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The Weighted Polya Posterior Confidence Interval
For the Difference Between Two Independent
Proportions*

Seung-Chun LeeV

ABSTRACT

The Wald confidence interval has been considered as a standard method for the
difference of proportions. However, the erratic behavior of the coverage probability of
the Wald confidence interval is recognized in various literatures. Various alternatives
have been proposed. Among them, Agresti-Caffo confidence interval has gained the
reputation because of its simplicity and fairly good performance in terms of coverage
probability. It is known however, that the Agresti-Caffo confidence interval is con-
servative. In this note, a confidence interval is developed using the weighted Polya
posterior which was employed to obtain a confidence interval for the binomial propor-
tion in Lee(2005). The resulting confidence interval is simple and effective in various
respects such as the closeness of the average coverage probability to the nominal con-
fidence level, the average expected length and the mean absolute error of the coverage
probability. Practically it can be used for the interval estimation of the difference of

proportions for any sample sizes and parameter values.

Keywords: difference of proportions, weighted Polya posterior, Wald confidence interval,
Agresti-Caffo confidence interval, hybrid score confidence interval, approximated Bayesian

confidence interval
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