
Overdispersion

1 / 7



Recap: Overdispersion

Overdispersion occurs when the response  has higher variance
than we would expect from the speci�ed EDM
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varcts 10 > 1) = ∅ Varcisl =D

Poisson regression : 0=1 Creuse this
to estimate

Varciz) )

⇒ overoispersicn means estimated variances } SES are

too small



Estimating 
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dispersion

intuition : Yi ~Nlµi,%)
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How to generalize this ?

Option : Recall dcy ,µ) = (y _Ñ

⇒ ☐ ly ,µ^) = £ Hi-Fi] = SSE
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so =

Generalize this : lmeanderiane-estima.tta-
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we don't know µ

⇒ me
= D¥Ñ long in Ñ)

mean deviance
But, this is biased

estimate

As usual with variance estimates : É=?¥;
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intuition : accent fer mean-variance

Pearson residuals :
Yi - Ñi

relationshis in residuals

¥5

⇒ § =

1- £ ← su- of severed Pearson residuals
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Pearsanestimete
EI : Poisson regression

Pearson estimate = n¥+,, ,§, ""
(vlui) = mi)

motivation :
Narai) = ∅vlµ ;)

suppose ui is
known ⇒

= 1- £
i' =L

Elio] = E-[ "%]= = ∅



which estimate ¢ snalo we use?

• the mean deviance estimate depends on the saddlepoint approximation

. the Pearson estimate is approximately unbiased ifu { ✓ (a)

are correct - we just need the first two moments

⇒ Pearson estimate is more
" robust

"

• R typically uses the Pearson estimate



Using 
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⑧ = 7.59 (Pearson estimate

→ 1

CI for pg :
TF

0.209 ± Z , - §
(57-59) 10.186)

is to



Quasi-Poisson regression

A model for overdispersed Poisson-like counts, using an estimated

dispersion parameter , is called a quasi-Poisson model.
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←
already include ☒



Poisson vs. quasi-Poisson

Poisson:

Quasi-Poisson:
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§ ≈ X2 using canonical linn :

UCB) = ✗TM
) ¥+0

solving XTCY-n) = 0

Wald test
(assume 0=1)

0

0

↑ ↑

same Ñˢ SECquasi Poisson
) = TÉ SECPoisson)

e.g. ,
0.421 = ¥9 ( 0.153)

↓ ↓

@ %É%s

0
increases

p
-values



Quasi-likelihood models
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what is the Quasi - Poisson model?

- vCi Valli)= 0mi

• mean - variance relationship uniquely determines EDM

⇒ the only EDM with Kui)=Mi

is a Poisson

Poisson : 0=1

⇒ quasi - Poisson doesn't correspond to
an EDM


