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Part II: Problèmes (30 Points Total) 

 Answer on this document, in the space provided.  Use the back of the sheet if you need 
additional space. Label it clearly. Any work on the back of the sheet, which is not labeled 
clearly, will not be graded. 

 Show all your work. Unsupported statements or numbers will not receive any credit. 

 

Q1. (10 Points)  Application of Time Value Mechanics: This question has two unrelated 

parts. Part (a) is Mortgage. Part (b) is equity valuation. Information from part (a) should not 
be used in part (b) 

Q1 Part a) (5 Points)  

Suppose that you take out a 25-year mortgage of $300,000 from the Bank of Montreal at 
3.890% (QR compounded semiannually) to purchase a new home. Assume that today is the 
first of January. 

The bank gives you two options for repayment: 

Option1: You repay the mortgage at the quoted rate with the first payment due on the first 
of every month, starting February (Thus your first payment will be due on the 1st of 
February). 

Option2: You pay $5000 one time deferral fee today (first of January) and at no additional 
interest, you can defer the start of your mortgage payments to the beginning of August 
(Thus your first payment will be due on the 1st of August and you repay the loan in 300 
equal installments). 

Which option is cheaper? 
 
 Solution: 

kmonthly = 1+
0.0389

2

2

12

1= 0.0032157  

The option allows the borrower to defer the repayment by 6 months for a one-time fee of 
$5000. 

Present value of  Option 2 mortgage payments July 1
st( ) = $300, 000

Present value of  Option 2 on January 1
st
=

$300, 000

1.0032157
6
+ $5, 000 = $299276.33

Present value of  Option 1 on January 1
st
= $300, 000

Option 2 is cheaper  than option 1
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Q3. (6 Points) Option portfolio payoff: Suppose that the price of a share of stock in XYZ 
Corporation is currently trading at $20 per share. Consider buying the following two options 
on one share of XYZ:  

a. A Call option with strike price $15 
b. A Put option with strike price $25 

i. (4 Points) Draw a payoff diagram of this portfolio 

Note: Clearly label both axes and the location of each important point on the diagram 

(Points of intersections, points where the graph changes direction, etc.). 

 
  

Stock price  0  15  25  40 

Call 15 payoff  0  0  10  25 

Put 25 payoff  25  10  0  0 

Portfolio payoff  25  10  10  25 
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ii. (1 Point) What is the minimum price that you should be willing to pay for the above 

portfolio? 

 

 

 

 

 

 

iii. (1 Point) What is the holder of this portfolio betting on?  

 

 

 

 

 

 

Q4. (4 Points) True or False: Support your answer with one or two sentence explanation. 

a) (2 Points) Company’s owners are shareholders. So the company property belongs to the 

shareholders. 

 

 

 

 

 

 

 

 

 

 

 

 

 

b) (2 Points) Two firms with the same dividend and growth rate must also have the same 

stock price. 
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Price rising above $25 or falling below $15 (Very high volatility).
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The answer (True or False) can both be justified. Example:
     
False: Firm's property belongs to both debt holders and shareholders.
        
True: If the firm is unlevered all property belongs to shareholders.
        
==> award marks based on the justification.
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False: Risk of the two firm's could be different.
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