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Answer the following questions.  

Q1: [5+7] 

(a) If ( , ),  X N v show that the normal distribution is a member of the linear exponential family. 

(b) LetX  have pdf of the transformed beta distribution, .
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 Find the limiting 

distribution of X  as .       

Q2: [7+6] 

Seven losses are observed as 27, 82, 115, 126, 155, 161 and 243. Determine the maximum likelihood 

estimate of the parameter  for exponential distribution, and for a gamma distribution with 2,  , and for 

Weibull distribution with 2.   Also, find the value of the log-likelihood function in each case. 
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Q1: [5+7] 

(a) 
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For ( , )

The pdf is given by
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  The normal distribution is a member of the linear exponential family. 

(b) 

( ) ( / )
 ( )  (transformed beta pdf)
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Substitute (2), (3) in (1)
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Q2: [7+6] 

(a) 

The likelihood function is 

1 27/ 1 82/ 1 115/ 1 126/ 1 155/ 1 161/ 1 243/

7 909/
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which is known as log-likelihood function, to get the likelihood estimate of the parameter   

Set  
'
( ) 0l    



4 
 

 1 27 909 0      

^

129.85714  which is the MLE of the mean of an exponential model. 

^

( ) 41.065l     

(b) 

For Weibull distribution 
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The likelihood function is 
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which is known as log-likelihood function, to get 
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