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and

which is the Clopper-Pearson exact interval (Brown et al., 2001). Here xobs is the

observed value. By using the connection between the binomial sum and the

cumulative beta distribution, we can express the Clopper-Pearson interval by the

quantile of the beta distribution. If we let  be the upper x-quantile of the

beta distribution with parameters a and b, the Clopper-Pearson interval is

In principle, this approach seems ideal. But there is a serious complication. For

any value of p, the actual coverage is at least as large as the nominal coverage, but

it can be much larger. The resulting confidence interval is typically wider than

with other methods. This implies that exact methods for categorical data are con-

servative. A possible remedy is to use the mid P approach with the exact methods,

including only half the point probability of the observed value in the P-value. A

Clopper-Pearson mid P confidence interval is one of our two recommended meth-

ods for small samples. Its endpoints are the two values of p that satisfy 

(2.7)

and

(2.8)

which must be solved iteratively.

In Table 2.1 we sum up our recommendations.

Table 2.1 Recommended confidence intervals for one binomial proportion.

Sample size Method

Large Wilson score interval
Agresti-Coull interval

Small Clopper-Pearson mid P interval
Wilson score interval
Agresti-Coull interval
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