A NOTE ON “A k-SAMPLE MODEL IN ORDER
STATISTICS” BY W. J. CONOVER

By H. A. Davip
Unaversity of North Carolina at Chapel Hill

In the paper cited above Conover [1] considers the ordering of k mutually
independent random samples of size n, each drawn from a parent distribution
with absolutely continuous c¢df F(z), on the basis of the largest member in each
sample. He defines Y; (¢ = 1,2, -+ ,n;7 = 1,2, -+ , k) to be the 7th variate in
order of magnitude in the sample whose largest member Y;; has rank j among the
k maxima Yy, Yy, -+, Yu .

For the distribution of ¥;; Conover obtains the result

Fij(z) = Pr(Yy < z) = 2 5200 () — F* ()" [F*(z)]*™
(1) + 2200 20A 28 G (B)m(n) () (et (= 1)
(F@)]"77 = [F(@)]™™)/(nk — na + 1 — n + B)

where the triple summation in (1) is zero for 7 = 1.
It is the purpose of this note to provide a greatly shortened proof of (1). To
this end observe that

(2) Pr(Y;<z|Yy=y) =1, z
=2 nto Cu)F(2) /F(y)I"
(1 = F(z)/F(y)I", =<y,

the last line following from the well-known fact (e.g. Rényi [2]) that conditionally
on Yy; = y, the variate Y,;is distributed as an order statistic of rank 7 — 1in a
sample of n — 1 drawn from the truncated distribution with cdf F(z)/F(y)
(— o < z < y). This line may also be written as

w1 oD F @R (y) — F(a)"/[F ()"
Since the probability element of Y;; is given by
dFy(y) = I — F* @)V " )] 7nlF ()" dF (y),
we have on unconditionalizing (2)
Pr(Yy < 2) = [Zo dFy(y) + [2 205 GO @) F(y) — F(z)™
GO — F' )V F )" n dF (y)
= Pr(Yy <2) + [T 25 nG)F @)
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o (=)™ PCEHIF ()" PR ()P
GG it ()T F )RR ()Y dF (y)
which immediately reduces to (1).
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