
Adaptive Designs

IMS Lecture Notes - Monograph Series (1995) Volume 25

A MODIFIED BANDIT AS AN
APPROACH TO ETHICAL

ALLOCATION IN CLINICAL
TRIALS

BY JANIS P. HARDWICK*

The University of Michigan

Abstract

A sequential allocation rule based on an optimal strategy for
a two-armed bandit problem is proposed for use in the problem
of identifying the better of two treatment alternatives in clinical
trials. The purpose of the rule is to ensure more ethical alloca-
tion of patients while retaining a given probability of correctly
selecting the better treatment at the close of the trial. The be-
havior of the bandit rule is compared with two other commonly
proposed allocation rules: play-the-winner and vector-at-a-time.
It is found that, in general, the bandit rule performs as well as,
and usually remarkably better than, both of the other allocation
rules. All comparisons are based on exact computations using
forward induction algorithms carried out on desktop worksta-
tions.

1. Introduction. Medical research is often complicated by the
inherent dependence of biological experimentation on living subjects.
Moral conflicts are invariably generated by the obligation of a researcher
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