of {1, ..., p} x A° (see also [3]). In the present article, we also prove that this notion
is a metric in the space where the model is built and that it is statistically consistent to determine
proximity /discrepancy between the elements of the space {1,...,p} x A°. We apply the notions
discussed here for the construction of a parsimonious model that represents the common stochastic
structure of 153 complete genomic Zika sequences, coming from tropical and subtropical regions.
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