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THE statistical significance of two multivariate
samples can be judged by any one of the three
methods mentioned below:— *°

1. Hotelling’s T=.

2. Discriminant function.

3. D=-Statistic.

Prof. Fisher! after indicating the relations
between these three tests has extended them
10 the examination of collinearity and co-
planarity of samples and to testing the signifi-
cance of the deviations in directions. Follow-
ing Prof. Fisher, Roy* has obtained the distri-
bution of the p-statistics for any number of
samples. In this note I propose to show the
rclation between the T*-test and the analysis
of covariance. ,

Taking first the case of two samples it is
known that R
s TH; = |Ve’”.i
'N-1 jey!’
where | ay; | and | e; | are the generalized vari-
ance within the samples and the two samples
together. Using Yule and Kendall’s* notation
it has been shown (Krishna Iyert) that

fal = ,521 §%, .. S% 12001

| €| S 8%y .8 gen’
where S2 and S are the residual variances on
the basis of size of samples within and the
two samples together after fitting the regres-
sinn equations. The degrees of freedom for
82, .2..r—1 and S .1c.r1 and nytny—r—1 and
ny+ny— T respectively; n; and n, being the sizes
of the samples.

If there are more than two samples, then
alsQ _ :

1

But the distribution of is very ‘compi-1

lleijl
cated when the number of samples is more

than three. For three samples the distribution
is given by
N-1 N—-2 N-n—-4
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where F as usual denotes a hypergeometric
series; N and n are the size of the three sam-
ples together, and the number of variates
involved in the samples. For more than three
samples also the distribution can be obtained
by using the methods given by Wilks.5 But
the expressions are very complicated and hence
probably it would be easier to test the signifi-
cance by taking the ratios S2.is.r-1/S"%r1se =1
for different wvalues of r.
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