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In this thesis we compare tests of the equality of two
covariance matrices. The distribution of likelihoeod ratio
test for elliptical distributions is obtained. The One and
Two moments adjustments to the test are proposed. The size,
power and asymptotic convergence of normal-theory,
asymptotically robust and elliptical-theory tests are examined
for samples from normal, hypothetical non-normal and natural
populations. Our proposed elliptical-theory tests perform
very well with large samples from elliptical distributions.
For moderate size of bivariate non-normal samples the standard
error test is recommended.

Estimators of asymptotic covariance matrices of vectors of
second-order sample moments under cluster sampling from
finite populations consisting of separate clusters are
obtained using the delta method. When finite populations cut
across the clusters an estimator of the covariance matrix of
the difference between vectors of second-order moments from
first and second cluster samples is also obtained. The
standard error test for both types of finite populations is
based on the respective estimators.

The further empirical study only for asymptotically robust
tests is based on cluster samples from normal and non-normal
distributions with different levels of intracluster
correlation, number of primary and secondary units.
Independent and dependent cluster samples from naturul
populations are drawn. The effects of sampling design are
examined. Applicability of transformations of second-order
sample moments is established. Again the standard error test
igs found reasonable for moderate size of non-normal samples.

Asymptotically robust tests for stratified cluster sampling
are also described.



