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Introduction

When the hypotheses are not restricted, classical hypotheses tests for the
parameters provide suitable tests. The best are the uniformly most power-
ful (UMP) test and the uniformly most powerful unbiased test. These tests
are designed for specific hypotheses, such as one-sided and two-sided for the
parameters. In practice, however, we may encounter hypotheses in which
the parameters under test have typical restrictions in the null or alternative
hypothesis. Such hypotheses are not included in the framework of classical
hypothesis testing. Therefore, statisticians are looking for more powerful
tests than the most powerful ones. An appropriate method for such tests is
to use the intersection-union test (IUT) or union-intersection test (UIT).

Material and Methods

IUTs are helpful because they give more power than likelihood ratio tests
(LRTs) and are also UMP among size-a monotone tests. Nevertheless, con-
sidering non-monotonic tests, there is no guarantee of optimal tests. In this
article, to compare some variances in normal populations, we obtain the re-
jection region for two tests, which are not unbiased but are uniformly more
powerful than LRTs and IUTs. We constructed a size-a uniformly more
powerful test than LRT by adding additional sets to the rejection region of
the LRT, named rectangle, and smoother tests. In a numerical study, we
compare the powers of the rectangle and the smoother test with LRT and
IUT. Numerical results show that the rectangular and the smoothed tests
have much more power than the IUT and the LRT when they are the same
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size.

Results and Discussion

Although LRTs are the most common testing methods, they are not optimal
for constrained hypotheses, including comparison between the variances in
normal populations, discussed in this article. IUT tests have more power for
unequal samples and the same power for equal samples. Therefore, compar-
ing these two tests, IUT can be recommended than LRTs. Both LRTs and
IUTs have less power than R and S tests. If it is possible to use both R and
S tests, they are preferred over the previous tests. In comparing the two
R and S tests, this study’s results also show the slight superiority of the S
test over the R test. The result in other distributions and other parameters
depends on future research results. A significant weakness in the two R and
S tests can be attributed to their distinct and non-monotonicity rejection
regions. In a monotone test, the rejection regions are nested; therefore, not
all points farther from the critical points can be considered to belong to the
rejection region. In such circumstances, finding the rejection regions required
complicated calculations. Until research has reached simple calculations in
these two tests, it is more desirable to use IUT. Achieving UMP or at least
unbiased tests for such hypotheses can be a turning point in statistical tests.

Conclusion

This article presents an approach to constructing size-alpha tests that are
more powerful than LRT. The union-intersection test for the sign test of
variances in several normal distributions is proposed and compared with the
LRT. Although the union-intersection test is more powerful, neither test is
unbiased. Two rectangular and smoothed tests have been examined for a
more powerful test.

Keywords: Intersection-union test, Likelihood ratio test, More powerful test,
Rectangle test, Smoother test.
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