
FIN 524B Exam

Phil Dybvig
May 3, 2016

This is a closed-book examination. You may not use texts, notes, a crib sheet,
calculator, cell phone, listening device, or any other electronics. Answer all
questions as directed on the Blue Books provided. Be sure your answers are
clearly marked. There are no trick questions on the exam. Good luck!

0. PLEDGE

The work on this exam is my own alone, and I have conformed with the rules
of the exam and the code of conduct of the Olin School.

Signed name

Printed name (write clearly)
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1. True-False (25 points) Make the usual assumption of frictionless markets.

A. Buying a call option is buying the stock and buying volatility.

B. When interest rates are negative, it is dominated to exercise an American
put option on a stock before maturity.

C. One call option normally has more exposure to the stock price than one
share of the underlying stock.

D. The binomial model is more useful than simulation for valuing mortgage
derivatives.

E. Considering counterparty risk is usually more important for forward con-
tracts than for futures contracts.

2. Binomial model: compound option (30 points) Consider the binomial
model with u = 2, d = 1/2, and r = 5/4. The stock price is initially $100
and the stock is not expected to pay any dividends in the next few periods.
The actual probability is 2/3 for the up state and 1/3 for the down state.

A. What are the risk-neutral probabilities?

B. Price a European call option with (i) strike price of $75, (ii) maturity two
periods from now, and (iii) underlying is the stock.

C. Price a European put option with (i) strike price of $75, (ii) maturity one
period from now, and (iii) underlying is the call option in part B. This is
called a compound option because it is an option on an option.
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3. Put-call Parity (20 points) A stock with a price of $75 has two listed
options with strike equal to $88 and a maturity a year from now, a put with
a price of $10 and a call with a price of $7. The one-year risk-free rate is
10% simple interest. Assume interest rates will always be positive.

A. Show that put-call parity does not hold.

B. Suppose it is known that the stock will not pay any dividends during the
year. Could the violation of put-call parity be due to the fact that these are
American rather than European options? Explain briefly.

4. Binomial model: bond option (30 points) Consider a two-period
binomial model in which the short riskless interest rate starts at 20% and
moves up or down by 10% each period (i.e., up to 30% or down to 10% at
the first change). The artificial probability of each of the two states at any
node is 1/2.

A. What is the price at each node of a discount bond with face value of $143
maturing two periods from the start?

B. Price a European put option with (i) strike price of 122, (ii) maturity one
period from now, and (iii) underlying is the discount bond in part A.

C. Price an American put option with (i) strike price of 122, (ii) maturity
one period from now, and (iii) underlying is the discount bond in part A.

5. Bonus problem (20 bonus points) In the setting of problem 2, price an
“up-and-in” call option with (i) a strike price of $10, (ii) two periods to
maturity, (iii) underlying is the stock in problem 2, and (iv) a threshold of
$150 the stock price must cross for the option to be activated.
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