November 2006
Investment Theory
Home assignment 1
due by November 29, 9am
can be completed in groups of 2 students

should be handed in the mailbox and sent via e-mail to the lecturer and TA
1. (10 points) Consider the forward contract for delivery of Microsoft shares in one year. The current bid and ask prices of Microsoft are $30 and $30.5, while the lending and borrowing annual rates based on ask and bid prices for US Treasury bills are 4.5% and 4.6%, respectively. Investors expect two dividend payments of $0.5 in 6 and 12 months from now. Derive the no-arbitrage bounds for the forward price. Which additional considerations may explain why the actual forward price at the market sometimes could fall outside of these bounds? 

2. (Feel yourself a financial engineer) Straddle is a combination of long call and long put with the same strike price and exercise date. Explain whether and how it is possible to construct the following ‘synthetic’ assets using a finite number of long and short straddles (with the same maturity but maybe different strikes) and cash:
a) (4 points) long call with strike K and exercise date T

b) (4 points) short forward with the settlement price K and date T

c) (4 points) ‘flying butterfly’
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d) (2 points) Comment on why someone may need the portfolio with payoff in (c)
3. Consider an economy with three assets, whose payoff matrix D and vector of prices p are given below: 
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 The market is in equilibrium. When new assets are introduced, the market remains in equilibrium and the price vector given above does not change.

a. (5 points) A financial analyst wants to know the price of an asset, whose payoff is the maximum from the payoffs of three available assets. Does this asset have a unique equilibrium price? If yes, what is this price? If no, give the lower and upper bounds for this price.

b. (5 points) Consider two new assets with payoff vectors (0, 0, 0.5, 1.5)T and (0, 0, 1.5, 0.5) T. What is the maximum difference between the equilibrium prices of these two assets?

c. (5 points) Suppose that all states of the world occur with the same probability. What are possible pricing kernels?

4. A stock price is currently 100. Over each of the next two years one of the following will happen: the stock will go up by 30%, go up by 10%, or go down by 20%. The price of a one-period zero-coupon bond with face value 1 is 0.95. The price of a two-period zero-coupon bond with face value 1 is 0.9025.

a. (6 points) Find the lower and upper bound on the price of a two-period European put option on this stock with the strike 104.

From now on, suppose that the current price of a one-period call option on the stock with the strike 115 is equal to 6.

b. (5 points) With this additional information, can you compute the price of the option from (a)? If not, compute the new upper and lower bound.

c. (4 points) Suppose it is known that the risk-neutral probabilities of stock moves are the same at both periods and across the states in the second period. Find the price of the option from (a).

d. (5 points) Suppose that the risk-neutral probabilities of stock moves can vary across periods, but do not depend on a particular state during the second period. Do you still have sufficient information to compute the price of this option? Explain in words, how you will compute it if you are given the price of a two-period European call with strike 100.

e. (6 points) Getting back to the setting of (b), suppose that you can observe quotes on two-period European call options with strikes equal to the multiples of 10. Explain how you can infer the price of the option from (a) using as few quotes as possible.

f. (4 bonus points) Prove formally that the number of quotes you were using in (e) is the minimal possible number.

5. Every group should choose their own stock from the NASDAQ100 index using the file Code, which assigns a stock to each student. Using the stock’s ticker at the website http://finance.yahoo.com/, in ‘Get Quotes’ menu, you will come to the stock’s page. There, you should go to ‘Options’ page, which contains the data on recent prices on American call and put options with different strikes and exercise dates for a given stock.
a) (5 points) Verify the call-put parity for one of the dates. What can explain the possible deviations from the parity?

b) (6 points) Construct a binomial tree for 1 day with parameters (u, d, p) matching the properties of the stock price process. Find the risk-neutral probabilities.
c) (16 points) Choose one of the options. Using the constructed binomial tree, conduct Monte-Carlo analysis to find its price. Compare the estimated option’s price with the actual market price. Discuss potential sources of the price difference. 
(6 bonus points) Construct a more realistic model, which allows one to price options more precisely.
d) (8 points) Using the constructed model, find the price of a knock-out call or put option, which differs from the option used in (b)-(c) only in one respect: it becomes worthless if the stock price hits the barrier equal to 80% of the current stock price.
PAGE  
2

_1159621484.unknown

