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FINAL EXAM 

 
SEMESTER SECOND TERM YEAR 2017/2016 

 COURSE ACTU 466  

DATE 18/05/2017 DURATION 3Hours 

 

 
  :رقم الشعبة

 

 :(ة)إســـم الطالب

 

 
  :(ة)توقيع الطالب

 

 :(ة)الرقم الجامعي للطالب

 

 

 INSTRUCTIONS 

 
1) Please check that your exam contains 08 pages total (including the first page!!), and 07 

 questions. 

2) Answer all questions. 

3) No books, No notes and no phones are allowed. 

4) A standard no programmable calculator is allowed. 

5) Table for most used distributions is included. 

6) Modifications for distributions table is included. 
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1)  (5 marks)  The cdf of a loss random variable 𝐿 is given by: 

              𝐹(𝑥) = {

0 𝑖𝑓 𝑥 < 0

𝑥2/4 𝑖𝑓 0 ≤ 𝑥 > 2
1 𝑖𝑓 𝑥 ≥ 2

 

           Express 𝑉𝑎𝑅𝑝(𝐿) and 𝑇𝑉𝑎𝑅𝑝(𝐿) for all 0 < 𝑝 < 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2) (3 marks)  Show that the normal distribution with parameters 𝜇 and 𝜎2 = 1, belongs to the 

linear exponential family with respect to the parameter 𝜃 = 𝜇. 
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3) (2+2=4 marks)  Let 𝑁~𝐺𝑒𝑜𝑚𝑒𝑡𝑟𝑖𝑐(𝑝) and let 𝑁𝑀 be the zero-modified random variable 

associated to 𝑁 with 𝑝0
𝑀 = 𝛼.  

a) Compute: 

- 𝑝𝑀(𝑘) for 𝑘 ≥ 1. 

- the mean of 𝑁𝑀. 

b) Based on a sample 𝑁1
𝑀 , 𝑁2

𝑀 , … 𝑁𝑛
𝑀, compute an estimate of the parameter 𝛼, using the 

method of moments. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4) (2+2+4=8 marks)  Suppose a random variable 𝑋 has an exponential distribution with 

parameter 𝜃. We define the random variable 𝑌 = 𝑋1/𝜏 for a positive parameter 𝜏. 

a) Find the cdf and pdf of 𝑌. 

b) Find the expected value of 𝑌.  

c) The 20
th

 and 80
th

 percentiles of a sample are given by 5 and 12. Using the percentile 

matching method, estimate the two parameters 𝜃 and 𝜏. 
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5)  (6 marks) You are given: 

(i) Losses follow a single parameter Pareto distribution with pdf:  

𝑓𝑋(𝑥) =
𝛼

𝑥𝛼+1   for 𝑥 > 1 and 0 < 𝛼 < ∞. 

(ii) A random sample of size five produced three losses with values 3, 6 and 14, and 

two losses exceeding 25. 

              Determine the maximum likelihood estimate of 𝛼. 
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6)  (2+2+2+2=8 marks)  An insurance policy is subject to an ordinary deductible of 𝑑. The loss 

amount 𝑋 has an exponential distribution with parameter 𝜃. 

a) Compute the cdf and pdf for 𝑌𝐿. 

b) Compute the cdf and pdf for 𝑌𝑃. 

c) Compute the mean of 𝑌𝐿 and 𝑌𝑃. 

d) Compute the loss elimination ratio. 
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7) (6 marks) A policy has an ordinary deductible of 100. You observe the following 5 

payments:   15, 50, 170, 216, 400. 

            Given that the ground-up loss follows an exponential distribution with parameter 𝜃,                 

           determine the maximum likelihood estimate of 𝜃. 
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