DISTRIBUTIONAL PROPERTIES OF EXCEEDANCE ST A TISTICS

JACEK WESO

LOWSKI

1

AND MOHAMMAD AHSANULLAH

2

1

Mathematical Institute, Warsaw University of Te chnolo gy,

Plac Politechniki 1, 00-661 Warsaw, Poland

2

Department of Management Sciences, Rider University,

Lawr enceville, NJ 08648-3099, U.S.A.

(Received Octob er 21, 1996; revised May 26, 1997)

Abstract. Behaviour of a sequence of indep endent identically distributed

random variables with resp ect to a random threshold is investigated. Three

statistics connected with exceeding the threshold are introduced, their exact

and asymptotic distributions are derived. Also distribution-free prop erties,

leading to some common and some new discrete distributions, are considered.

Identi�cation of equidistribution of observ ations and the threshold are dis-

cussed. In this context relations b etween the exp onential and gamma distribu-

tions are studied and a new derivation of the celebrated Laplace expansion for

the standard normal distribution function is given.

Key words and phrases : Exceedance statistics, random threshold, approxima-

tion, discrete distribution, distribution-free prop erties, characterization, stan-

dard normal distribution function.