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Chapter 2 Binary Data 

2.1 Introduction: 

Motivating example: 
ࢆ = ૚: ;ࢊࢋ࢘ࢋ࢜࢕ࢉࢋ࢘ ࢆ  = ૙:  ࢊࢋ࢘ࢋ࢜࢕ࢉࢋ࢘ ࢚࢕࢔
࢞૚ = ૚: ૚࢞ ;࡭ ࢒ࢇ࢚࢏࢖࢙࢕ࢎ = ૛:  ࡮ ࢒ࢇ࢚࢏࢖࢙࢕ࢎ

࢞૛ = ૚: ૛࢞ ;ࡵ ࢋ࢛࢘ࢊࢋࢉ࢕࢘࢖ ࢒ࢇࢉ࢏ࢍ࢛࢙࢘ = ૛:  ࡵࡵ ࢋ࢛࢘ࢊࢋࢉ࢕࢘࢖ ࢒ࢇࢉ࢏ࢍ࢛࢙࢘
The data are: 
Table (a) 

Data subject Covariate Response 
૚ (૚, ૚) ૙ 
૛ (૚, ૛) ૚ 
૜ (૚, ૛) ૙ 
૝ (૛, ૚) ૙ 
૞ (૛, ૛) ૚ 
૟ (૚, ૛) ૚ 
ૠ (૚, ૚) ૚ 

Let ࢏ࢆ, ࢏ = ૚, ૛, ⋯ , ૠ,  be the responses indicating whether the patients are 
recovered or not and let ࢞࢏ = ,૚࢏࢞) ,(૛࢏࢞ ࢏ = ૚, ૛, ⋯ , ૠ, be the hospitals and surgical 
procedures for the patients. Suppose  

࢏ࢆ)ࡼ = ૚) = (࢏࢞)࣊ =  ࢏࣊
and 

࢏ࢆ)ࡼ = ૙) = ૚ − (࢏࢞)࣊ = ૚ −  .࢏࣊

 

Objective: 
We want to investigate the relationship between the response probability ࣊࢏ and 
the explanatory variable ࢞࢏ . That is, whether the recovery of the patient is 
correlated to the hospital he chose or the surgical procedure conducted.  
The original ungrouped data can be organized to the grouped data in the following 
table: 
Table (b) 

Covariate Class size Response 
(૚, ૚) ૛ ૚ 
(૚, ૛) ૜ ૛ 
(૛, ૚) ૚ ૙ 
(૛, ૛) ૚ ૚ 
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The responses in table (b) are  
,࢏ࢅ ૙ ≤ ࢏ࢅ ≤ ,࢏࢓ ࢏ = ૚, ૛, ૜, ૝; 

૚࢓ = ૛, ૛࢓ = ૜, ૜࢓ = ૚, ૝࢓ = ૚. 
The most commonly used link function in practice is  

(࣊)ࢍ = ࢍ࢕࢒ ቀ
࣊

૚ − ࣊ቁ =  .(࣊)࢚࢏ࢍ࢕࢒

 


