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Question 1 

 
 

We begin by noting that since the claim sizes cannot be 0, 

0 0
( 0) 0g N p= = = = . 

 

We also note that for the compound distribution to have a value of 1, we 

must have a single claim, with a value of 1. So 
1 1 1

g f p= . This will be the basis 

for our recursion formula. 

 

Now, mutiply the condition in the question by zn and sum, to get 
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Differentiating with respect to z 
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Now, let 
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The total number of claims is given by 

1 n
NN N= + +  

Consider the MGF of N: 
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Furthermore, since Ni has a negative binomial distribution, 
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And so 
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This is also the MGF of a negative binomial, with the same p parameter but 

with 
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In other words 

( )1
~ NegBin ,N r nm p a
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This can be viewed as a single Poisson distribution ~ Po( )N l  with its 

parameter mixed over the following distribution: 
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Now, the claims sizes all have exponential distribution with parameter m . 

And we have just seen that the total number of claims in a year is N, across 

all categories. Now 
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So S does indeed have a compound mixed Poisson distribution, and the 

mixing distribution is that in equation (*). 
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