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6.3 Some applications involving binary data: 

Combination of several ૛ × ૛ tables: 
Suppose there are m centres participating in the clinical trial. Then, the following 
tables can be obtained, ࢐ = ૚, ⋯ ,  ,࢓

  ܍ܚܝܔܑ܉۴ ܛܛ܍܋܋ܝ܁ 
૚࢐࢔ ૚࢐࢟ ܜܖ܍ܕܜ܉܍ܚ܂ − ࢟૚࢔ ࢐૚࢐ 

૛࢐࢔ ૛࢐࢟ ܔܗܚܜܖܗ۱ − ࢟૛࢔ ࢐૛࢐ 
 ࢙૚࢐ ࢙૛࢐࢔  ࢐  

We may consider ࢅ૚࡮~࢐൫࢔૚࢐, ࣊૚࢐൯ and ࢅ૛࡮~࢐൫࢔૛࢐, ࣊૛࢐൯ with  
൫࣊૚࢐൯࢚࢏ࢍ࢕࢒ = ࢐ࣅ + ∆, 

൫࣊૛࢐൯࢚࢏ࢍ࢕࢒ =  .࢐ࣅ
The main difficulty based on the full likelihood is that it contains ࢓ + ૚  
parameters ࣅ૚, ,૛ࣅ ⋯ , ,࢓ࣅ ∆,  to be estimated. In such circumstances, maximum 
likelihood needs not be consistent or efficient for large ࢓. However, if we used the 
conditional likelihood based on ࢅ૚ࢅ|࢐૚࢐ + ૛࢐ࢅ = ࢙૚࢐, the likelihood then depends 
on only one parameter ∆. The conditional log-likelihood for ∆ is 

(∆)ࢉ࢒ ∝ ෍ ࢍ࢕࢒ ቈ
࣐࢟૚࢐

૙(࣐)቉ࡼ = ෍൛࢟૚࢐ ∙ (࣐)ࢍ࢕࢒ − ൟ[(࣐)૙ࡼ]ࢍ࢕࢒
࢓

࢐ୀ૚

࢓

࢐ୀ૚

 

      = ෍൛࢟૚࢐∆ −                    ൯൧ൟ(∆)࢖࢞ࢋ૙൫ࡼൣࢍ࢕࢒
࢓

࢐ୀ૚

 

where  

࣐ =
൬

࣊૚࢐
૚ − ࣊૚࢐

൰

൬
࣊૛࢐

૚ − ࣊૛࢐
൰

, 

∆= ൫࣊૚࢐൯࢚࢏ࢍ࢕࢒ − ൫࣊૛࢐൯࢚࢏ࢍ࢕࢒ = ࢍ࢕࢒ ቆ
࣊૚࢐

૚ − ࣊૚࢐
ቇ − ࢍ࢕࢒ ቆ

࣊૛࢐

૚ − ࣊૛࢐
ቇ =  ,(࣐)ࢍ࢕࢒

and  

(࣐)૙ࡼ = ෍ ቀ
૚࢐࢔

࢑ ቁ ൬
૛࢐࢔

࢙૚࢐ − ࢑൰ ࣐࢑
࢈

࢑ୀࢇ

. 

Thus, the maximum conditional likelihood estimate is the solution of 

(∆)ࢉ࢒ࢊ
∆ࢊ = ૙ ∙ 

In addition, provided the total conditional Fisher information is sufficiently large, 
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standard large-sample likelihood theory applies to the conditional likelihood. To  
test ࡴ૙: ∆= ૙, we can use the score statistic under ࡴ૙: 

ࢁ = ቈ
(∆)ࢉ࢒ࢊ

∆ࢊ
቉

∆ୀ૙
= ෍ ቈ࢟૚࢐ −

૚࢐൫࢟૚࢐࢔ + ࢟૛࢐൯
࢐࢔

቉ = ෍ ቆ࢟૚࢐ −
૚࢐࢙૚࢐࢔

࢐࢔
ቇ ,

࢓

࢐ୀ૚

࢓

࢐ୀ૚

 

where the conditional expectation ࢅ૚࢐ is  
૚࢐࢔

࢐࢔
∙ ࢙૚࢐. 

In addition, 

(ࢁ)࢘ࢇࢂ = ෍
૚࢐൯࢙−࢐࢔૛࢐࢙૚࢐൫࢔૚࢐࢔

࢐࢔
૛൫࢐࢔ − ૚൯

.
࢓

࢐ୀ૚

 

. 
Then, the test statistic is  

ିࢆ =
ࢁ − ૚

૛ൗ

ඥ(ࢁ)࢘ࢇࢂ
 

for one-sided hypothesis. The test is known as the Mantel-Haenszel test. 
 
Note:  
There is the probability that ∆ varies from centre to centre. That is, ∆ might not 
be constant over different centres. Such interactions require careful investigation 
and detailed plausible explanation.  
 
 


