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European Options

A European call option on a stock earns the owner an amount equal to the price at expiration minus the exercise price, if the price of the stock on which the call is written exceeds the exercise price. Otherwise, the call pays nothing. A European put option earns the owner an amount equal to the exercise price minus the price at expiration, if the price at expiration is less than the exercise price. Otherwise the put pays nothing. The file 02a-01-euro.xls contains a template that computes (based on the well-known Black-Scholes formula) the price of a European call and put based on the following inputs: today's stock price, the duration of the option (in years), the option's exercise price, the risk-free rate of interest (per year), and the annual volatility in stock price. For example, a 40% volatility means approximately that the standard deviation of annual percentage changes in the stock price are 40%.

a. Consider a 6-month European call option with exercise price $40. Assume a current stock price of $35, a risk-free rate of 5%, and an annual volatility of 40%. Determine the price of the call option.

b. Use a data table to show how a change in volatility changes the value of the option. Give an intuitive explanation for your results.

c. Use a data table to show how a change in today's stock price changes the option's value. Give an intuitive explanation for your results.

d. Use a data table to show how a change in the option's duration changes the option's value. Give an intuitive explanation for your results.

Repeat parts a-d for a 6-month European put option with exercise price $40. Again, assume a current stock price of $35, a risk-free rate of 5%, and an annual volatility of 40%.

� Based on 2-5 and 2-6 (p. 59) in Practical Management Science (2nd ed., Winston and Albright, 2001 Duxbury Press).
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