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On the classification—I. The case of two populations

Hirosi HuDIMOTO

Summary : In the section 1, the situations and the procedures of the classifi-
cation are generally discussed, and in the section 2, the results that have already
known for the case of two multivariate normal distributions are summarized.

In the section 3, when (Xi, -, X,) is a random sample obtained from either
population IT; or population IT, with the one dimensional continuous distribution
functions, respectively, the order statistics are used for the classification procedures.
At the first step, if it is assumed that the distribution function Fyi(x*’) of IT; and
the distribution function F2(x®) of II, are completely known and Fi(¢) >F.(2)
for all #, our decision rule in this classification is as follows :

The decision rule 1. Assign (Xj, -+, X,) to IT; or IT; according to
kf_gl{m X +F(XD}<n or SHFXD)+F(X0}>n.
If p—-—é—:d, where p=ij1(t)ng(t), the success rate for this classification

procedure is greater than (1—&_2"(%)3).

If Fi(x?) and Fp(x‘®) are unknown, a straightforward generalization of this
method is to consider the uniformly minimum variance unbiased estimate of p.
Let (X, -+, X and (X, -+, X&) be the random samples obtained from
II, and IT;, respectively. Denote by Un,,n: the number of pairs (X, X®) such
that X*¥ <X in the sample sizes n; and 72, by Unr;+n,n: the number in the
sample sizes n,+n and 7, when (Xj, -+, X,) is assumed to be a sample of ITy,
and by U;n,;,'ng+'n the number in the sample sizes n; and 7nz+#7n when (Xi, -, X,)
is assumed to be a sample of 7T, respectively. In this case, our decision rule is

as follows :
.. 1 .

Decision rule 2. When Un,,n,/n1n2>-2—, assign (Xi, -, X,) to II; or II,
accoring to  Uny,ns+n/n1(ne+7n) < Unytnne/ (ni+n)ne or  Unyynatn/nmi(nz+n)>

1 .
Unri+n,n/(n1+n)n;. When Un,,n,/n1n2<3, assign (Xy, -+, Xn) to IIy or IT,
according to the above described inequality sign relations.

In the section 4, we treat the case that observations are the dichotomous
response vectors. If it is assumed that all of the correlations among the items
more than two items are zero, the joint distribution of the response vector may
be approximately normally distributed, but their covariance matrix is not generally
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expected to be equal. We consider the classification procedure in such a case.
Institute of Statistical Mathematics
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