Examination: 20023 — Option Pricing Theory Summer Term 2009

Examiner: Prof. Dr. Peter Reichling
Time available: 60 minutes
Aids permitted: non-programmable pocket calculators;

English dictionaries without any markings.

The examination 1s comprised of three problems. All of them are to be solved. Answers must
be given in English. Good luck!

Examination Questions (60 Points Total):

Problem 1 (Binomial Model — 20 Points)

The price of stock X currently quotes at $40 per share and can either rise by 10% or fall by
15% (per month) within the next three months. The (discretely compounded) risk-free interest

rate 1s 3.5% p.a.

a)
b)

d)

Using a binomial tree, show the possible stock price development. (3 points)

Determine the current value of a European call option with strike price $36 and maturity
three months. Demonstrate the possible option price development with the help of a bi-

nomial tree. (8 points)

Determine the current value of a European put option on stock X with the same strike
and maturity as the option in sub-question b). (3 points)

Suppose that another stock, stock Y, currently quotes at $25 per share. A European put
option on this stock with strike price $28 and maturity six months can be purchased at

the market for $1. What investment strategy would you choose to receive a profit at the
put option’s maturity? With the help of an arbitrage table, show the result of this strat-

egy. (6 points)

Problem 2 (Black-Scholes Model — 20 Points)

A stock shows a current price of $50 per share and a volatility of 22%. The (discretely com-
pounded) risk-free interest rate equals 3.562% p.a.

a)

b)

C)

d)

Within the framework of the Black-Scholes model determine the price of European put
and call options with exercise price $45 and maturity four months. (9 points)

Check the validity of the put-call parity for the options in sub-question a). (2 points)

What does ‘risk-neutral valuation’ mean in the framework of the Black-Scholes model?
Does 1t mean that all investors are assumed to be risk-neutral? (4 points)

How can one interpret N(d;) from the Black-Scholes formula? (2 points)

Can the Black-Scholes model be used for pricing American options? Why or why not?
Explain briefly. (3 points)



Problem 3 (Trading Strategies — 20 Points)

A put option on a stock shows a strike price of $50 and 1s selling for $2. Another put option
on the same stock has a strike price of $60 and is selling for $5. Both options have the same

expiration date.

a) Sketch the profit-and-loss profile of a bull spread. (4 points)

b) Construct a table showing the resulting payoff from the bull spread. What kind of inves-
tors would follow this strategy? (5 points)

c) Determine the payoff and the profit from the bull spread strategy if the price of the un-
derlying at expiration 1is: 1) $48 11) $55 11) $64 (3 points)

d)  Determine the maximum profit and the maximum loss of the bull spread strategy as well
as 1ts break-even stock price at expiration. (4 points)

e) Can a bull spread strategy be constructed with the help of call options? If so, sketch the

respective profit-and-loss profile. (4 points)
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