
Logistic regression
assumptions and diagnostics
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Don't use usual residuals for logistic regression

Fitted model: 

Residuals :
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resioraiplats 4-p)



Quantile residuals for logistic regression
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scheering shape assumptial
crandomized)

Motivation
-

suppose pi =0.8. I wanttocreate-

residual tothat behaves live linear regression
residuals:want

IfDiep:(gooestimate) then ECVali]=0

·If Bid Di coverestimate), then EralXi]O

·IfPi <4:(underestimate), then Eralxi]>
O

·WantVa ? Normal (ifPirpi)

Iea: pi=0.8, Divide NCO,) into 2 regions:
8090 ·Ifti =1, sample tofrom right side

(pi) IfYi =0, sample re
from leftside*

Ifpipis then I'm sampling
↓

from a NCOD) anaverage



use ra to make residual plots

quantile

for each i =,..., n.

calclate 1

Pi

Pseudo-code!

commenceofIfYi =1:

ifYi=0

-Lance
from the lower ID area ofNCO,D

If Pirpi, the R-NCON Cover many datasets)

Ifall piepi vi, then marginally ra wN(0,1)



Class activity, Part I

https://sta711-s23.github.io/class_activities/ca_lecture_10.html
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Leverage and Cook's distance
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Linear regression:4 =xB
-

=x(xix)
+xi-1
ma

(notMessian? Iwill
"not matrix"H

H(B) to denoteMessian)

Var(y - Y) =0(I- H) =>vcr(Yi -()=0r(( - hi)

severage:potential
ofobservation to hi =[H]ii leverage ofthe

->

influence fit itsobservation

⑧
atier, high kerage
= influential

-1
-

papie
X



Cook's distance (linear regression):
-

Di
=(Ti-4,2 . concerned thatapointis

- influential when(2 (1 -4i)= Di>threshold
outlier?

m
mo

# ofBain
high leverage? (e.g. 0.5 or 1)

model

Logistic regression:Hatmatrix=
wExCXTwx+xTWE
-

(W =Oicg (0: (1- pi))) H hi
=kerage

(Hi- p.)2 concerned when

Di =inpillplc Di > 0.5 or 1



Class activity, Part II

https://sta711-s23.github.io/class_activities/ca_lecture_10.html
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