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Chapter 2 Binary Data 

2.1 Introduction: 

Motivating example: 
풁 = ퟏ: 풓풆풄풐풗풆풓풆풅;  풁 = ퟎ: 풏풐풕 풓풆풄풐풗풆풓풆풅 
풙ퟏ = ퟏ: 풉풐풔풑풊풕풂풍 푨; 풙ퟏ = ퟐ: 풉풐풔풑풊풕풂풍 푩 

풙ퟐ = ퟏ: 풔풖풓품풊풄풂풍 풑풓풐풄풆풅풖풓풆 푰; 풙ퟐ = ퟐ: 풔풖풓품풊풄풂풍 풑풓풐풄풆풅풖풓풆 푰푰 
The data are: 
Table (a) 

Data subject Covariate Response 
ퟏ (ퟏ, ퟏ) ퟎ 
ퟐ (ퟏ, ퟐ) ퟏ 
ퟑ (ퟏ, ퟐ) ퟎ 
ퟒ (ퟐ, ퟏ) ퟎ 
ퟓ (ퟐ, ퟐ) ퟏ 
ퟔ (ퟏ, ퟐ) ퟏ 
ퟕ (ퟏ, ퟏ) ퟏ 

Let 풁풊, 풊 = ퟏ, ퟐ, ⋯ , ퟕ,  be the responses indicating whether the patients are 
recovered or not and let 풙풊 = (풙풊ퟏ, 풙풊ퟐ), 풊 = ퟏ, ퟐ, ⋯ , ퟕ, be the hospitals and surgical 
procedures for the patients. Suppose  

푷(풁풊 = ퟏ) = 흅(풙풊) = 흅풊 
and 

푷(풁풊 = ퟎ) = ퟏ − 흅(풙풊) = ퟏ − 흅풊. 

 

Objective: 
We want to investigate the relationship between the response probability 흅풊 and 
the explanatory variable 풙풊 . 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 
(ퟏ, ퟏ) ퟐ ퟏ 
(ퟏ, ퟐ) ퟑ ퟐ 
(ퟐ, ퟏ) ퟏ ퟎ 
(ퟐ, ퟐ) ퟏ ퟏ 
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The responses in table (b) are  
풀풊, ퟎ ≤ 풀풊 ≤ 풎풊, 풊 = ퟏ, ퟐ, ퟑ, ퟒ; 

풎ퟏ = ퟐ, 풎ퟐ = ퟑ, 풎ퟑ = ퟏ, 풎ퟒ = ퟏ. 
The most commonly used link function in practice is  

품(흅) = 풍풐품
흅

ퟏ − 흅 = 풍풐품풊풕(흅). 

 


