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McNemar's test is used to assess the significance of the difference 

between two correlated proportions: for example when the two pro-

portions are based on the same sample of subjects or on matched-pair 

samples. This methodology is compared with UniODA using two 

examples in disease diagnosis before vs. after treatment. 

 

 

McNemar's test is applied to a 2x2 con-

tingency table to assess the significance of the 

difference between two correlated proportions: 

for example when the two proportions are based 

on the same sample of subjects or on matched-

pair samples.
1
 The test determines whether row 

and column marginal frequencies are equal 

(referred to as “marginal homogeneity”). The 

null hypothesis of marginal homogeneity states 

that the two marginal probabilities for each out-

come are identical. If 25 or more observations 

fall in the minor diagonal of the contingency 

table, the test has a chi-square distribution with 

one degree of freedom. If the result of the chi-

square test is statistically significant, then one 

rejects the null hypothesis in favor of the alter-

native hypothesis that the marginal proportions 

are significantly different from each other. If 

either of the cell entries in the minor diagonal is 

“small” then an exact binomial test is used to 

evaluate imbalance in the minor diagonal cells.
2
  

For expository purposes this report com-

pares analysis conducted using McNemar’s test 

versus using UniODA.
3
 Data for this exposition 

are presented elsewhere.
4
 

The first example assesses whether or 

not a drug has an effect upon a disease. Counts 

of individuals with the diagnosis of disease 

(either present or absent) before treatment are 

given in the rows, and counts of individuals 

with the diagnosis of disease after treatment 

(either present or absent) are given in the 

columns. This is known as a matched pairs 

design because the same subjects are included in 

before-and-after measurements. 

 

Table 1: Data for First Example
4
 

 

Disease Diagnosis 

                                          After Treatment 

         Before Treatment     Present   Absent 

                         Present         101         121 

                         Absent           59           33 

 

http://en.wikipedia.org/wiki/Null_hypothesis
http://en.wikipedia.org/wiki/Chi-squared_distribution
http://en.wikipedia.org/wiki/Degrees_of_freedom_(statistics)
http://en.wikipedia.org/wiki/Statistical_significance
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Note that 59/92 (64.1%) of the observa-

tions without disease before treatment had the 

disease after treatment, while 121/222 (54.5%) 

of the observations with the disease before treat-

ment were without disease after treatment. For 

these data the McNemar test statistic is chi-

square (N=314, df=1) = 21.35, p<0.00001. Thus 

the null hypothesis is rejected, and it was con-

cluded
4
 that “...the test provides strong evidence 

to reject the null hypothesis of no treatment 

effect.” 

When UniODA was applied to these 

data
5
 the model was: if disease is present before 

treatment then predict no disease after treatment 

(78.6% accurate classification, 54.5% predictive 

value), and if disease is absent before treatment 

then predict disease is present after treatment 

(36.9% accurate classification, 64.1% predictive 

value).
3
 The UniODA finding was statistically 

significant (exact p<0.003), and the ESS statis-

tic
3
 of 15.4 reveals that the effect was relatively 

weak, yielding only 15.4% of the theoretical 

gain in classification accuracy that it is possible 

to achieve beyond chance. 

The second example compares UniODA 

with the asymptotic McNemar test and several 

alternative variations. 
 

Table 2: Data for Second Example
4
 

 

Disease Diagnosis 

                                          After Treatment 

         Before Treatment     Present   Absent 

                         Present          59             6 

                         Absent           16           80 
 

Note that 16/96 or 16.7% of the obser-

vations without disease before treatment had the 

disease after treatment, while 6/65 or 9.2% of 

the observations with the disease before treat-

ment were without disease after treatment. 

Described previously
4
 for these data the exact 

binomial test gives p<0.053; McNemar's test 

with continuity correction gives chi-square 

(N=161, df=1) = 3.68, p<0.055; asymptotic 

McNemar's test gives chi-square (N=161, df= 

1) = 4.55, p<0.033; and the mid-P McNemar's 

test gives p<0.035. It was concluded
4
 that 

“…the McNemar's test and mid-P version 

provide stronger evidence for a statistically 

significant treatment effect in this second 

example.” 

When UniODA was applied to these 

data the model was: if disease is present before 

treatment then predict disease is present after 

treatment (93.0% accurate classification, 83.3% 

predictive value), and if disease is absent before 

treatment then predict disease is absent after 

treatment (78.7% accurate classification, 90.8% 

predictive value). Note that a greater percentage 

of (and more) observations without disease 

acquired the disease after treatment, as com-

pared with observations with disease who were 

without disease after treatment. The UniODA 

finding was statistically significant (exact 

p<0.06 x 10
-20

), and the ESS statistic
3
 of 71.7 

reveals that the effect was relatively strong, 

yielding 71.7% of the theoretical gain in classi-

fication accuracy that it is possible to achieve 

beyond chance. 

A theoretical limitation of McNemar’s 

methodology involves the use of inherently 

exploratory chi-square in testing confirmatory 

hypotheses. To accomplish this objective 

McNemar advocated the testing of directional 

hypotheses by dividing the chi-square Type I 

error rate in half.
6
 In contrast, UniODA allows 

an exact test of both exploratory and 

confirmatory (weighted) hypotheses for every 

analysis and design.
3
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   OPEN DATA; 

   OUTPUT EXAMPLE 1; 

   CATEGORICAL ON; 

   TABLE 2; 

   CLASS COL; 

   MCARLO ITER 25000 TARGET .001 STOP 99.999; 

   DATA; 

   101 121 

   59 33 

   END DATA; 

   GO; 
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