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1.6 Residuals: 

There are 3 kinds of residuals which can be used in generalized linear model. They 
are  
 Pearson residual 
 Anscombe residual 
 Deviance residual 
Let 

흁풊 = 품 ퟏ 풙풊휷  
and 

휽풊 = (풃 ) ퟏ(흁풊) 
where 휷 is the iterated reweighted least squares estimate.  
 
1. Pearson residual: 

풓풑,풊 =
풚풊 − 흁풊

푽풂풓(풀풊)
=

풚풊 − 풃 휽풊

풂(흓)풃 휽풊

. 

2. Anscombe residual: 
Assume  

푽풂풓(풀) = 푽(흁). 
Define 

푨(풙) =
ퟏ

푽ퟏ
ퟑ(풙)

풅풙. 

 
Then,  

푨(풀풊) − 푨(흁풊) ≈ 푨 (흁풊)(풀풊 − 흁풊) 
and further 

푽풂풓[푨(풀풊)] ≈ 푽풂풓[푨 (흁풊)(풀풊 − 흁풊)] = [푨 (흁풊)]ퟐ푽풂풓(풀풊). 
Therefore 

푽풂풓[푨(풀풊)] ≈ 푨 (흁풊) 푽풂풓(풀풊). 
The Anscombe residual is  

풓풂,풊 =
푨(풚풊) − 푨(흁풊)

푽풂풓[푨(풀풊)]
=

푨(풚풊) − 푨(흁풊)

푨 (흁풊) 푽풂풓(풀풊)
=

푨(풚풊) − 푨 풃 휽풊

푨 풃 휽풊 풂(흓)풃 휽풊

. 

 
Example 2 (Poisson distribution, continue): 
풀~푷(흁). Then,  

푽풂풓(풀) = 푽(흁) = 흁 
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and 

푨(풙) =
ퟏ

푽ퟏ
ퟑ(풙)

풅풙 =
ퟏ

풙ퟏ
ퟑ

풅풙 =
ퟑ풙ퟐ

ퟑ

ퟐ + 풄, 

where 풄 is some constant.  
The Anscombe residual is  

풓풂,풊 =
ퟑ
ퟐ ∙

풚풊

ퟐ
ퟑ − 흁풊

ퟐ
ퟑ

흁풊

ퟏ
ퟔ

=
ퟑ
ퟐ ∙

풚풊

ퟐ
ퟑ − 풃 휽풊

ퟐ
ퟑ

풃 휽풊
ퟏ

ퟔ
. 

 
3. Deviance residual: 

풓풂,풊 = 풔풊품풏(풚풊 − 흁풊) ퟐ 풚풊 휽풊 − 휽풊 + 풃 휽풊 − 풃 휽풊  

     = 풔풊품풏 풚풊 − 풃 휽풊 풅풊,                       

where  

풅풊

풏

풊 ퟏ

= 푫(풚ퟏ, 풚ퟐ, ⋯ , 풚풏|흁ퟏ, 흁ퟐ, ⋯ , 흁풏). 

 


