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1, Introduction. Consider two equal sized samples, one from a normal popu-
lation with mean p and the other from a normal population with mean v. Let
Z1, *+* , T, be the sample values from the populaticn with mean wand g1, «++, 9
the values from the population with mean ». If the two populations have the
same variance and the two samples are independent, the most powerful tests
for comparing x and » using these samples (one-sided and symmetrical two-
sided) are based on the statistic
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which has a Student ¢-distribution with 2n — 2 degrees of freedom. Tests based
on ¢, also have the desirable property of being invariant under permutation of
the data in each sample.

Sometimes, however, it is useful to combme the sample values in the form
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Examples: _

(a). When the samples are independent but it is not known that the two popu-
lations have the same variance (Behrens-Fisher problem).

(b). When there may be correlation between z; and y;, (¢ = 1, .-, n),
this correlation being the same for each value of ¢ (i.e. z; is independent of y;
if © % j while each pair z;, y;, (¢ = 1, --- , n), has the same normal bivariate
distribution). ’
~ In both (a) and (b) the z; are independently normally distributed with the
same variance and mean p — ».

The Student ¢-test for comparing u and » using the 2; is based on the statistic
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which has a Student ¢-distribution with n — 1 degrees of freedom. These tests
are not invariant under permutation of the data in each sample.

If it is true that all the sample values are independently distributed with the
same variance ¢*, efficiency will be lost by using the test based on #, instead of
the most powerful test based on ¢, . Thé purpose of this note is to determine the
power efficiency of the tests based on # as compared with the corresponding
tests based on £ for this case.
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