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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 

࢏෥ࣆ =  ෡൯ࢼ࢏૚൫࢞ିࢍ
and 

࢏෩ࣂ =  (࢏෥ࣆ)૚ି(ᇱ࢈)
where ࢼ෡ is the iterated reweighted least squares estimate.  
 
1. Pearson residual: 

࢏,࢖࢘ =
࢏࢟ − ࢏෥ࣆ

ඥࢇࢂ෣࢘(࢏ࢅ)
=

࢏࢟ − ൯࢏෩ࣂᇱ൫࢈

ට࢈(ࣘ)ࢇᇱᇱ൫ࣂ෩࢏൯
. 

2. Anscombe residual: 
Assume  

(ࢅ)࢘ࢇࢂ =  .(ࣆ)ࢂ
Define 

(࢞)࡭ = න
૚

૚ࢂ
૜ൗ (࢞)

 .࢞ࢊ

 
Then,  

(࢏ࢅ)࡭ − (࢏ࣆ)࡭ ≈ ࢏ࢅ)(࢏ࣆ)ᇱ࡭ −  (࢏ࣆ
and further 

[(࢏ࢅ)࡭]࢘ࢇࢂ ≈ ࢏ࢅ)(࢏ࣆ)ᇱ࡭]࢘ࢇࢂ − [(࢏ࣆ =  .(࢏ࢅ)࢘ࢇࢂ૛[(࢏ࣆ)ᇱ࡭]
Therefore 

ඥ[(࢏ࢅ)࡭]࢘ࢇࢂ ≈  .(࢏ࢅ)࢘ࢇࢂඥ(࢏ࣆ)ᇱ࡭
The Anscombe residual is  

࢏,ࢇ࢘ =
(࢏࢟)࡭ − (࢏෥ࣆ)࡭

ඥࢇࢂ෣࢘[(࢏ࢅ)࡭]
=

(࢏࢟)࡭ − (࢏෥ࣆ)࡭

(࢏ࢅ)෣࢘ࢇࢂඥ(࢏෥ࣆ)ᇱ࡭
=

(࢏࢟)࡭ − ൯൧࢏෩ࣂᇱ൫࢈ൣ࡭

൯࢏෩ࣂᇱᇱ൫࢈(ࣘ)ࢇ൯൧ට࢏෩ࣂᇱ൫࢈ᇱൣ࡭
. 

 
Example 2 (Poisson distribution, continue): 
  ,Then .(ࣆ)ࡼ~ࢅ

(ࢅ)࢘ࢇࢂ = (ࣆ)ࢂ =  ࣆ
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and 

(࢞)࡭ = න
૚

૚ࢂ
૜ൗ (࢞)

࢞ࢊ = න
૚

࢞૚
૜ൗ

࢞ࢊ =
૜࢞૛

૜ൗ

૛ +  ,ࢉ

where ࢉ is some constant.  
The Anscombe residual is  

࢏,ࢇ࢘ =
૜
૛ ∙

൬࢟࢏

૛
૜ൗ

− ࢏෥ࣆ

૛
૜ൗ

൰

࢏෥ࣆ

૚
૟ൗ

=
૜
૛ ∙

൬࢟࢏

૛
૜ൗ

− ൯൧࢏෩ࣂᇱ൫࢈ൣ
૛

૜ൗ
൰

൯൧࢏෩ࣂᇱ൫࢈ൣ
૚

૟ൗ
. 

 
3. Deviance residual: 

࢏,ࢇ࢘ = ࢏࢟)࢔ࢍ࢏࢙ − ࢏෡ࣂ൫࢏ට૛ൣ࢟(࢏෥ࣆ − ൯࢏෩ࣂ + ൯࢏෩ࣂ൫࢈ −  ൯൧࢏෡ࣂ൫࢈

     = ࢔ࢍ࢏࢙ ቀ࢟࢏ − ൯ቁ࢏෩ࣂᇱ൫࢈ ඥ࢏ࢊ,                       

where  

෍ ࢏ࢊ

࢔

ୀ૚࢏

= ,૚࢟)ࡰ ࢟૛, ⋯ , ,෥૚ࣆ|࢔࢟ ,෥૛ࣆ ⋯ ,  .(࢔෥ࣆ

 


