RUNS, SCANS AND URN MODEL DISTRIBUTIONS:

A UNIFIED MARKO

V CHAIN APPROA CH

M. V. KOUTRAS AND V. A. ALEXANDROU

Department of Mathematics, University of Athens, Panepistemiopolis, Athens 157 84, Gre ec e

(Received June 6, 1994; revised December 2, 1994)

Abstract. This pap er presents a uni�ed approach for the study of the exact

distribution (probability mass function, mean, generating functions) of three

types of random variables: (a) variables related to success runs in a sequence

of Bernoulli trials (b) scan statistics, i.e. variables enumerating the moving

windows in a linearly ordered sequence of binary outcomes (success or failure)

which contain prescrib ed number of successes and (c) success run statistics re-

lated to several well known urn mo dels. Our approach is based on a Markov

chain imbedding which p ermits the construction of probability vectors satisfy-

ing triangular recurrence relations. The results presented here cover not only

the case of identical and indep endently distributed Bernoulli variables, but the

non-identical case as well. An extension to mo dels exhibiting Markov dep en-

dence among the successive trials is also discussed in brief.

Key words and phrases : Success runs, scan statistics, urn mo dels, Markov

chains, triangular multidimensional recurrence relations, distributions of order

k .