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Abstract Distributions of runs of length at least k (Type II runs) and overlapping
runs of length k (Type III runs) are derived in a unified way using a new generating
function approach. A new and more compact formula is obtained for the probability
mass function of the Type III runs.
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1 Introduction

Runs statistics have foundmany applications in various fields and have attracted atten-
tions ofmany researchers (Balakrishnan andKoutras 2002). In the long history of study
of run-related statistics, many of the results were obtained by ingenious combinator-
ial method. These traditional methods are ad hoc and not easy to generalize. Several
unified methods have been devised to overcome the combinatorial difficulties. One of
them is the finite Markov chain imbedding approach (Fu and Koutras 1994; Koutras
and Alexandrou 1995). This approach projects the original problems into a Markov
chain, and thus expresses the problem under study in terms of transition matrices
of the Markov chain. The method is quite versatile and easy to be adapted to han-
dle Markov-dependent multi-state trials. Another elegant approach is the method of
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