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Abstract. We consider the estimation of the ratio of the scale para- 
meters of two independent two-parameter exponential distributions with 
unknown location parameters. It is shown that the best affine equivariant 
estimator (BAEE) is inadmissible under any loss function from a large 
class of bowl-shaped loss functions. Two new classes of improved esti- 
mators are obtained. Some values of the risk functions of the BAEE and 
two improved estimators are evaluated for two particular loss functions. 
Our results are parallel to those of Zidek (1973, Ann. Statist., 1, 264-278), 
who derived a class of estimators that dominate the BAEE of the scale 
parameter of a two-parameter exponential distribution. 
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1. Introduction 

Several researchers have improved on the best affine equivariant 
estimator (BAEE) of the scale parameter of a distribution with unknown 
location parameter. Stein (1964) proved that the BAEE for the variance of 
a normal population is inadmissible under squared error loss if the mean is 
unknown, by showing that there is a scale equivariant estimator which is 
better than the BAEE for the variance of a normal population. Brown 
(1968), using a different method of proof, extended this result to a wider 
class of distributions and loss functions. Brewster and Zidek (1974) describ- 
ed two techniques for improving on equivariant estimators. When estimat- 
ing the variance of a normal distribution, the first technique produces the 
estimator of Stein (1964), and the second technique produces a "smooth" 
improved estimator which is also generalized Bayes and admissible within 
the class of scale equivariant estimators for the variance of a normal 
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