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INTRODUCTION

The distribution of the maximum and minimum of ratios of
order statistics from a continudus 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.

Let X: (i=0,1, ..., p) be (p+1) independent identically distri- -
buted non-negative random vaiiables each representing the j-th order
statistic in a random sample of size 1# fromacdf F(x) of a non-
negative random variable. Let n be not fixed in advance but a
discrete random variable independent of F(x): Let P (n=1)=p(1) be
the probability mass function (pmf) of #-such that

_ i p (=1

t=j

Let F*(x) be the cdf of Xy (i=0, 1, ..., p). Consider the ratios
Y,=X;/X, (i=1, 2, ..., p) so that Y3, Y», ..., ¥, form a sequence of
dependent exchangeable random variables. Further let us denote
by Y the k-th smallest value of ¥, Ya, ..., ¥p so that Y1, <Y 2)<
LY.
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1. DISTRIBUTION OF X
For an arbitrary cd f F(x) -
F¥(x)=P (X;<x)

=§ P (1) zm (i)Fk(bc)(lfF(x))‘-k ...(1.1‘)/
=j k=j .

=z () Irey (J, t—j+1)

where i
F(x)

1 I W 1(1—u)*? du
0 _

Ir (], t_j+l)=-B_(—j_t—j—+l)_

is the Incomplete beta function with parameters j and z—j+1 and
is tabled by Pearson [2]. For contmuous X, the pdf of X, is given by

f*x)= z p(@ (D! (t-J)') 1F"’(x) (1—Fx))* f(x)

t=j
..(1.2a)

and for discrete X, the pmf of Xy is

st (x)—zp(t) Uren i+ D= Treeo U, 41 (128

t—j

2. DISTRIBUTION OF Y,

Let G : p (¥)-be the cdf of Y and for continuous X be given

by .
p :
Gi ()= z (2 ) (F*Gx9)) (1—F* ()P £*(x) dx ...(2.1a)

s=k

Tracan (k; p—k+1) f¥(0) dx

Ot—.a ol———,a

For discrete X, we have

Gk p(y)=§: IF*(a:y) (k,\ P—k+ 1) f; (X) ' ..(2.lb)
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We can also use the following result due to Young [4] fo express
Gy :p () in terms of G, ., (») for r>k

; | - |
Grip=(1) > =+ (P26, 00 eo
. r=~k ) '

-3 (i) (2) 0w

3. ILLUSIRATIONS (a) =,
Let # be a truncated binomial variate with pmf

(7) nt(l_n.)/v—t o _
: s t=j"j+l’ sy N

( ];’) nt (1 —m)N-t

!
=0 otherwise
I (J, N—j+1)
" - nF(x)
PO=7 G N1
For continuous X the -pdf of X, is ,
N! (rFG)Y A —nF(x)V?
* X)
S O= Gt I, G, N~ ¢
For discrete X the pmf of X; is
)= Iy Uy N—j+D—Lpx—1 (j, N—j+1)
, 1 I (j, N—j+1)
The cdf of Y% for continiuous X is given by

) =—
J

o> o (271) (2 [ e
r=k ) 0
(1—mF ()N~ ’2 s, N, )

(1 —=F(xp))* £ (x) dx/[B(j, N—J+l) (. G, N —J—H))'“)
where b(s, r, N, j) is the coefficient of y* in

(3 0o

and given by Bar]ow Gupta and Panchapakesan [1]

v

I N Ot e




- For dlscrete X, the pmf of X, is
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Similarly for discrete variate X we have-

Gk:p(y)=pz (=1 (;:}) (’;) (I (G, N—j+ 1)

\

o —i z b (s, r, N, ]) (l—nF(xy))”

x=0 S= )
Lk Uy N=j+ D= Lope—1) Gy N=7+ DT
()] Let » be a truncated Poisson variate with pmf

— tfe)
.exp( ) Al , t=j, j+ 1, o

p(0)= —

z exp (—A)N/t !

t=j
=0 - otherwise
F*(x) =Pypxy DIPy ()

where |
. -
Po(j) = f(lj—) 5 exp (—x) x ~1 dx
0
=z exp (—a) atf¢!
I=]

is the Incomplete Gama function and tabled by Pearson [3].
For contiuous X, the pdf of X| is

SHR=((=D! Py () M@ exp (—W@) ¥ (%)
!

1 @& =@y D—Parx—1) (J))/ P, (J)

The cdf of Y, for contmuous Xis

G ,,(y)—z o (77N (7)) oy G-

j exp (—2(rF(xy)+ F() ¥ Fap-1
] .

(> arcyn )fka) dx

1=J
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“For discrete X

(1l

| (2]
13]
4]

rx=0

Gy =§:- ,,z i @, o-»—%-i(;ﬁ,g:})-: :
o r=k ‘ . .

{ .zf.)'.exp (= Fe)

(z 0 F ) [me) ) —me~1> (1)]

=J
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