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Solution 9.1   
 
In the expression ( ) collateral1nZ X Z µ+ −  only the sample mean nX  is random. By the CLT it is approximately 
normal in distribution, and: 
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Solution 9.3   
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Solution 9.4   
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Solution 9.5   
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Solution 9.6   
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Solution 9.7   
 
There is no change in the amount of data required for full credibility. When a random variable is multiplied by a 
positive constant, then both the mean and standard deviation are also multiplied by this same constant. So the 
coefficient of variation is unchanged.  
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Solution 9.8   
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Solution 9.9   
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Solution 9.10   
 
Using the value of fulln  from Solution 9.9, we have: 
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Solution 9.11   
 
Using the value of fulln  from Solution 9.9 and the value of partialZ  from Solution 9.10, we have: 
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Solution 9.12   
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Solution 9.13   
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Solution 9.14   
 
Here is one example with the negative binomial: 
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Solution 9.15   
 
We are given: 
 
 /20.05 , 0.10 1.645k zαα= = ⇒ =  
 
Using the data and moment formulas for the negative binomial distribution together with the method of 
moments, we have: 
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So the number of years of claim counts required for full credibility is: 
  

( )
( )

2 2
/2

full 2
1 1.645 1 5.396301,082.41 6, 490.01 6, 491

0.05 0.9
z r

n
k rr

α β β β
ββ

+  + = × = × ≈ × =   
  

 

 

Solution 9.16   
 
Using the results of Solution 9.15, we have: 
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Solution 9.17   
 
For a 2-parameter Pareto distribution, the squared coefficient of variation is: 

 ( )
[ ]( ) ( ) ( )

22 2
2

22 1 21 2
XCV X

E X

σ ααθ θ
α αα α

    = = =   − − − − 
 

From the data we can estimate the Pareto parameter α  by the method of moments: 
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Now we can determine the number of claims required for full credibility: 
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Solution 9.18   
 
Using the results of Solution 9.17, the number of dollars of claims for full credibility is: 

 [ ]full 1005, 299 503,140.05 503,141n E X x× ≈ × =  
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Solution 9.19   
 
The number of years of observation total annual claims for full credibility for a compound Poisson model with 
gamma severity is: 
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We are given: 

 /20.05 , 0.10 1.645k zαα= = ⇒ =  

We are told that the severity model is gamma and that in the past 4 years there have been 432 claims paid with a 
total claim amount equal to 583,200. Also, the total sum of squared claim payments is 1,180,980,000 . From this 
data and the method of moments we can estimate the unknown Poisson and gamma parameters: 
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Finally, we have: 
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Solution 9.20   
 
Using the results of Solution 9.19, the number of claims needed for full credibility is: 

 [ ]full 16 108 1,728n E N× ≈ × =  

 


