A SIMPLE CHI-SQUARE TEST

OVE DITLEVSEN

1. Statistics based upon the distributions of extreme values. The dis-
tribution functions for the largest and smallest value, respectively, in a
sample of m members drawn independently from a population with the
distribution function F(x) are

e (2) =PI, G (2) = 1-(1=F@)I",

where m is a positive integer.
If, more generally, the distribution functions

1
(1.1) G axl(@; &) = F(2)
1

(1.2) Gin(@; &) = 1—[1-F(x)]*,

where « is any positive number, are considered, a first exercise would
be to calculate the maximum likelihood estimates of a, when a sample
Ty, Xgy . . ., ¥, Of n independent members from the relevant populations
is given. In the following, only distributions of the continuous type will
be considered. For (1.1) the likelihood equation becomes

1 1
ol [ Fe)* )]

61n L nog 1
(1.3) o E dox g:ﬂ:x ﬂ:+(c:b: ) {mﬂ]
n 1 n
= ———5 YInF(z) = 0,

i=]

where f(2)=dF(z)/dz, assuming this derivative to exist and be continuous
piece by piece. The unique solutions of (1.3), and of a similar equation
corresponding to (1.2), are

(1.4) a* = ! 2 InF(x,)

1 n
—-— 2 In[1-Fz)].
i=1

(1.5) x*

The next step is to find the distribution of these statistics.
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