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Abstract. A new class of confidence sets for the mean of a p-variate 
normal distribution (p > 3) is introduced. They are neither spheres nor 
ellipsoids. We show that we can construct our confidence sets so that 
their coverage probabilities are equal to the specified confidence coeffi- 
cient. Some of them are shown to dominate the usual confidence set, a 
sphere centered at the observations. Numerical results are also given 
which show how small their volumes are. 
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1. Introduction 

Let X = (X1,..., Xp) t be a p-variate normal random variable with mean 
vector 0--(01,... ,Op) t and identity covariance matrix. Since Stein (1955) 
proved that the usual point estimator of  0, X, can be improved upon under 
the sum of squared error i f p  _> 3, a great deal of  research has been made to 
improve upon X. However,  the problem of the confidence set has received 
comparat ively little attention and its theory has seen advances only in 
recent years. 

The usual confidence set for the mean is a sphere centered at X, i.e., 

0 . 1 )  c°(x) = {~: I1~ - Xl l  ~ c} ,  

where the radius c satisfies P{X~-< c 2} = I -  a. This implies that the 
coverage probabil i ty of C°(X) 

Po{O E C°(X)} = 1 - a for all 0. 

So C°(X) has the confidence coefficient 1 - a. 
As in Casella and Hwang  (1983) we consider a confidence set C(X) to 
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