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 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ــــــــــــــــــــــــــــــــــــــــــــــــ  

Answer all questions.  

Q1: 8[2+2+2+2] 

In an insurance company, the loss amount takes on a uniform distribution with the 
following density: 

𝑓𝑓𝑥𝑥(𝑥𝑥) = 1
4000

    ,0 ≤ 𝑥𝑥 ≤ 4000, assume a deductible of 400$ applies for every loss. 

(a) Calculate the expected loss, X 

(b) Calculate the variance and standard deviation of the loss amount 

(c) Find the mean amount of the payment made to the insured by the firm 

(d)What is the expected amount of the portion of loss not covered by insurance 

Q2: 4[2.5 +1.5] 

(a) Consider a sequence of items from a production process, with each item being 
graded as good or defective. Suppose that a good item is followed by another good 
item with probability 0.4 and is followed by a defective item with probability 0.6. 
Similarly, a defective item is followed by another defective item with probability 
0.3, and is followed by a good item with probability 0.7. If the first item is good, 
what is the probability that the first defective item to appear is the sixth item? 
 

(b) A Markov chain {𝑋𝑋𝑛𝑛} on the states 1,2 has the transition probability matrix: 

𝑃𝑃 = �0.1 0.9
0.3 0.7� 

What is Pr(𝑋𝑋5 = 2|𝑋𝑋3 = 1)?  
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Q3: 6[1+5] 

Suppose that the weather on any day depends on the weather conditions for the previous 2 
days. Suppose also that if it was sunny today but cloudy yesterday, then it will be sunny 
tomorrow with probability 0.5, if it was cloudy today but sunny yesterday, then it will be 
sunny tomorrow with probability 0.4, if it was sunny today and yesterday, then it will be 
sunny tomorrow with probability 0.7, if it was cloudy for the last 2 days, then it will be 
sunny tomorrow with probability 0.2.  

(a) Transform this model into a Markov chain, and then find the transition probability 
matrix. 

(b) Find the long run fraction of days in which it is cloudy, and also the long run fraction 
of days in which it is sunny. 
 

Q4: 5[2.5+2.5] 

(a) Messages arrive at a telegraph office as a Poisson process with mean rate of 2 
messages per hour. What is the probability that 1 message arrives during the 
morning hours 8:00 a.m. to noon? 
 

(b) Suppose that customers arrive at a clinic according to a non-homogenous Poisson 
process having the rate function: 
 

𝜆𝜆(𝑡𝑡) = �
2𝑡𝑡 + 1,    0 ≤ 𝑡𝑡 ≤ 1,

3,     1 ≤ 𝑡𝑡 < 2,
4𝑡𝑡2,     2 ≤ 𝑡𝑡 ≤ 4,

 

 
where t is measured in hours from the opening time of the clinic. What is the 
probability that 5 customers arrive in the first 2 hours? 
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Q5: 8[4+4] 

(a) Let 𝑋𝑋𝑛𝑛 denote the condition of a machine at the end of period n for n=1,2,.. . Let 𝑋𝑋0 
be the condition of the machine at the start. Consider the condition of the machine 
at any time can be observed and classified as being in one of the following three 
states: State 0: Good operating order, State 1: Damaged operating order and  
State 2: In repair. Assume that {𝑋𝑋𝑛𝑛} is a Markov chain with transition probability 
matrix 

 
and starts in state 𝑋𝑋0 = 1. 
(i) Find Pr{𝑋𝑋2 = 1}. 
(ii) Calculate the limiting distribution. 
(iii) What is the long run rate of repairs per unit time? 

(b) A pure death process starting from 𝑋𝑋(0) = 3 has death parameters 𝜇𝜇0 = 0, 𝜇𝜇1 = 2, 
𝜇𝜇2 = 3 and 𝜇𝜇3 = 5. Determine 𝑃𝑃𝑛𝑛(𝑡𝑡) for n=0,1,2,3. 

Q6: 9[2+3.5+3.5] 

For each of the following, let 𝐵𝐵(𝑡𝑡) be a Brownian Motion. 

(a) Find the number c for which Pr {𝐵𝐵(4) > 𝑐𝑐|𝐵𝐵(0) = 1} = 0.1587  
(b) Show that the process:  

𝑋𝑋(𝑡𝑡) = 𝑐𝑐𝐵𝐵(𝑡𝑡/𝐶𝐶2), 𝑐𝑐 > 0, 
is a Brownian Motion. 
 

(c) For any u,  𝑒𝑒𝑢𝑢𝑢𝑢(𝑡𝑡)−𝑢𝑢
2

2 𝑡𝑡  , is a martingale. 
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