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 INSTRUCTIONS 
 

1- Please check that your exam contains 12 pages total (including the first page!!) 
9 questions and a Bonus question. 

2- Answer all questions. 
3- No books, No notes and no phones are allowed. 
4- A standard no programmable calculator is allowed. 
5- Also included in this paper exam: 

- A table for most used distributions. 
- A Z-table. 
- Some formulas are included. 
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Question 1.  (3 marks) 
Suppose 𝑍 is the 𝑞-mixture of 𝑋 and 𝑌, with 𝑋~𝑁𝑒𝑔𝑎𝑡𝑖𝑣𝑒 − 𝐵𝑖𝑛𝑜𝑚𝑖𝑎𝑙(𝑟, 𝑝) and 
𝑌~𝑈𝑛𝑖𝑓𝑜𝑟𝑚(𝑎, 𝑏). Compute the mean and the mgf of 𝑍. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Question 2.  (2 marks) 
Let consider the random variable 𝑋 having the following cumulative distribution 
function: 

𝐹(𝑥) = {

0 𝑖𝑓 𝑥 < −1
(𝑥 + 1)/4 𝑖𝑓 −1 ≤ 𝑥 < 1

1 𝑖𝑓 𝑥 ≥ 1
 

Compute the mean of 𝑋. 
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Question 3.  (2+2+2=6 marks)  
Suppose 𝑋1, 𝑋2, …𝑋𝑛 are iid with common distribution 𝑋~𝐺𝑎𝑚𝑚𝑎(𝛼. 2).  

a) Determine the distribution of 𝑆 = 𝑋1 +⋯+𝑋𝑛.  
b) Compute the mean and variance of 𝑆. 
c) Using the normal approximation, compute 𝑃(𝑆 < 205) for 𝛼 = 4 and 

𝑛 = 100. 
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Question 4.  (3+2=5 marks) 
A total claim amount 𝑆 has a 𝜒2(20) distribution. Calculate 

a) The mean, the variance and the skewness of 𝑆. 
b) 𝑃(𝑆 ≥ 30), using the NP approximation. 
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Question 5.  (3+2+3=8 marks) 
Let 𝑆 be a compound random variable with claim 𝑋 and claim number 𝑁. Suppose 
further that 𝑓𝑋(1) = 0.5, 𝑓𝑋(2) = 0.1, 𝑓𝑋(3) = 0.4 and 𝑁~𝑃𝑜𝑖𝑠𝑠𝑜𝑛(4).  

a) Compute the mean, the variance and the mgf of 𝑆. 
b) Compute, using Sparse algorithm, the mass function of 𝑆 at 𝑠 = 0,1,2,3. 
c) Conclude the stop-loss premium 𝜋(3) = 𝐸(𝑆 − 3)+. 
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Question 6. (4 marks) 
Let 𝑆 be an aggregate loss random variable with a discrete frequency 
distribution 𝑁 (number of claims) defined by the table below. 
𝑛                       0         1          2 
𝑃(𝑁 = 𝑛)          0.3      0.5       0.2 
The severity claim 𝑋 has a geometric distribution with parameter 𝑝 = 0.2. Find 
the mass function of 𝑆 using the convolution formula. 
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Question 7. (2+2=4 marks) 
The frequency distribution of an aggregate loss 𝑆 follows a binomial distribution 
with parameters 𝑛 = 4 and 𝑝 = 0.3. Loss amount has the mass distribution 
function: 𝑓𝑋(0) = 0.2, 𝑓𝑋(1) = 0.7 and 𝑓𝑋(2) = 0.1. Using the Panjer’s recursive 
formula for the binomial distribution with 𝑎 = −3/7 and 𝑏 = 12/7,  

a) Compute the mass function 𝑓 of 𝑆 at  𝑠 = 1,2. 
b) Compute the mass function 𝑓 of 𝑆 for all  𝑠 ≥ 3.  
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Question 8. (3 marks) 
In some ruin process, the individual claims have a 𝐺𝑎𝑚𝑚𝑎(2,1) distribution. 
Determine the adjustment coefficient 𝑅 for a loading factor 𝜃 = 1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
Question 9. (2+3=5 marks) 
Let (𝑆𝑡, 𝑡 ≥ 0) be a compound Poisson process with parameter 𝜆 and exponentially 
distributed claims with parameter 𝛽.  
Compute 𝐸(𝑆𝑠𝑆𝑡) and  𝐸(𝑒2𝑆𝑡|𝑆𝑠) for 𝑠 < 𝑡. 
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Bonus Question. (3 marks) 
The frequency distribution of an aggregate loss 𝑆 follows a negative-binomial 
distribution with parameters 𝑟 = 4 and  𝑝 = 0.2. Loss amount has the mass 
distribution function: f(0) = 0.2; f(1) = 0.7; f(2) = 0.1. Calculate the mass 
function of 𝑆 at 𝑠 = 1,2. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Good Luck 
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 NP approximation formulas. 

 
 Translated Gamma approximation formula. 

 
 Panjer’s recursive formula. 
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