
Negative binomial regression
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• Project 2 released this Friday, due before Thanksgiving break

• Choose either two challenges and one project, or one challenge and

two projects

• challenge 7
released on course website

• Exam 2 released next Friday (Naill)

• covers Poisson regression , EDMS,
orerdispersian

, quasi - Poisson,

negative binomial
,
and ZIP models



Recap: negative binomial regression

Note that  is the same for all 

Note that just like in Poisson regression, we model the average
count

Interpretation of s is the same as in Poisson regression
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↑ not the canonical linn

Poisson regression : Ulm) =m

NB regression
: vlm) = µ + ¥



In R
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:
0

The
average#

ofcigarettessomeone
with an advanced degrees rr

is e-
0.0277

times the average

# of cigarettes for someone WI ans degree ,
holding other variables fixed



Class activity

https://sta712-f22.github.io/class_activities/ca_lecture_27.html
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Class activity
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Poisson = NBC - =D Looking far :

D residents C- C-3,3) (roughly)

2) constant variance

3) random scatter
arando

residuals ≈ NCO ;D f ≈7000

ooon+¥
✗ i

⇒ n↑
⇒ Poisson

moeon.ws{Variance



Poisson vs. negative binomial �ts
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Too much
variability

for Poisson

o o
• residual variance

is too high for Poisson to be a good fit

. variance ≈ constant, some cold use either

quasi - Poisson or NB



Inference with negative binomial models

How would I test whether there is a relationship between age
and the number of cigarettes smoked, after accounting for
other variables?
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- nos - -9%7-73

-ooo

Ho : 132=0 HA : 132=10 2-= -4.05

Wald test!



'117 - Poisson (7)

I ~ Gammel ¥ > MX) (⇒ E-[1) =n)

⇒ Y ~ NBC ¥ , ITE,) ¥ → oo

Point mass for 7 atm
ECT]=M

⇒ 411 ~ Poisson)

pCY=y) =) Poky /1) Pla)d1



Inference with negative binomial models

How would I test whether there is a relationship between
education and the number of cigarettes smoked, after
accounting for other variables?
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Likelihood ratio test
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