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1. Introduction. In this paper, we study the limiting distribution properties
and stochastic convergence of certain statistics based on ratios of sample spacings
from different populations. The interest in these statistics stems from their con-
nection with the “parametric” two sample hypothesis. This application is dis-
cusseb in detail in the companion paper, Blumenthal (1966). The statistics them-
selves are described below.

Let Xy, , Xnand Yy, ---, Y, be a set of (n + m) independent random
variables, the first m having common edf F(z) and the second n having common
¢df G(z). Denote the two sets of ordered observations by Xy’ < --- £ X, and

Yy £ .- £Y,.. The sample spacings, or sample successive differences, from
the two sets of random variables are given as
(1.1) DX, = X — X/, i=1,--,m—1,
DY, = Yiu— Y/, j=1,,n—1
If m = n, we can define the statistic
(12) S.(r) = Y15 (DXy/DY.), 0<ll=L

If m > n,asubset X;,, -+, X, of X1, -+, X, can be chosen at random and
then S.(r) can be defined as above. We shall assume m = n whenever we dis-
cuss Sn(r).

Under certain assumptions about the behavior of F(z) and G(z) in the tails,
limiting distributions are found for S.(r) in Section 3. It is found that as |r|
varies from 0 to 1, the limiting distribution varies over the class of stable dis-
tributions with parameter o going from 1 to 2 (see Section 3). Stochastic con-
vergence of S,(r) to a limit is taken up in Section 4.

In the following section our notation and assumptions are detailed.

2. Preliminary remarks. In this section we introduce the basic tools which are
used in Sections 3 and 4. The results of those sections depend on being able to
express the set of random variables DX,;/DY;,7 =1, ---,n — 1, in terms of a
set of independent random variables. To establish this equivalence, the ratio
(DX /DY ;) will be expanded in a Taylor series as a function of the hazard rate,
and certain well known properties of the hazard rate will be used to make the
connection with the set of independent random variables. The relation of gen-
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