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1. Introduction. Suppose X, -+, X, and Xy, ---, Xy are two inde-
pendent samples from two possibly different populations, and R;, - -- , R,, are
the ranks of the first m observations in the combined sample and Ry, - -+ , Ry
the ranks of the remaining observations. In the first part of the paper, various
moment generating functions connected with these ranks are derived. Of par-
ticular interest may be the moment generating function of the Wilcoxon statistic.
The asymptotic distribution of a finite number of ranks is derived as N — .
The remainder of the paper studies certain aspects of the distribution theory
of rank order statistics of the form Y, fx(R:/N). The Wilcoxon statistic and
the Hoeffding c;-statistic are special cases of such a statistic. Many previous
studies have been devoted to showing its asymptotic normality. The main
purpose of the last half of this paper is to show that for certain combinations
of sample sizes m, n, and parent populations, the limiting distribution is non-
normal as m — «©,n — «, and m/N — 0.

2. Generating functions for ranks. Throughout this paper we suppose that
X1,y Xm, Xm41,°**y Xmin are N = m + n independent random vari-
ables, the first m identically distributed, each with c.d.f. F; and the last » identi-
cally distributed, each with c.d.f. F,. We suppose these c.d.f.’s are continuous.
By the random variable R;, the rank of X;, we mean the number of X s less
than or equal to X; . The main object of thissection is to write an expression for
a generating function for ranks, and the following notation is intended to be
useful toward that end. Let up = — ©, u,4; = «, and

U < Uy < < Up < Upyr .
Then we denote
G = Gijnluy, ujp) = Fi(ujp) — Fi(u;) (6=1,2;7=0,---,r).
Let 41,42, -+, %, be a permutation of the r = p + ¢(p < m, ¢ < n) integers
L2, ,p,m+1,---,m+ g and let ¢, , -+, &, be defined by
_ 1 ifdisoneofl, .-, p,
e, = {2 if iisoneof m + 1,--- , m + g,

vs.'ith similar definitions for e, , --- , e;, . If dy < dp < --- < d, is a set of posi-
tive integers, they uniquely determine a set of non-negative integers w,
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