NOTES

TABLES FOR A NONPARAMETRIC TEST OF DISPERSION
By S. ROSENBAUM
Directorate of Army Health, London

1. Introduction. Two samples are known to come from populations with the
same mean (or median). Without reference to the form of the distribution
function, we want to test the hypothesis that the populations are identical, and
we simply count the number of points in one sample which lie outside the ex-
treme values of the other sample. The device owes its origin to S. S. Wilks [1],
who derived the basic formulas in a classic paper on tolerance limits. In the
absence of the prior knowledge that the two populations have the same location,
the test becomes merely a two-sample test of identity of the populations and
rejection may imply difference in location as well as shape. (A one-sided modifi-
cation of the test would, of course, be more appropriate for a specific test of
location.)

2. Test that the samples come from the same population. We draw a random
sample of n points and a random sample of m points from a population with a
continuous distribution function. The probability that » points of the sample
of m will lie outside the end values of the sample of n is [1]

P, = nn —1) m!  (r+Dn+m—r—2)!

) (m — r)! (n + m)!

n(n—l)(yf)B(n+m—1—r,r+2),

where B is the complete Beta function.
For rp = m,

(2) gPr=gn(n—1)<T'>B(n+m—1—r,r+2)

is the probability that the value of r is not greater than r, . Otherwise stated,
one minus this quantity is the probability that the value of 7 is o 4+ 1 or greater.
We can therefore fix a probability level e¢ and arrive at an 7, such that
Y P < e < 2P

Tables of » = 7y + 1 are given for ¢ = 0.95 and ¢ = 0.99 over the range
n=1---,50,m=1,---,50.

It may be worth pointing out that when 7, = m, the hypothesis cannot be
rejected whatever value r takes in the sample. Also a certain symmetry arises
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