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Abstract For a Markov chain, both the detailed balance condition and the cycle
Kolmogorov condition are algebraic binomials. This remark suggests to study revers-
ible Markov chains with the tool of Algebraic Statistics, such as toric statistical models.
One of the results of this study is an algebraic parameterization of reversible Markov
transitions and their invariant probability.
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1 Introduction

On a finite state space V , we consider q-reversible (quasi-reversible) Markov matrices,
i.e. Markov matrices P with elements denoted Pv→w, v,w ∈ V , such that Pv→w = 0
if, and only if, Pw→v = 0, v �= w.

The support of P is the simple graph G = (V,E ), where vw, v �= w, is an edge if,
and only if, Pv→w and Pw→v are both positive. We associate to each edge vw the two
directed arcs v → w and w → v to get a directed graph without loops (i.e. arcs from
v to v) that we denote by D = (V,A ), see Fig. 1. The neighborhood of v is N(v),
the degree of v is d(v), the set of arcs leaving v is out(v), the set of arcs entering v is
in(v).
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