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FURTHER REMARKS ON SEQUENTIAL ESTIMATION:
THE EXPONENTIAL CASE!

By NORMAN STARR AND MICHAEL WOODROOFE
The University of Michigan

A sequential procedure for estimating the mean of an exponential dis-
tribution is proposed. It is shown to perform well for large values of the
mean, and the results of a Monte Carlo study indicate that it also performs
well for moderate values of the mean.

1. Introduction., Let x, x,, --. be independent random variables with com-
mon exponential density defined by

N

Jx) = —eXP( X/, x>0,
where ¢ > 0 is unknown. Given a sample x,, -- -, x, of size k = 1, we shall
estimate p by %, = (x, + - - - -+ x,)/k, incurring the loss
ey L, =A%, — p)’ + k.

Here 4 > 0 is chosen in advance of experimentation to express the weight
that the experimenter assigns to estimation error relative to sampling costs.

The expected loss E(L,) = (1/k)As* 4 k is minimized by taking a sample of
size k = ¢, where by definition ¢ = A4*y and we have treated k as a continuous
variable. The minimum expected loss is then

= Aty + Aty =c + ¢c=2¢c.

Thus, the minimum expected loss is equally divided between losses assignable
to estimation error and the cost of sampling.

Of course, since it is the parameter # which we wish to estimate, the optimal
sample size ¢ is unknown. However, as a possible measure of the efficiency of
any procedure for estimating p, we may compare the expected loss §, arising
from the particular procedure with 5,. We shall give a sequential procedure
which determines the sample size as a random variable in such a manner that
the regret R,, defined by R, = $, — fB,, is small for all ¢ > 0.

Procedures similar to the one which we shall propose have been discussed in
[4], [5], and [7] for normal observations. There the sample size n was de-
termined by estimating the variance of x; at each stage, so that, as a consequence
of normality, the estimate x, and the event that r = k were independent for
every k. Similarly, we shall also determine the sample size by estimating the
variance of x; at each stage, but since the variance is now p?, X, and the event
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