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SUMMARY

Corrected confidence intervals are developed for an unknown parameter for data from
a sequential experiment. The corrections are obtained from asymptotic expansions for the
distribution of the signed root transformation and they have a simple form. The model
does not require independent and identically distributed random variables, or smooth
stopping boundaries. Inference about the failure rate of an exponential distribution when
data are subject to random censoring, censoring by real time, and optional stopping is
used to illustrate the main results. The accuracy of the method is confirmed through
simulation studies.
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1. INTRODUCTION

It is well known that the use of a sequential design does not affect the likelihood
function. So, upon termination of a sequential test concerning a parameter 6, the maximum
likelihood estimator 0 of 6 is the same as for a fixed- -sample test. However, the distribution
of may be affected by the sequential design. In fact, 0 may be severely biased, and its
variance may be increased. The main purpose of this paper is to show how very weak
expansions for the signed root transformation may be used to construct an approximate
confidence interval following a sequential test. Our results go beyond earlier work by
requiring neither independence nor smooth boundaries. We are especially interested in
the problem of inference about an exponential failure rate when survival times are subject
to random censoring and censoring by real time. This example is used to illustrate the
main results.

Write ,(0) for the log-likelihood function after n observations and 9,, for the maximum
likelihood estimator of 6. Then the signed root transformation, or directed deviance, is

2,(0):=/[2{1,(8,) — 1,(0)}] sign(6 — 8, (1)

for 0 €Q, where Q is the parameter space, taken to be an interval. The signed root
transformation was suggested by Sprott (1973) for use when the observed likelihood
function is noticeably nonnormal. The quantity z, is approximately standard normal for
n large for each fixed 0. Thus, z, may be regarded as a first approximation to a pivotal
quantity.













































