
Intro to Poisson Regression
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Reminders
- Exam 1 due Friday
• No class on Friday



When, and when not, to use model selection
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when to use model selection :

ariÉasbset
'

we care more about prediction than inference

- we don't know which
variables are useful

for predicting

probkmswithmodelseeeti-i.ir
suiting model might not be interpretable

.

model selection doesn't fix violations of assumptions

. should not do inference with the same data ycuvse

for model selection

possible solution :
Data splitting

↳e part of the data to select model

• use remainder to test hypotheses



Count variables

Data: Data on medical facilities and doctors from a sample of 53
different counties in the US. Variables include:

: the number of medical doctors in the county

: the number of hospitals in the county

Research question: Can we model the relationship between the
number of hospitals and the number of doctors?
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① countrariabk
Valves 0 , 1,2 , .

. _



Plotting the data

Does a linear regression model seem appropriate for this
relationship?
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Yi = #MDS Yin NLMI , )

Mi = Bot B. Hospitals ;

assumes

constant
variance 02 !

But here,

Varcyi) increases

withMi



Trying a transformation

Is a linear regression model appropriate now?
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Fli - Nlmi , )

Mi = Pot B.Hospitals ,

Probtems ;

1)Fli is discrete

but NCM.ci)
is continuous

2) Fl harder
to

interpret

3) nfl ≥ 0



Poisson regression
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component)
Yi ~ Poisson 11 ;)

E-fyi] = Ii
Crandon varcyi)= Ii

(Systematic
component)

9 (7) = ptxi
in

link function

canonicalinh-i.gl/7-)--logC7i)logC1i)--BtXi
1) log Cai) c- C- 0,0)

2) Leads to nice
interpretation

3) Nice mathematical properties . . .



Fitting the Poisson regression model
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O
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Interpreting the Poisson regression model
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Eclogtii) ≠ log # (4)

0

log (I ;)
= 5.12 1- 0.31 Hospitals ;

one additional hospital is associated with . . .

• a 0.31 increase in log average # of doctors

• an increase
in the average #

d- doctors

by a facts of e
""

= 1.37



Exponential dispersion models
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probability function for Poisson :

fly ; 1) = e-
"

7,2

I.
= ¥.

e+p{y1og7 - 7}

= aly ,
0)e×p{Y⊖¥} (EDM)

only, 0) = yt ! normalizing function

canonical parameter
G- = log 7

Cumulant function
1h1 -0) = ]

∅ = 1 dispersion parameter


