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SUMMARY

Let X, X,, ... denote independent random variables which are normally distributed with
unknown mean 6 and unit variance. We consider sequential tests of the hypothesis
H,:0 < — & versus H;:0 > 6. The tests which we consider were shown by Schwarz (1962) to
approximate the optimal Bayesian tests with respect to a general loss structure and any
prior density which is everywhere positive. Their continuation regions are bounded subsets
of the (n, 8,) plane, where S, is the cumulative sum. We give both inequalities and asymp-
totic expressions for the power function and the expected sample size. We also give com-
parisons of the properties of the approximate Bayesian test, the sequential probability ratio
test, and the fixed sample size test.

Some key words: Approximate and asymptotic efficiency; Bayesian sequential analysis; Error prob-
ability; Excess over boundary; Expected sample size.

1. INTRODUCTION

Let X, X,, ... denote independent random variables which are normally distributed with
unknown mean § and unit variance. We consider sequential tests of the hypotheses

Hy:0< -0 versus H:0 =6,

where & > 01is specified and the interval (— 4, §) is regarded as an indifference region (Wald,
1947, pp. 28-31). The test we consider was derived by Schwarz (1962) and shown by him to
approximate the optimal Bayesian test with respect to a generalloss structure and any prior
density which is everywhere positive. The test is as follows: let

t =inf{n > 1:|8,| > ¢, —nd},

where S, = X, +...+ X, and ¢ = 2a(r+n) with @ > 0 and r > 0; we take ¢ observations
and decide in favour of H, if and only if S; > 0. The constants @ > 0 and » > 0 are design
parameters. In Schwarz’s Bayesian formulation, ¢ was taken to be (log ¢)~1, where ¢ was the
cost of a single observation, and r was taken to be zero. Other criteria for selecting a and r
will emerge from estimates of the error probabilities and expected sample size to be given
below.

The continuation region for this test is bounded above and below by curves in the (n, S,)

plane, namely
U:s=c,—nd; L:s= —c,+nd.

These curves meet at the point (m,, 0), where
my = ad~2{1 + (1 4 2rd2a~1)}}

is the solution to the equation ¢, = né. Thus, the sample size ¢ is bounded by a nonrandom






























