5o   Assignment

1. What is the value of a European call option with an exercise price of $40 and a maturity date six months from now if the stock price is $28, the instantaneous variance of the stock price is 0.5 and the risk-free rate is 6%? Use both a) a two-steps binomial tree, b) the Black-Scholes pricing formula.
2. A fund manager has a well-diversified portfolio that mirrors the performance of the S&P 500 and is worth $360 million. The value of the S&P500 index is 1.200, and the portfolio manager would like to buy insurance against a reduction of more than 5% in the value of the portfolio over the next six months. The risk-free rate is 6% per annum (cc). The dividend yield on both the portfolio and the S&P500 is 3%, and the volatility of the index is 30% per annum. 

a. If the fund manager buys traded European put options, how much would the insurance cost? 

b. B) What will be the value of the portfolio if in six months the value of the S&P 500 is 1050? 

c. C) What will be the value of the portfolio if in six months the value of the S&P 500 is 1300?

3. Repeat problem 2 on the assumption that the portfolio has a beta of 1,5. Assume that the dividend yield on the portfolio is 4% per annum.

4. A stock price is currently 100. Assume that the expected return from the stock is 15% and that its variance is 20%. The risk-free interest rate is 10% per annum. What is the probability distribution for the stock price over a one-year period? Determine 95% confidence intervals.
5. A foreign currency is currently worth $1.50. The domestic and foreign risk-free interest rates are 5% and 9% respectively. Calculate a lower bound for the value of a six-month call option on the currency with a strike price of 1.40. 
6. Show that a European call option on a currency has the same price as the corresponding European put option on the currency when the forward price equals the strike price.
7. Suppose that a portfolio is worth $60 million and the S&P 500 is at 1200. If the value of the portfolio mirrors the value of the index, what option should be purchased to provide protection against the value of the portfolio falling below $54 million in one year’s time?
8. Calculate the delta of an at-the-money six-month European call option on a non-dividend paying stock when the risk-free rate is 10% and the stock price volatility is 25%. 
