Finance 534 Second Exam, 2005
Instructor Dermot Hayes
Please answer all five questions

Question 1 

(a) What is meant by implied volatility? How would you calculate the volatility implied by a European option price?
(b) Consider an American futures call option where the futures contract and the option contract expire at the same time. Under what circumstances is the futures option worth more than the corresponding American option on the underlying asset?

Question 2

(a) Explain the difference between a forward start option and a chooser option.
(b) How can an energy producer use derivative markets to hedge risks?

Question 3 
Assume that you work for the CBOT and that the exchange is about to introduce options on the soybean crush. This product is calculated by assuming a short position in soybeans and a long position in the amount of oil and meal that comes from the amount of soybeans that are shorted. The position is designed to replicate the actual market position of soybean crushers who buy soybeans and sell the resulting meal and oil. You job is to create an Excel program that allows you to find the fair value of options on this crush contract. Explain all of the steps you would take.

Question 4
Assume that you have decided to sell call options on a stock. The current price of the stock is $100; the strike price on the call option is also $100. The volatility is 30%, the delta of the call is 0.62, the gamma of the call is 0.181, time to maturity is 6 months and the call sells for $10.30.
(a) Show how to create a portfolio of written calls and long stock so that the delta of the portfolio is zero. It helps if you assume that you own one share of the stock.

(b) Now assume that you are concerned about the impact of large price movements on your portfolio and that you also wish to have a portfolio with a gamma of zero as well as a delta of zero. To do this you need to take a position in an out of the money call. Assume that the call that you are considering has a delta of .4365, a gamma of 0.187 a strike price of $110 and a value of $6.06. It will help if you set up two equations and two unknowns and solve for the two options positions again assuming one share of stock. I will give you most of the points if you set up he two equations correctly even if you do not solve for the numeric solutions.
Question 5
(a) Explain the intuition behind the Black Scholes option pricing formula
(b) Explain in words how and why Black’s formula differs from the Black Scholes formula
