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Abstract.—We consider utilizing a sequential experiment for estimating the
mean of a normal distribution when the variance of the distribution is un-
known. For a suitable choice of the design constants of the experiment and
for loss structures of practical interest, it is shown that the difference in the ex-
pected loss with optional stopping and the expected loss which would be incurred
if ¢ were known is a bounded function of .

1. Introduction.—H. Robbins! considered the problem of estimating the
mean of a normal distribution and suggested a sequential procedure that
Starr? subsequently studied in some detail. Since this procedure is easy
to use in practice and applies to a rather frequently encountered statistical prob-
lem, results relating to its performance should have considerable practical im-
portance.

2. The Problem.—The results of this section are given in reference 2, and
we refer the reader to that paper for proofs. Let x5, . . . be independent
N (u,0?) random variables; and, for given s > 0, suppose the loss incurred when we
estimate u by &, = 1/n Y x, on the basis of a sample of size n > 0 is defined by

n=1
Ly = Al&, —ul*+n  (4>0).

For fixed n the resulting risk is
2
Vn('f) = E(Ln) = ? Ko'n—2 + n, (1)

where the constant K = 2¢-D/2 AT(s 4 1/2)7~'2 depends on the choice of
A,s only. Define the constant 8 = K?%*; then, treating n > 0 as a continuous
variable, the risk (1) is minimized by taking n to be n,, where by definition

n = (BT (0< o< @) 2)

Replacing this optimal choice of 7 in (1), the minimum risk is easily seen to be

v(e) = vplo) = (—g— + 1> No. 3)
8

When o is unknown, a poor choice of » in relation to ¢ in advance of experi-
mentation will magnify (1). Consequently, we consider, as in references 1 and
2, determining a random sample size N by means of the following sequential
procedure. Define

$2=1/n— 13 (x; — %)% n > 2

i=1
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