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ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ   

Answer all questions: 

 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ـــــــــــــــــــــــــــــــــــــــــــــــــــ  

Question 1: [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 of defective produced by each supplier is 1%, 2%, and 3%, respectively. 

(a)  What is the probability that a randomly selected product is defective? 

(b)  If a defective random product is selected, find the probability that this product was 

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

 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ـــــــــــــــــــــــــــــــــــــــــــــــــــ  

Question 2: [5] 

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

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

$35? 

 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ـــــــــــــــــــــــــــــــــــــــــــــــــــ  

Question 3: [2.5+2.5] 

(a)  Given life expectancy in some country is 𝑬[𝑇] = 70. Let G ∈ {𝑚, 𝑓} denote the gender 

of that individual (male and female). The statistics show that: 

𝑬[𝑇|𝐺 = 𝑚] = 65   and   𝑬[𝑇|𝐺 = 𝑓] = 72. 

Find the probability that the gender of that individual is male. 

 

(b)  Define the memoryless property, and show how we can use it to find the following: 

 𝑃𝑟(𝑋 ≤ 100|𝑋 > 90) for the exponential random variable  𝑋~exp(0.04). 

 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ـــــــــــــــــــــــــــــــــــــــــــــــــــ  
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 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ـــــــــــــــــــــــــــــــــــــــــــــــــــ  

Question 4: [2.5+2.5] 

(a)  Assume that the independent identically distributed (i.i.d.) random variables 𝜉𝑘 , and 

the random variable 𝑁 have the following finite moments: 

𝑬[𝜉𝑘] = 𝜇,    𝑽𝒂𝒓[𝜉𝑘] = 𝜎2,     𝑬[𝑁] = 𝜐, 𝑽𝒂𝒓[𝑁] = 𝜏2, 

and consider the random sum  𝑋 =  𝜉1 + 𝜉2 + ⋯ + 𝜉𝑁. 

1) Derive the formula of 𝑬[𝑋]. 

2) Write the formula of  𝑽𝒂𝒓[𝑋], (without proof).  

 

(b)  An observation is made of a Poisson random variable N with parameter 100. Then, 

N independent Bernoulli trials are performed, each with probability 0.10 of success. 

Let Z be the total number of successes observed in the N trials. What are the mean 

and the variance of Z ? 

 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ـــــــــــــــــــــــــــــــــــــــــــــــــــ  

Question 5: [1+1.5+2.5] 

(a)  Give the definition of a martingale. 

 

(b)  Prove that if (𝑍𝑛)𝑛∈ℕ is a martingale, then 𝑬[𝑍𝑛] =  𝑬[𝑍0], for any  𝑛 ∈ ℕ. 

 

(c)  Let 𝑆1,  𝑆2, . . . ., 𝑆𝑛, . . ..  be a sequence of independent random variables such that 

𝑬[|𝑆𝑖|] < ∞, for all 𝑖 = 1, 2, . . ..  Let  𝑋0 = 0, and  𝑋𝑛 = 𝑆1 + 𝑆2 + ⋯ + 𝑆𝑛,  𝑛 ≥ 1. 

          Prove that:  (𝑋𝑛)𝑛∈ℕ is a martingale if and only if  𝑬[𝑆𝑛] = 0, for all 𝑛 ≥ 1. 

ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  

Good Luck 
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