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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 1, ... , X-rn and y 1, ... , y n which 
are drawn from two populations with (cumulative) distribution fu11ctions F 
and G respectively. \Vilcoxon's tvvo-sample test is based on the statistic U 
defined by the number of pairs (i, j) (i = 1, ... , ni; j == 1, ... , n) with 
yj < xi together with half the number of pairs (i, j) with y 1 = xi (cf~ 
Hemelrijk). 

If we define 

0== P(y<xlF, G) +½P(y=xlF, G)= ½ G(:~+o) +G(x-0) dF(x) 
-oo 

½(G(x + 0) + G(x-0))-tJ}rdF(x) 
-00 

-
I - ½(F(y + 0) + F(y - 0)) - 0 r dG(y) 

ifi = (nz + n)-1 mA2 + nI'2 + 0(1 - 0) - (A2 + I'2 ) 

(m + 11-)-1 (mA2 + nI'2 ), 

then "'·e have by means of one of Berry's estimates 

sup P[ U-C(U IF, G) < ;au IF, GJ -<1>(~) < L1(m, n; F, G) 
-ro<~<a:> 

where 

and 

-oo 
.def 9 

au2 = var ( U I F, G) = a1 

. . 1.88 max n-V I'4 /I'2 ; m-V A 4 /A 2 
L1 ( m, n; F, G) -- -----:===========::-----

V mn ( m + n) · 0'2 

+min 
~-~ 

6 

(cf. D. van Dantzig) 

Thus L1 (m, n; l:1 ... , G) tends to O when m and n both tend to infinity, no 
matter how, unless a2 is equal to O or tends to 0. 



1\lthough b{·tt(~r rt:.sults hcl\.'C been obtai11ed, we 011ly state here the above 
up1)er bound because c>f its sim1-1licity. 1\Iso further improveme11ts of the upper 

l)ot1nd have bee11 obtair1ed for values of i; far from 0. 
'I"'he method t1sed to obtai11 an upper bound for the deviation from nor

mality,. <:>f \Vilcoxc>n's statistic, can also be applied to other statistics of the class 
•<)f statistics i11tro(lt1cecl by Hoeffding (1948) and Lehmann (1951). 
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