A NOTE ON THE ANALYSIS OF VARIANCE!

By SorLomon KULLBACK

By considering a set of independent items classified in some relevant manner
into N sets of s items each, and by the use of a dispersion theorem of Prof. J. L.
Coolidge,? Prof. H. L. Rietz® arrives at estimates of variance, used by Dr. R. A.
Fisher, without making use of arguments involving the number of degrees of
freedom of the items concerned.

By proceeding along the lines followed by Coolidge and Rietz but considering
a set of independent items classified into NV sets of s;(¢ = 1,2, ..., N) items
each, we shall arrive at certain other important results of R. A. Fishert in his
analysis of variance.

The theorem referred to above is as follows: If » independent quantities
Y1, Y2, - -+ , Yn be given, their expected values being a;, as, - - - , a,, while the
expected values of their squares are A, A,, ---, A,, respectively, and if we

agree to set y = (1/n) X yi, @ = (1/n) D ai, then the expected value of the
1=1 i=1

variance, (1/n) > (y: — y)tis
i=1
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Suppose a set of independent items has been classified in some relevant man-
ner into N setsof s; (¢ =1, 2, ... , N) items each as follows:
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where £;(¢ = 1,2, ... , N) is the arithmetic mean of the i** set and & the mean

of the pooled sample of s = s; 4 sz + --- + sy items.
We shall assume that the set (2) is statistically homogeneous in the sense that,
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