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• Example 2.

scenario

 observe Yx,i ∈ r categories {1, 2, …, r}, i=1, …, Kx, where 
Kx is a random variable on the non-negative integers. 

 assume Kx ∼ Poisson(λx) and given (conditioned on) Kx=kx,

 Yx,1, Yx,2, …, Yx,kx
are independent and identically

distributed from multinomial(1; px,1, …, px,r), where

 px,j=P(observing category j), j=1,…, r, and px,1+···+px,r=1.

sufficient statistics

 the joint pmf of Yx,1, Yx,2, …, Yx,Kx
is

where Nx,j = number of category j in the 

Kx trials, j=1, …, r, and Kx=Nx,1+···+Nx,r. 

 by factorization thm,  (Nx,1, …, Nx,r) are the sufficient 

statistics for the parameters (λxpx,1, …, λxpx,r) and 
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 Nx,1, …, Nx,r are independent and Nx,j ∼ Poisson(λxpx,j). 

• In the 2 examples, 

Some real-data examples (from Agresti, 

Categorical Data Anslysis)

• From Agresti (2002, 2rd ed.)

categorical 
response
(symbols)

counts
(numeric)

statistics
(numeric

calculation)

Informa-
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• From Agresti (2013, 3rd ed.)
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