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Brown and Li (2005) compared 6 confidence interval methods for the differ-

ence of two binomial probabilities, including the 3 listed above. They conclude

that the Newcombe interval performs very well, the simpler to compute Agresti-

Caffo interval performs approximately as well, but the Wald interval should never

be used in practice. Our recommendations are summarized in Table 2.6. Con-

struction of exact confidence intervals in two binomials is much more compli-

cated than for one binomial and will not be covered here, but see for example

Fagerland et al. (2011), Agresti (2007), or Santer (2007).

Table 2.6  Recommended confidence intervals for the probability difference.

Sample size Method

Large Newcombe interval
Agresti-Caffo interval

Small Newcombe interval
Agresti-Caffo interval

Example 2.3
In cardiac surgery, postoperative nausea can be very uncomfortable and

sometimes even life-threatening. Hence, simple means to reduce this nau-

sea are of practical interest. One possible contributor to this nausea may be

air accumulation in the ventricle during surgery. In a randomized, double-

blind placebo controlled trial, half of the patients were equipped with a

plastic tube through the oesophagus, with the intent to relieve air from the

ventricle (personal communication; Ola Dale and Roar Stenseth, NTNU).

A total of 29 patients completed the study in the treatment group, that is

with ventricular tube, and 30 patients completed in the control group. After

surgery, the numbers of patients with little or no nausea were 24 (treatment

group) and 18 (control group). What is the estimated treatment effect?

Here, we have two independent binomial distributions. The estimated

probability of success is  in the treatment group, and

 in the placebo group. Thus, the estimated difference is

 To obtain a 95% Newcombe confidence interval for the

difference, we first compute the 95% Wilson score confidence interval for

each of the two groups. These are   

Inserting these in (2.21) gives the interval -0.0041 to 0.429.

The confidence intervals are given in Table 2.7.
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l1 6545= 0. , u1 924= 0 0. , l2 4232= 0. ,

u2 7541= 0. .
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