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Introduction

The distribution of tlie maximum and minimum of ratios of
order statistics from a continuous population for fixed sample size
have been investigated and used in problems of selection and ranking
by Barlow, Gupta and Panchapakesan [1]. They have also obtained
the distribution-free selection rules using the percentage points of
these order statistics. In this paper we are to discuss the exact dis
tributions of the order statistics of the ratios of order statistics from
any arbitrary population for random sample size. The results are
illustrated by assuming the truncated distribution of sample size such
as binomial and Poisson.

LetZi(i=0,l, be (/7+1) independent identically distri
buted non-negative random variables each representing the >th order
statistic in a random sample of size n from a c d f F{x) of a non-
negative random variable. Let n be not fixed in advance but a
discrete random variable independent of F{x)i Let P (m«= t)'=p(t) be
the probability mass function (pmf) of n such that

t^j

Let r*(jc) be the cdf of (z=0, 1, ..., p). Consider the ratios
Yi=XilXo (i=l, 2, so that Yi, ¥2, ..., Yp form a sequence of
dependent exchangeable random variables. Further let us denote
by 7(6) the /c-th smallest value of Fj, Y2, ly so that 7(1,<y(2)<
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1. Distribution of Xt

For an arbitrary c d f F(x)

F*(x)=F(XKx)
CO CO , '
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where
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is the Incomplete beta function with parameters j and and
is tabled by Pearson [2]. For continuous X, the pdf of is given by
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^ pit) t\ (o-i)! {\-F{x)y-^ f{x)
t=j

...(1.2a)
and for discrete X, the pmf of Xt is

CO

fl ix) =^ pit) [/f,., ij, t-^j+ l)-/F,.-» ij, t-j+1)] ...(1.2Z>)
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2. Distribution of

Let Gk :p (j')-be the cdf of ^^d for continuous X be given
by

00 p

Gk :piy)- I J ( )(^*(^3'))ni-F\xy))^-'f*ix) dx ...(2.1a)
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h*im ik,p-k+l) f*(x)dx '.
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For discrete X, we have

00 •

Gk :piy)=^ P-'̂ + fl •-(^-l^)
;c=0
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