A COMBINATORIAL APPROACH TO THE CONDITIONING OF A SINGLE ENTRY IN THE STATIONARY DISTRIBUTION FOR A MARKOV CHAIN^∗

S. KIRKLAND^†

Abstract. For an irreducible stochastic matrix T of order n, a certain condition number κ_j (T ) that measures the sensitivity of the j−th entry of the corresponding stationary distribution under perturbation of T is considered. A lower bound on κ_j is produced in terms of the directed graph of T , and the case of equality is characterized in that lower bound. Also all of the directed graphs D are characterized such that κ_j (T ) is bounded from above as T ranges over the set of irreducible stochastic matrices having directed graph D. For those D for which κ_j is bounded, a tight upper bound is given on κ_j in terms of information contained in D.

Key words. Stochastic matrix, Markov chain, Stationary vector, Condition number, Directed graph.

AMS subject classifications. 15A51, 15A18, 65F35, 60J10.

∗ Received by the editors 12 March 2004. Accepted for publication 17 June 2004. Handling Editor: Hans Schneider.

†Department of Mathematics and Statistics, University of Regina, Regina, Saskatchewan, S4S 0A2, CANADA (kirkland@math.uregina.ca). Research supported in part by an NSERC Research Grant.