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1. Introduction. For the problem of classification one assumes that the in-
dividual II, to be classified belongs to one of the several given populations
I, Oy, -+, Il . However, when the external evidence is slight, the classifica-
tion problem is not only subject to the error due to the misclassification, but
also to the error due to the false assumption that it (II,) belongs to one of the
several given populations. The best thing would be, to first test whether II,
belongs to any one of the several given populations. If so, we assign I, to the II;
which corresponds to the hypothesis to be accepted at the highest level of
significance. If we reject, we estimate the position of the new group relative to the
others. Unfortunately, no such test criterion is available. Alternatively we might
be interested to find which of the & population is ‘closest’ or ‘nearest’—in the
sense of distance, to the individual to be classified. This raises a natural question
as to what measure of distance between two populations should be used. For
multivariate populations, we shall use the Mahalanobis {3] generalized squared
distance. Thus we are led to the investigation of the following problem. Given
k + 1 populations Iy , Iy , - - - , II; , to find which of the k populationsII; , - - - , IIx
is nearest to Il . We consider in this paper, the case when II.’s 7 = 0, 1, --- | k,
are multivariate normal with means u; and common nonsingular covariance
matrix A i.e. II; : N(ui, A). The following example given by Cacoullos in [1]
shows clearly the situation in which the above problem of nearest distance makes
more sense than the classification approach.

ExampLE. A p-dimensional observation X (e.g., the set of scores of a battery
of p tests) is made on an individual; this individual is considered as a random
observation from a certain category or population of individuals. A set of, say, k&
other populations is available. Each population may be thought of as a representa-
tive of a certain profession, and is characterized by a probability distribution of
the p-measurements. The question is: which of the k populations does the in-
dividual fit best. If we introduce a measure of similarity between two professions,
we are led to considering the problem of ‘“nearest” (best fit) profession for the
individual X.

The problem of nearest distance stems from Rao’s paper [4], who suggested
intuitively the maximum likelihood rule. When the mean uo and the common
covariance matrix A are both known, Cacoullos [1] proved the admissibility of
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