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Abstract We consider the problem of testing the hypothesis about the covariance
matrix of random vectors under the assumptions that the underlying distributions
are nonnormal and the sample size is moderate. The asymptotic expansions of the
null distributions are obtained up to n−1/2. It is found that in most cases the null
statistics are distributed as a mixture of independent chi-square random variables
with degree of freedom one (up to n−1/2) and the coefficients of the mixtures are
functions of the fourth cumulants of the original random variables. We also pro-
vide a general method to approximate such distributions based on a normalization
transformation.
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1 Introduction

Testing hypotheses about the covariance matrix is an important aspect of statisti-
cal inference in the multivariate analysis besides the testing hypothesis about the
mean vector. In the literature, these tests have been studied extensively under the
assumption of normality. See, for example, Anderson (1984), Muirhead (1982)
for a complete treatment. It is found that for the hypothesis considered below the
likelihood ratio tests are null robust (Kariya and Kim, 1997) within the ellipti-
cal family (Fang and Zhang, 1990). However, in the general situation, where the
underlying distributions are not necessarily normal and only the existence of cer-
tain moments is assumed, the robustness property of likelihood ratio test may not
hold. For instance, Kano (1995), Fujikoshi (1997, 2002a,b), Gupta et al. (2005)
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