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Quiz 1, Statistical Inference I: Date 10/1 (2015 Fall) 

Name:   Shih Jia-Han    

1. Let ),(~,.., 2

1 NXX
iid

n  and ),..,( 1 nXXX  . 

1) Show that the joint density of ),..,( 1 nXXX   forms an exponential family by 

specifying all necessary components (e.g., dimension s , natural parameters, 

parameter space, T functions, support, etc.). 

2) Prove that the family is full rank. 

3) Prove that the family is not full rank if    is assumed. 

Ans: 
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is a two-dimensional exponential family with n),(   and 

)0,(),(  . 
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  contains a two-dimensional open rectangle hence (e.g., )1,1(A  , )2,1(B  , 

)1,2(C  , )2,2(D   then ABCD is an two-dimensional open rectangle 

contained by  ) hence it is full rank. 
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Therefore,   does not contain a two-dimensional open rectangle hence it is not 

full rank. 
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2. Let )(~, 21 
iid

PoissonXX  and ),( 21 XXX  . 

1) Derive the canonical form of the joint density of ),( 21 XXX   by specifying 

all necessary components.  

Ans: 
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Let  log)(  , we have 
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is the canonical form of a one-dimensional exponential family, where  

 log)(  , 21)( xxxT  ,  eA 2)(  , 
!!

1
)(

21 xx
xh  , 

},1,0{},1,0{    and ),0(  . 

 

2) Prove that the family is full rank. 

Ans: 

By 1) 

)(})()()(exp{)|( xhAxTxp   . 

Since }0;{    contains an one-dimensional open rectangle (e.g., 

)2,1(  is an one-dimensional open rectangle contained by  ) hence it is full 

rank. 
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3. Let })(exp{)|(  Axxp  , x , be a density w.r.t. the Lebesgue 

measure )()( xmx  . Derive the form of )(A  and the natural parameter 

space   when ),0[  . 

Ans: 
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When ),0[  , consider two different cases of 0  and 0 .  

If  
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Therefore, the parameter space )0,(  . 
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4. Let ),..,( 1 nXXX  , where )()()()(exp)(~
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nj ..,,1 . Show that the joint density of ),..,( 1 nXXX   forms an 

exponential family by specifying all necessary components (e.g., dimension, 

natural parameters, parameter space, T functions, support, etc.). 
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is a s-dimensional exponential family with  
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