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Answer all questions: 

Q1: [2.5+2.5] 

(a) For 𝑌~𝑃𝑜𝑖𝑠𝑠𝑜𝑛(𝜆), determine the probability that Y is even.  

Hint: use the series expansion of cosh 𝜆 =  
1
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(b) Prove that an exponential random variable X with parameter 𝜆 satisfies the 

memoryless property, and use that to find: 

 

 𝑃𝑟(𝑋 ≤ 100|𝑋 > 90)   for   𝑋~𝑒𝑥𝑝(0.04). 

 

Q2: [5] 

Suppose that the price X of a particular stock at closing has a log-normal distribution 

with mean $25 and a variance 5. What is the probability that the price exceeds $30? 

 

Q3: [2.5 +2.5] 

(a) A fraction 𝑝 = 0.04 of the items coming off of a production process are defective. 

The output of the process is sampled, in a random manner. What is the probability 

that the first defective item found is the fifth item sampled? 

 

(b) The number of accidents occurring in a factory in a week is a Poisson random 

variable with parameter 3. The number of individuals injured in different accidents is 

independently distributed, each with mean 2 and variance 5. Determine the mean and 

variance of the number of individuals injured in a week. 
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Q4: [5] 

(a) A loss random variable is uniformly distributed on (0,2000).  

Find the mean and variance if a policy limit of 300 and a deductible of 300 is 

imposed. 

 

(b) An insurance policy reimburses a loss up to a benefit limit of 20. The policyholder’s 

loss, X, follows a distribution with density function: 

 

𝑓(𝑥)  = {
𝑒−𝑥                        ,      𝑥 > 1,

           0,                   𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒                
 

 

Find the expected value of the benefit paid under the insurance policy. 

 

Q5: [5] 

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

𝑓𝑋𝑌(𝑥, 𝑦)  = {
𝑐 𝑒−𝑦                        ,     0 ≤  𝑥 ≤ 𝑦 < ∞,
0,                             𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒                

 

(a) Determine the value of c 

(b) Find the marginal densities of X and Y 

(c) Are X and Y independent? why? 

(d) Find 𝐸(𝑌|𝑋 = 𝑥). 

(e) Find 𝐸(𝑋|𝑌 = 𝑦). 
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