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Abstract. Consider the problem of constructing an estimator with a 
preassigned bound on the risk for a mean of a normal distribution. The 
paper shows that the usual two-stage estimator is improved on by 
combined estimators when additional samples taken from distributions 
with the same mean and different variances are available. 
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1. Introduction 

Let XI, X2,... be a sequence of mutually independent random variables, 
each having normal distribution N(/~, ~ )  with unknown parameters/t  and 
a~. Given a preassigned number  B >  0, we consider the problem of 
constructing estimator fi of/t such that 

(1.1) g(p) = E[(p -/0 ~] _< B, 

uniformly with respect to unknown parameters. If a sample of size n is 
taken, then sample mean X ,  has risk R(X,) = a2/n. When ~ is known, the 
risk can satisfy the required condition (1.1) by taking n = n* = ~ / B  where, 
for simplicity, n* is assumed to be an integer. However, when 0 .2 is 
unknown, there does not exist any fixed sample size such that R(X, )  < B 
for all a~ > 0. Then the following two-stage estimation rule is proposed (see 
Rao (1973), pp. 486-487): 

(i) Start with an initial sample X1,..., X,, of size m ( ___ 4). 
(ii) Define the stopping number by 

(1.2) ( N = m a x  m, B(m--3)  +1  , 

555 


