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A SELECTION PROBLEM

By M. MAHAMUNULU Dgsu!

State University of New York at Buffalo
1. Introduction and formulation of the problem. In many fields of research, one is
faced with the problem of selecting the better ones from a given collection. We
consider such a selection problem. We assume that there are k£ populations (k = 2)
populations ITy, IT,, - -+, IT, at our disposal from which we want to select a subset.
These may be varieties of a grain or some treatments or some production methods.
The quality of the ith population is characterized by a real-valued parameter 6;.
The population with the largest f-value is called the best population. A population
is considered as a superior one if its quality measure does not fall too much below
that of the best population. If d(0,, 0;) is a suitable distance measure between 0,

and 0; and if 0,,, = max(0,, 0,, - - -, 6,), population II; is
superior (or good)  if d(0. 0) S A,
inferior (or bad) if d(Omay 6) > A,

where A is a given positive constant. It must be emphasized that this definition is
different from the usual one considered in the literature [6], where 0, is compared
with 8,, the quality measure of the standard or control population. Our definition
is appropriate to situations where comparisons with a standard or control popula-
tion are not possible. As pointed out by Lehmann [6], such a situation arises whena
new product is being developed and one is interested in selecting the most promising
of a number of production methods. In such cases each method must be compared
with the totality of the remaining methods. A population is then considered
superior if it does not fall too much below the best. In such cases our definition is a
natural (or appropriate) one.

In some cases, it is reasonable to assume that whenever d(0,,,,, 6;) = A one is
indifferent towards branding I, as superior or inferior. In view of such cases, we
may assume that there exist two positive constants A, A, (both, presumably, small
compared with A) such that considering IT; as inferior when d(f,,.., ;) S A—A,
and considering IT; as superior when d(0,,,,,, 6;) = A+A,.

Further it is of no serious consequence in whatever way one classifies IT; when
A=A, <d(,, 0;) < A+A,. In view of these remarks, we modify our previous
definition as follows: A population IT; is said to be

(1) superior (or good)  if d(Opa 0;) < 6,7,
inferior (or bad) if d(B, 0) = 8,%,

where 6, %, 8,* are specified constants such that 0 < §,* < J,*.
With this modified definition of superior and inferior populations, we are
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