September-October 2005

Foundations of Finance
Home assignment 2
due by October 21, 10.45am, should be handed in the mailbox and/or sent via e-mail
The general data on the bonds necessary to complete the assignment can be downloaded from the file www.nes.ru/~agoriaev/data/FF05HA2data.xls. Choose a trading day according to the student number of one of the two members of the group; all computations in problems 1 and 2 should be based on bond quotes for that day. 
1. Compute yield to maturity and duration for each bond. Compute zero rates and par yields for maturities, which are multiples of a quarter. Compute forward rates for quarterly and semi-annual periods. Plot the five versions of the term structure. (Bonus, no points) Fit a polynomial function to the interest rates or discount factors for the quarterly maturities.
2. Suppose that a company with similar credit rating is going to issue a two-year bond with coupon rate of 10%, paid quarterly, and a three-year bond with coupon rate of 10%, paid annually. Find prices and (Macaulay / Fisher-Weil) durations of the two bonds and of their equal-weighted portfolio, using results from (1). Which portfolio of the two bonds will have zero sensitivity to the interest rate risk?
3. Consider an AAA three-year coupon bond with face value of $1000 and annual coupon payment of $60 (paid at the end of each year). The prices of risk-free bonds, which yield a unit payoff in one, two, and three years from now, are 0.952, 0.898, and 0.864 respectively.

a) Compute the no-arbitrage price of the coupon bond and forward rates for the second year and third year.
b) Compute the Macaulay duration and the Fisher-Weil duration of the coupon bond. What explains the difference between the two duration numbers?
c) Construct an immunizing portfolio consisting of two-year and three-year zero-coupon bonds, which would have the same Fisher-Weil duration as the coupon bond. Will this immunization in the beginning of the first year be sufficient to keep your coupon bond immunized as time passes (e.g., in one year from now)? 
d) Compute for the coupon bond the Macaulay convexity measure C, such that ∆P/P ≈ -D∆y + ½ C∆y2, where P is the price of the bond, y is the (gross) interest rate, and D is Macaulay duration.
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