Question 2
Part-a
Note:  and 

                
 

Part-b

 (solve for ) 


So 

                
                 









Part-c
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Since X dominates Y stochastically in first order, then

Note that  so the area to the left of  under the pro
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which shows 











Question 2 
Part-d ( Part-i )
Note that  is the expected loss among the worst  of outcomes while  is the best outcome among the worst  of outcomes
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Question 1
Part-a-i
Later

Part-a-ii
Probability that all n roads from A to B are blocked = 
The probability that at least one roads from A to B is not blocked is 
The probability that at least one roads from B to C is not blocked is 
By independence, the probability that there is an open road from A to C is 
 or 

Part-b
Let  event that at least one roads from A to B is not blocked
        event that at least one roads from B to C is not blocked
       event that the direct road from A to C is not blocked  
We know  and  from previous calculations
We need to consider 2 cases
Case # 1: The direct road from A to C is blocked and it has probability 
                 We calculate   by independence
Case # 2: The direct road from A to C is not blocked and it has probability 
By conditioning, the required probability is 






Part-c
By cdf technique,

                 
                 by independence
                    Note that there are n factors
                  
The CDF of Y is 
Differentiating the CDF will give the PDF


Part-d
We want to solve  in the equation


Multiply both sides by 





By quadratic formula

The IRR is 24.34%

Question 4
Part-a

So  and    and 

              
              because 
              

Equate the derivative to zero so 
Note that when , 
when , 
when , 
We conclude that  minimizes the portfolio variance













Question 4
Part b
 so 

It is given that 
It follows that

The right side of the inequality represents the y-coordinate of a point on a straight line joining  and and the left side represents the corresponding y-coordinate of this point on the curve. The inequality says that the line joining the two points at  and  is below the curve and we can illustrate by the graph below. The second derivative of the graph is negative as illustrated below
[image: ]


Question 4 (cont)
Part-c-Part-i
Let  amount of insurance
Expected Cost without insurance:   
Expected Cost wit insurance:   
We want 


The maximum amount of insurance we are willing to pay is    8

Question 4 (cont)
Part-c-Part-ii
Without insurance, the loss of expected utility is
 
With insurance, the loss of expected utility is
 
We want 


Using quadratic formula to solve for , we have

The maximum amount of insurance we are willing to pay is    87.60
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(c) Let X and Y be two random variables representing investment losses. Show that
if X dominates ¥ stochastically in first order, then VaRs(X) > VaRs(Y) for every
B €(0,1). Note: An explanation by means of a graph is acceptable.  [5 marks]
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