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Abstract The expected value and generating function of the number of over-
lapping occurrences of a pattern P in a Markov chain until the first occurrence
of a member from a finite collection of patterns that start with P is obtained. A
martingale technique is employed to address the problem.
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1 Introduction

The occurrence of patterns in stochastic sequences is an important topic with a
wide range of applications, and it has been studied by many different methods.
The first systematic treatment of the problem can be found in Feller (1968)
who used the recurrent event theory. The combinatorial methods were intro-
duced by Guibas and Odlyzko (1981a,b). Various probabilistic techniques were
employed in Biggins and Cannings (1987), Blom and Thorburn (1982), Breen
et al. (1985), Chrysaphinou and Papastavridis (1990), Han and Hirano (2003),
Robin and Daudin (2001), Stefanov (2003) and Uchida (1998). The modern
probabilistic approach is the Markov chain embedding method. For this method
and related techniques we refer readers to Antzoulakos (2001), Fu (1986, 2001),
Fu and Chang (2002), Fu and Koutras (1994), Stefanov (2000), and Stefanov
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