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Cochran’s Q test and UniODA are used to evaluate the reptile display 

behavior of a dozen pet stores across four major US holiday seasons. 

 

 

This article adds to the literature comparing the 

use of UniODA versus Cochran's Q test and its 

simplest form, McNemar’s test, used to conduct 

multiple comparisons to elucidate the nature of 

an omnibus effect identified by Q.
1-6

 Table 1 

reproduces data on reptile display behavior
7
 

(lizards and versus or snakes) for 12 pet shops, 

collected at times corresponding to four widely-

celebrated US holiday seasons. 

 

Table 1: Reptile Display by Store and Holiday: 

0=Snakes or Lizards; 1=Snakes and Lizards 

          Valentine’s   July 

Store       Day          4
th

     Halloween   Christmas 

   1      0          0  0         1 

   2      0          0  0         1 

   3      0          0  0         1 

   4      1          1  1         1 

   5      1          0  0         1 

   6      0          1  0         1 

   7      1          0  0         1 

   8      0          0  0         1 

   9      0          1  0         0 

  10      0          0  0         0 

  11      1          0  0         1 

  12      0          0  1         1 

For these data
7
, Q=13.29, df=3, p<0.05.  

Therefore the null-hypothesis is rejected and it 

is concluded that the proportion of dual reptile 

display in at least two of the holidays are 

significantly different. Multiple comparisons are 

needed to disentangle the omnibus outcome, to 

specify the exact nature of the effect, but 

presently this was not done, perhaps due to the 

small sample and corresponding low statistical 

power. Indeed, for an analysis based on chi-

square—involving a total of 19 non-zero entries 

in a design with three degrees of freedom and a 

strong distributional skew—it is impossible to 

satisfy the minimum expectation for the chi-

square approximation, calling the validity of the 

reported Type I error rate into question.
8
 

Exploratory (non-directional) UniODA 

analysis was conducted next, modeling partial 

versus total reptile display (class variable) as a 

function of four different holidays (a categorical 

attribute having four levels).
5
 The UniODA 

model was: if holiday=Christmas then predict 

snakes and lizards; otherwise predict snakes or 

lizards. This model correctly classified 27 of 29 

(93.1%) mono-reptile data, but only 10 of 19 

(52.6%) duo-reptile data. This level of accuracy 

was statistically significant (for 10,000 Monte 

Carlo experiments exact p<0.0078; 98.7% cer-

tainty for p<0.01). Considered ecologically this 
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level of accuracy was moderate
5
 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 ESS<50 is 

the criterion for a moderate effect
5
). A second 

UniODA analysis attempted to discriminate the 

three holidays other than Christmas, but it was 

not statistically reliable (p<0.89, ESS=14.7).  
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