
MATH 523: RESIDUALS

Three types of residual are used for checking the fit of a GLM

• Pearson residual
rPi � yi � pµia

V ppµiq

• Anscombe residual
rAi � Apyiq �Appµiq

9Appµiq
a

V ppµiq
where function A is defined by

Aptq �
» t

�8

ds

V 1{3psq
The function Ap.q is chosen such that, for models in the Exponential/Exponential-Dispersion
family, the skewness of the distribution of the transformed variable ApY q is as small as possible.

• Deviance Residual

Dpy; pθq � ņ

i�1

Dipyi; pθq � ņ

i�1

Di

where
Di � 2wi

!
yiprθ � pθiq � pbprθiq � bppθiqq)

Then the deviance residual is

rDi � signpyi � pµiq
a

Di �
$&
%

?
Di yi ¡ pµi

�?Di yi   pµi

In the Poisson case

rPi � yi � pµiapµi

rAi � 3py2{3i � pµ2{3
i q

2pµ1{6
i

rDi � signpyi � pµiq
"
2pyi log yipµi

� yi � pµiq
*1{2

where pµi � pλi � exp txiβu

1 f0<-glm(Y˜1,family=poisson)
2 f1<-glm(Y˜X,family=poisson)
3

4 rp0<-residuals(f0,type="pearson")
5 rd0<-residuals(f0,type="deviance")
6 fA0<-fitted(f0)
7 rA0<-1.5*(Yˆ(2/3)-fA0ˆ(2/3))/fA0ˆ(1/6)
8 rp1<-residuals(f1,type="pearson")
9 rd1<-residuals(f1,type="deviance")

10 fA1<-fitted(f1)
11 rA1<-1.5*(Yˆ(2/3)-fA1ˆ(2/3))/fA1ˆ(1/6)
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Figure 1: Poisson data Y with single covariate X
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Figure 2: Residuals from fits of null (left column) and single predictor (right column): Pearson (top),
Anscombe (middle) and deviance (bottom) residuals.
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