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AN UPPER BOUND FOR THE DEVIATION FROM NORMALITY
OF WILCOXON’S TEST STATISTIC FOR THE TWO-SAMPLE
PROBLEM IN THE GENERAL CASE

DAVID JOHANNES STOKER

Given two independent random samples x,, . . ., x,, and Yi, - - -, Y, which
are drawn from two populations with (cumulative) distribution functions F
and G respectively. Wilcoxon’s two-sample test is based on the statistic U
defined by the number of pairs (7,7) G=1,...,m;7=1,... n) with
yYi < X; together with half the number of pairs (7, ) with y, = x, (ct.
Hemelrjk).

I[f we define

0

F,G)+3P(y=x|F, G) = LJ (G(x+0) +G(x—0)) d F (x)
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0 =Ply<<x

I, = fm {%(G(x + 0) + G(x — 0)) — 6}"' d F (x)

4, = {1 —3(F @y +0) + F(y —0)) — 6} dG(y)
or = (m + n)“l{m/l2 + nly + 0(1 —B8) — (A, + ]"’2)}
(m + n)t (mA, + nls,),

then we have by means of one of Berry’s estimates

sup |P[U—&WU | F,G) <é&oy|F,G] — D(&)| <A(m, n; F, G)
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@(5) — (275) e” 2% dx
avg'g var (U | F, G) = o (cf. D. van Dantzig)
and
Am, n; F, G) = 1.88 max (”"\/111./]‘ : 7%\//14//19)

'\/mn(m + n) - o
[U’fwaﬁ 1

Yy -+ ~(2n) %hﬁz {0 + max (4, o, — 0'2)}]

Thus A(m, n; F, G) tends to 0 when m and » both tend to infinity, no
matter how, unless ¢, is equal to 0 or tends to O.
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Although better results have been obtained, we only state here the above
upper bound because of its simplicity. Also further improvements of the upper

bound have been obtained for values of & far from O.
The method used to obtain an upper bound for the deviation from nor-

mality of Wilcoxon’s statistic, can also be applied to other statistics of the class
of statistics introduced by Hoeffding (1948) and Lehmann (1951).
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