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Answer the following questions: 

(Note that SND Table is attached in page 2)    

 

Q1: [3+2+4] 

Consider the model of the total dollars paid on a medical malpractice policy in one 

year that is defined by an insurance company as  

 

a) Determine the survival, density, and hazard rate functions. 

b) Construct only the graph of the survival function. 

c) Determine the mean excess loss and limited expected value functions.  

Q2: [8]  

The severities of individual claims have a pareto distribution with parameters 3   

and 5,000.   Use the central limit theorem to approximate the probability that the 

sum of 100 independent claims will exceed 300,000. 

Q3: [4+4] 

a) Find the moment generating function (mgf) and the probability generating 

function (pgf) for the Poisson distribution. 

b) Demonstrate that the transformed beta family as defined by  
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 is a parametric distribution family.   
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The Model Answer 

Q1: [3+2+4] 

a) The survival function is  
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The density function is 
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The distribution of this model is mixed, so we can write the probability density function as follows: 

 

 

 

The hazard rate function 
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c)  

The mean excess loss function  
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Which is constant function. 

To get the limited expected value function ( )E X u  
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Second Method 

By using the following formula 
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Q2: [8] 

pareto(3,5000)X  

The Kth moment is given by  
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For the sum of random variables  

1 2 ...k kS X X X     where  1 2, ,..., kX X X are independent random variables 

By using central limit theorem, we have  
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Q3: [4+5] 

a) The pgf is 



 

7 
 

 

0

0

( 1)

( )
!

( )
          

!

          

( )

x
x

X
x

x

x

z

z
X

e
P z z

x

z
e

x

e e

P z e





 


























 



  

The mgf is  
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b)  

For Transformed beta ( , , , )     generalized beta
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We can deduce from (1), (2) and (3) that the transformed beta distribution is a parametric distribution family.  
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