
Ann Inst Stat Math (2018) 70:951–968
https://doi.org/10.1007/s10463-017-0621-1

Asymptotic results for jump probabilities associated
to the multiple scan statistic

Markos V. Koutras1 · Demetrios P. Lyberopoulos1

Received: 14 October 2015 / Revised: 2 June 2017 / Published online: 16 November 2017
© The Institute of Statistical Mathematics, Tokyo 2017

Abstract The concept of pattern arises in many applications comprising experimental
trials with two or more possible outcomes in each trial. A binary scan of type r/k is
a special pattern referring to success–failure strings of fixed length k that contain
at least r -successes, where r, k are positive integers with r ≤ k. The multiple scan
statistic Wt,k,r is defined as the enumerating random variable for the overlapping
moving windows occurring until trial t which include a scan of type r/k. In the present
work, we consider a sequence of independent binary trials with not necessarily equal
probabilities of success and develop upper bounds for the probability of the event that
the multiple scan statistic will perform a jump from � to �+1 (where � is a nonnegative
integer) in a finite time horizon.

Keywords Multiple scan statistic · Upper bound · Demisubmartingale ·
N -demisupermartingale · Demimartingale

1 Introduction

One of the most popular topics of the theory of patterns has certainly been the study
of scan statistics, that is of random variables enumerating the moving windows in a
sequence of binary outcomes trials which contain a prescribed number of successes,
see, e.g. Balakrishnan and Koutras (2002) or Glaz et al. (2001). Moreover, relative
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