On locally optimal invariant unbiased tests for
the variance components ratio in mixed linear
models
Andrzej Michalski
Wroclaw University of Environmental and Life Sciences, Poland

Abstract
In the paper the problem of testing of two sided hypotheses for variance
components in mixed linear models is considered. When the uniformly most
powerful invariant test (UMPIT) does not exist (Das and Sinha 1987, Gnot
and Michalski, 1994; Michalski and Zmyślony, 1996) then to conduct the
optimal statistical inference on model parameters a construction of a test
with locally best properties is desirable (Michalski, 2003). A main goal of
this article concerns a construction of the locally best invariant unbiased test
(LBIUT) for a single variance component (or eq. for a ratio of variance
components). The result has been obtained on the basis Anderson’s and
Wijsman’s approach connected with a representation of density function of
maximal invariant (Anderson, 1982; Khuri, Mathew, and Sinha, 1998) and
from generalized Neyman-Pearson’s lemma (Rao, 1973). For some examples
of models corresponding to two-way layouts the losses of power function of
the test by comparison with the attainable upper bound of power (AUB) are
given, too.
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