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

between two correlated proportions. This methodology is compared 

with UniODA using an example involving a small sample. 

 

 

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
 If either  cell entry in the minor 

diagonal of the contingency table is “small” 

then an exact binomial test is used to evaluate 

imbalance in the minor diagonal cells.
2,3

 For 

expository purposes this report compares analy-

sis conducted using McNemar’s test versus 

using UniODA
4
 for a small sample. 

Data for this exposition are presented 

elsewhere.
5
 Here a test is performed before and 

after treatment for a sample of 20 patients. 

Counts of individuals with a given test result 

(either positive or negative) before treatment are 

given in the rows, and with a given test result 

after treatment (either positive or negative) are 

given in the columns. This is known as a 

matched pairs design because the same subjects 

are included in before-and-after measurements. 

The null hypothesis is that there is no difference 

in the marginal proportions before and after 

treatment. 

 

 

Table 1: Data for the Example
5
 

 

Test Result 

                                            After Treatment 

         Before Treatment     Positive   Negative 

                        Positive            6              3 

                       Negative            1            10 

 

As seen, 1/11 (9.1%) of the observations 

with a negative test result before treatment had a 

positive test result after treatment, and 3/9 

(33.3%) of the observations with a positive test 

result before treatment had a negative test result 

after treatment. Because the number of discord-

ant pairs (3+1 = 4) in the minor diagonal is less 

than 25, Type I error for McNemar’s two-tailed 

test is based on the cumulative binomial distri-

bution.
2,5

 For this analysis p<0.63, failing to 

reject the null hypothesis. 

 When UniODA was applied to these 

data
6
 the model was: if the test is positive before 

treatment then predict the test is positive after 

treatment (86.7% accurate classification, 66.7% 

predictive value), and if the test is negative 

before treatment then predict the test is negative 

after treatment (76.9% accurate classification, 
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90.9% predictive value).
3
 The UniODA finding 

was statistically significant (exact p<0.017), and 

the ESS statistic
4
 of 62.6 reveals that the effect 

was relatively strong—yielding 62.6% of the 

theoretical gain in classification accuracy that it 

is possible to achieve beyond chance. 
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The UniODA syntax used to conduct this 

analysis is: 

   OPEN DATA; 

   OUTPUT EXAMPLE 1; 

   CATEGORICAL ON; 

   TABLE 2; 

   CLASS COL; 

   MCARLO ITER 25000 TARGET .001 STOP 99.999; 

   DATA; 

   6 3 

   1 10 

   END DATA; 

   GO; 
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