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1. Introduction and summary. Let x be a random variable with continuous
distribution function F(x). Then ¥y = F(z) is a random variable uniformly dis-
tributed over [0, 1]. If 23, 22, - - - , Z» is an ordered sample of n values from the
population F(x) then y1, 42, -+, y» (y: = F(x;)) is an ordered sample of n
values from a uniform distribution over [0, 1]. For n large it is reasonable to
expect that the y; should be fairly uniformly spaced. Measures of the deviation
from uniform spacing can be devised in various ways. Thus Kimball [2] has
studied the random variable

n-+1 1 2
a = ; (F(xi) - F(xi—l) - m),
where 2y = — «© and Z,4 = + o, conjecturing that ot is asymptotically nor-
mally distributed. Moran [3] has studied the random variable
n41
B = Z; (F(x:) — F(ri))?

which differs from « only by the quantity —2/(n + 1) + (n + 1), and has
proved that 8 is asymptotically normally distributed. Somewhat related to these
two random variables is the quantity «’ introduced by Smirnoff [4]. This is

d=n [ " (P — @) dFG),

although it is slightly more generally defined in Smirnoff’s paper. Here F*(x)
is the sample distribution function ([1], page 325) of a sample of n values from
the population with continuous distribution function F(z). The variable »® may
be written ([1], page 451)

: _ 1 S y 2 — 1Y
o = g+ 3 (e - 222,

=1

(2¢ — 1)/2n is the midpoint of the interval (({ — 1)/n, i/n). Thus, if [0, 1]
is partitioned into n equal subintervals then o’ measures the deviation of the
sample values y; = F(x,), ¢ = 1, 2, --- , n, from the midpoints of these in-
tervals. Smirnoff has investigated the asymptotic behavior of «’ obtaining a
rather complicated non-normal asymptotic distribution.
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