
Negative binomial regression
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Warm up: class activity

https://sta712-f22.github.io/class_activities/ca_lecture_26.html
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Ho : model is a good fit

HA : model is not a good fit

under Ho : ☐
* (y ,Ñ) ≈X} - cut,) n

- Cutt) -2004

☐try ,Ñ)= 11540 pcnisq( 11540, df= 2004,
lower . tail -_F) ≈O

∅^=☐¥;¥ = 576



An alternative to quasi-Poisson

Poisson:

Mean = 

Variance = 

quasi-Poisson:

Mean = 

Variance = 

Variance is a linear function of the mean

What if we want variance to depend on the mean in a different
way?
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The negative binomial distribution

If , then  takes values  with
probabilities

, 

Variance is a quadratic function of the mean
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Interpretation : Y = # of

successes until r
"

failures
"

,

for independent
trials w/

probability p of success

tf r is large ,
var Cti) ≈ E-[Yi]

If r is small , varcyi) > > E-[Yi]



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 link function



In R
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gg
is known

,
then NB is an EDM

if r is unknown
,
NB is not an EDM

Don't need to specify family

Q



ñ-i•¥;::;÷¥;⇔"
= nYy¥gr, 4-P{

rlosltp) tylogp}

= %yTñ, exp { yiogp - C- rlogll - pH}

÷=n⊖ = logp = log /^
1210) = - rlogltp)

⇒ p=µ,
=

- rlogcl - e⊖)

0--1 ago)=n%?r→
So , NB is an EDM for Kren r



Poisson vs. negative binomial �ts
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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?

8 / 10



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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