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You can round numbers to two digits after decimal.
You should show all the calculations.
(30 points)      
1- Consider the following continuously compounded interest rates

Maturity

Rate
3 Month

5%

6 Month

5.5%

1 Year


6.25%

a) - What is the 9 months rate in 3 months?
b) - What is the price of a zero-coupon bond that matures in a year 6 months from now?
c) - What is the one year swap rate where one counterparty pays the floating 6 months rate and the other pays a fixed rate. 

(20 points) 
2- Suppose instantaneous rate (short rate) at time t is t/10 for 0 ≤ t ≤1 where time is expressed in years. What is the price of a zero coupon bond that matures in: a) - 6 months, P(0,0.5)?    
b) - one year, P(0, 1)? 
c) - Calculate the price of a one year zero coupon bond in six months, i.e., P(0.5,1). 

d) - Show that   P(0,1) = P(0,0.5) P(0.5,1). 

(35 points) 
3- An asset can appreciate by 15% or depreciate by 10% with equal probabilities in the next period. 

a) - If ½ is the risk neutral probability what should be the interest rate and what is the price of a zero coupon bond that matures in the next period?

b) - Suppose a zero coupon bond with face value of 100 that matures in the next period is traded at 98. Calculate the risk neutral probability and price a call on the asset with strike equal to spot price. Give the price of the call as a percent of the spot price, e.g. if the spot price is S, the call value is, say, 0.05S or 5% of the spot price.

c) - Suppose we price the call using the objective probability of 0.5, at what spread should the expected pay off be discounted?
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 (20 points)
4- Consider a non-dividend paying stock that is trading at $50 and in one year it either appreciates by 20% with probability of 0.6 or depreciates by 10% with probability 0.4.  One year simple interest rate is 10%. Consider a put on this stock with strike of $49, maturing in 1 year. 

a) - What should be the price of this put? 

b) - What would be the price of this put if the probabilities are reversed i.e., probability of appreciation is 0.4 and probability of depreciation in 0.6?

 (45 points) 
5- Let R be the spot short rate. In the next step it can either go up, Ru, or down, Rd, with probability ½. Assume each time step i.e √ ∆t =1 and the volatility of return per period is σ = 25%.  Suppose price of a zero coupon bond maturing in one period is 95.24 and the price of a zero coupon bond maturing in two periods is 89. Consider the following tree:

Ru

R

 

Rd
 
a) - Determine the values of the tree such that it is compatible with prices of zero coupon bonds.

b) -  What is the expected rate for the second period?

c) - Suppose we have a 6% caplet that matures at the end of the second period, i.e., the payoff is  100 Max(Rate – 6%, 0) What should be the price of this caplet?  

