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Abstract. For estimating the power of a generalized variance under a 
multivariate normal distribution with unknown means, the inadmissibility 
of the best affine equivariant estimator relative to the symmetric loss is 
shown, and a class of improved estimators is given. The problem of 
estimating the covariance matrix is also discussed. 
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1. Introduction 

Suppose  that  X (p  × r) has the normal  distr ibut ion N(¢, Z" @ L) and 
that  S (p × p)  has the Wishart  distr ibution We(n, _r), where n >_ p and the 
matr ix  ~ of mean  vectors is unknown.  Assume that  X and S are indepen- 
dent.  The first problem we consider  is to estimate the a-th power  of the 
generalized variance 12:15 under  a symmetric loss given by 

(1.1) L(d, I Zl 5) = d~ I SI 5 + l Z] 5/d  - 2 ,  

where ct may be positive or negative. Every es t imator  is evaluated by its 
risk function R(0, d) = Eo[L(d, IZ'I ~)] for 0 = ((, _r), unknown  parameters.  

The affine equivar iant  es t imator  under  the t r ans fo rmat ion  (X ,S )  
( A X H  + B, ASA') for any nonsingular  matr ix A (p  x p),  any or thogonal  

matr ix  H (r × r) and any matr ix B (p x r), is defined by d(AXH + B, ASA') 
= J A 12~d(X, S), and it must  be of the form al SI 5, a > 0. The inadmissibility 
of the best affine equivariant est imator has been shown by Shorrock and 
Zidek (1976), Sinha (1976) and Sugiura and Konno  (1987) for squared 
error  loss; by Sinha and Ghosh  (1987), Sugiura and Konno (1988) and 
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