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MIDTERM 1 EXAM 

 
SEMESTER SECOND TERM YEAR 2017/2016 

 COURSE ACTU 466  

DATE 15/03/2017 DURATION 1H 30 MNS 

 

 
  :رقم الشعبة

 

 :(ة)إســـم الطالب

 

 
  :(ة)توقيع الطالب

 

 :(ة)الرقم الجامعي للطالب

 

 

 INSTRUCTIONS 

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

 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) Z-table is included. 
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1) (2 marks)  Consider the density function: 

 

𝑓(𝑥) = {
4𝑥3 𝑖𝑓 0 < 𝑥 < 1

0 𝑖𝑓 𝑛𝑜𝑡
 

  

           Compute the median and the 0.23 quantile. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2) (2 marks)  Consider the following mass function: 

 

𝑥 0 1 2 3 4 5 6 

𝑓(𝑥) 0.1 0.15 0.15 0.2 0.2 0.1 0.1 

 

 

Compute the median and the 80th percentile. 
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3) (4 marks)  Let 𝑋~𝐸𝑥𝑝𝑜𝑛𝑒𝑛𝑡𝑖𝑎𝑙(𝛿) and define 𝑌 = 𝑒𝑋.  

a) Compute the cdf and the pdf of Y. 

b) Determine whether the distribution of Y is light-tailed or heavy-tailed, using 

- the method of moments. 

- the hazard rate function method. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4) (4 marks)  Let 𝑋~𝑁(0,1) with density function 𝜙.  

a) Show that the tail-value-at-risk of 𝑋 at 100𝑝%, is given by:  

𝑇𝑉𝑎𝑅𝑝(𝑋) =
1

1−𝑝
𝜙(𝑉𝑎𝑅𝑝(𝑋)). 

b) Compute 𝑉𝑎𝑅𝑝(𝑋) and 𝑇𝑉𝑎𝑅𝑝(𝑋) for 𝑝 = 0.95. 
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5) (3 marks)  Let 𝑋 have a cdf 𝐹(𝑥) = 1 − (1 + 𝑥)−𝛼 where 𝑥 > 0 and 𝛼 > 0. Determine the 

pdf and the cdf of 𝑌 = 𝑐𝑋 with 𝑐 > 0. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6) (2 marks)  Let 𝑋~𝑈𝑛𝑖𝑓𝑜𝑟𝑚(0, 𝑎). Find the pdf of 𝑌 = 𝑋
1

𝜏 with 𝜏 > 0. 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

7) (2 marks)  Show that the binomial distribution with parameters 𝑚 and 𝑝, belongs to the 

linear exponential family with respect to the parameter 𝜃 = 𝑝. 
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8) (6 marks)  Let 𝑁~𝑃𝑜𝑖𝑠𝑠𝑜𝑛(𝜃) and let 𝑁𝑇 be the zero-truncated random variable associated 

to 𝑁. Compute: 

a) 𝑝𝑇(𝑘) for 𝑘 = 0 and 𝑘 ≥ 1. 

b) the mean of 𝑁𝑇 . 

c) the mgf of 𝑁𝑇. 
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