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UniODA vs. Cochran’s Q Test: 

Comparing Success of Alternatives 
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Cochran’s Q test and UniODA are compared in an application 

comparing the success of alternative tasks. 

 

 

Cochran's Q test is a popular statistical analysis 

approach in two-way randomized block designs 

in which the response variable may assume only 

two possible outcomes—for example, success or 

failure, correct or incorrect, or satisfied versus 

dissatisfied.
1
 Q is a  non-parametric extension of 

McNemar’s test for experimental designs with 

more than two matched sets of frequencies or 

counts.
1-3

 
 
The null hypothesis is the treatments 

(matched sets) are equally effective, and the 

non-directional alternative hypothesis is there is 

a difference in effectiveness among treatments.  

For expository purposes this paper uses 

Q and UniODA
2-5

 in an application
6
 where 12 

subjects are asked to perform 3 tasks, and the 

outcome of each task is either success or failure
 

(see Table 1). 

 

Table 1: Outcome of Alternative Tasks 

                 Task      Success     Failure 

                   1               8               4 

                   2               3               9 

                   3             10               2 

 

 

For these data
6
, Q=8.67, df=2, p<0.013.  

Therefore the null-hypothesis is rejected and it 

is concluded that the proportion of success in at 

least two of the tasks are significantly different. 

Multiple comparisons are conducted in order to 

disentangle the omnibus outcome, and specify 

the exact nature of the effect. Presently
6
 the 

success proportion between tasks 2 and 3 was 

assessed as significantly different (p < 0.05). 

Exploratory (non-directional) UniODA 

analysis was conducted next, modeling success 

or failure (class variable) as a function of three 

different tasks (a categorical attribute having 

three levels).
4
 The UniODA model was: if 

task=1 or 3 then predict success; if task=2 then 

predict failure. This model correctly classified 

18 of 21 (85.7%) successes, and 9 of 15 (60.0%) 

failures. This accuracy level was statistically 

significant (for 10,000 Monte Carlo experiments 

exact p<0.0293; 99.9% certainty for p<0.05). 

Considered ecologically this level of accuracy 

was moderately strong
4
 on the basis of the 

Effect Strength for Sensitivity (ESS) statistic of 

45.7 (ESS=0 is the level of accuracy expected 

for this application by chance; ESS= 100 is 

perfect, errorless classification; and 25<ESS<50 

is the criterion for a moderate effect
4
). A second 

UniODA conducted to discriminate between 

tasks 1 and 3 was unproductive (p<0.65). 
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