Assignment # 5 Futures, Options and other Derivatives

7.16.

8.21.

The price of a stock is $40. The price of a one-year European put option on the stock with a strike
price of $30 is quoted as $7 and the price of a one-year European call option on the stock with a
strike price ol 350 is quoted as $5. Suppose that an investor buys 100 shares, shorts 100 call
options, and buys 100 put options. Draw a diagram illustrating how the investor’s profit or loss
varies with the stock price over the next year. How does your answer change if the investor buys
100 shares, shorts 200 call options, and buys 200 put options?

A European call option and put option on a stock both have a strike price of $20 and an
expiration date in three months. Both sell for §3. The risk-free interest rate is 10% per annum, the

" current stock price is $19, and a $1 dividend is expected in one month. Identify the arbitrage

.22,

8.23.
8.24.

opportunity open to a trader.

Suppose that ¢, ¢4, and 5 are the prices of European call options with strike prices K, K.,
and K., respectively, where Ky > Ky = K| and K3 — K; = K, — K. All options have the same
maturity. Show that

o = 0.5¢; + 1)

(Hint: Consider a portfolio that is long one option with strike price K|, long one option with
strike price K5, and short two options with strike price K,.)

What is the result corresponding to that in Problem 8.22 for European put options?

Suppose that vou are the manager and sole owner of 4 highly leveraged company. All the debt will
matuie in one year. If at that time the value of the company is greater than the face value of the
debt, vou will pay off the debt. If the value of the company is less than the face value of the debt,
you will declare bankruptcy and the debt holders will own the company.

a. Express your position as an option on the value of the company.

b. Express the position of the debt holders in terms of options on the value of the company.

¢. What can you do Lo increase the value of your position?



