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 ــ   ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ـــــــــــــــــــــــــــــــــــــــــــــــــــ  

Choose 5 questions of the following: 

Q1: [2.5+2.5] 

A company has 3 suppliers, designated A, B, and C. The relative amounts of a certain 
product purchased from each of the suppliers are 50%, 35% and 15%, respectively. If 
the proportion defective produced by each supplier are 1%, 2% and 3%, respectively. 

(a) Find the overall proportion defective of that product. 
(b) If a defective random product is selected, find the probability that this product was 

made by supplier A. Hint: use Bay’s theorem. 
 

Q2: [2.5+2.5] 

(a) For 𝑋𝑋~𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃(𝜆𝜆), use the moment generating function to derive the first moment 
of 𝑋𝑋. 

Hint: use the expansion 𝑒𝑒𝑦𝑦 = ∑ 𝑦𝑦𝑥𝑥

𝑥𝑥!
∞
𝑥𝑥=0  

 
(b) A car insurance company receives 3 claims on the average per day. Assuming that 

the number of claims follows a Poisson distribution, what is the probability that the 
company receives at least 4 claims on a randomly selected day? 
 

Q3: [5] 

Suppose that the price X of a particular stock at closing has a log-normal distribution 
with mean $30 and a variance 5. What is the probability that the price exceeds $35? 
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Q4: [2 + 2 +1] 

      Let X and Y be random variables with joint pdf given by  

𝑓𝑓𝑋𝑋,𝑌𝑌(𝑥𝑥,𝑦𝑦)  = � 6(1 − 𝑦𝑦),      0 ≤ 𝑥𝑥 ≤ 𝑦𝑦 ≤ 1
           0,                   𝑜𝑜𝑜𝑜ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒                 

(a) Find 𝑃𝑃 �𝑋𝑋 ≤ 3
4

,𝑌𝑌 ≥ 1
2
�. 

(b) Find 𝑓𝑓𝑋𝑋(𝑥𝑥) and  𝑓𝑓𝑌𝑌(𝑦𝑦). 
(c) Are X and Y independent? 

 

Q5: [5] 

In some health insurance company, loss amounts are uniformly distributed on the interval 
[0,450]. Assume a deductible d applies for every loss, and the expected value of payment 
made by the insurance company equals 120. Calculate d. 

Q6: [2+2+1] 

Let X and Y be two random variables with joint density function  

𝑓𝑓𝑋𝑋,𝑌𝑌(𝑥𝑥,𝑦𝑦)  = � 𝑐𝑐𝑐𝑐𝑐𝑐         ,      0 ≤ 𝑦𝑦 ≤ 𝑥𝑥 ≤ 1
           0,                   𝑜𝑜𝑜𝑜ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒                 

(a) Determine the value of c. 
(b) Find 𝑓𝑓𝑋𝑋(𝑥𝑥) and 𝑓𝑓𝑌𝑌|𝑋𝑋(𝑦𝑦|𝑥𝑥). 
(c) Find 𝐸𝐸[𝑌𝑌|𝑋𝑋 = 𝑥𝑥]. 
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