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between the matched pairs into account. Thus we cannot use the methods pre-

sented in Sections 2.3 and 2.4, which are based on an assumed independence

between observations. We will consider three different situations, as outlined in

Table 2.17.

2.5.1 Paired binomials
In Section 2.3 we looked at methods for comparing two independent binomials.

Now let us consider binomial data from a paired design. For example, two treat-

ments A and B are carried out on the same patients in a crossover design, or a con-

tra-lateral design such as randomizing the left and right eye of each patient to dif-

ferent treatments. The unit of analysis is treatment pair, for example patient, and

there are four possible outcomes: Both treatments are successful, only treatment A

is successful, only treatment B is successful, or no treatments are successful. We

shall denote the number of each of these outcomes as , respec-

tively. Such counts are summarized as in Table 2.4. Note, however, that there is an

important difference from the data display for comparing two independent bino-

mial samples. When we compared two independent binomial samples, the num-

bers of successes in each of the treatments are . In paired samples, the

numbers of successes for each of the treatments are . When we com-

pared two independent binomial samples, the table counts were single observa-

tions. In paired samples, the table counts represent paired observations.

Pairs where both treatments give the same result are called concordant pairs, and

pairs where the results are different are called discordant. If treatment A is success-

ful and treatment B is not, it is called a type A discordant pair. Hence, there are n12

type A discordant pairs, and n21 type B discordant pairs.

The null hypothesis is that the success probability is the same for both treat-

ments. Then, for any discordant pair, the probability that it is type A discordant is

Table 2.17 Recommended tests and confidence intervals for different types of matched 
pairs k × k tables.

Table size Category type Significance test CI method

k = 2 McNemar test Large samples: Wald
Small samples: Newcombe

k > 2 Nominal Stuart-Maxwell test for 
marginal homogeneity

k > 2 Ordered Marginal homogeneity test 
for ordinal data

n n n n11 12 21 22, , , and

n n11 21and

n n+ +1 1and
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