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University of Texas at Austin

Extra-credit homework assignment 2
Call and put options.

Please, provide your complete solution to the following problems. Only the final answer without
justification will receive zero credit.

Problem 2.1. (5 points) An investor short sells one share of a non-dividend-paying stock and buys an
at-the-money, T -year, European call option on this stock. The call premium is denoted by VC(0). Assume
that there are no transaction costs. The continuously compounded, risk-free interest rate is denoted by r.
Let the argument s represent the stock price at time T .

(i) (3 points) Determine an algebraic expression for the investor’s profit at expiration T in terms of
VC(0), r, T and the strike K.

(ii) (2 points) In particular, how does the expression you obtained in (i) simplify if the call is in-the-money
on the exercise date?

Problem 2.2. (5 points) An investor short sells one share of a non-dividend-paying stock and writes an
at-the-money, T -year, European put option on this stock. The put premium is denoted by VP (0). Assume
that there are no transaction costs. The continuously compounded, risk-free interest rate is denoted by r.
Let the argument s represent the stock price at time T .

(i) (3 points) Determine an algebraic expression for the investor’s profit at expiration T in terms of
VP (0), r, T and the strike K.

(ii) (2 points) In particular, how does the expression you obtained in (i) simplify if the put is in-the-money
on the exercise date?

Problem 2.3. (5 points) The current price of a non-dividend-paying stock is $50 per share. You observe
that the price of a three-month, at-the-money American call option on this stock equals $3.50.

The continuously compounded, risk-free interest rate is 0.04.
Find the premium of the European three-month, at-the-money put option on the same underlying asset.

Problem 2.4. (5 points) The initial price of the market index is $900. After 3 months the market index is
priced at $920. The nominal rate of interest convertible monthly is 4.8%.
The premium on the long call, with a strike price of $930, is $2.00. What is the profit or loss at expiration
for this long call?

Problem 2.5. (5 points) An investor wishes to use a put option to hedge a long position in an underlying
asset S. He is attempting to decide among otherwise identical European put options with different strikes
(and all, of course, on the same underlying asset S). Which of the following statements is correct?

(a) Put options with higher strikes have a higher price and provide a higher floor.
(b) Put options with higher strikes have a lower price and provide a higher floor.
(c) Put options with higher strikes have a lower price and provide a lower floor.
(d) Put options with higher strikes have a higher price and provide a lower floor.
(e) None of the above.
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Problem 2.6. (5 points) A customer buys a six-month at-the-money put on an index when the market
price of the index is 50. The premium for the put is 2.

The continuously compounded, risk-free interest rate equals 0.06.
The price of the index at expiration is modeled as follows

45, with probability 0.6,
50, with probability 0.3,
55, with probability 0.1.

What is the expected value of the profit of the long put?

Problem 2.7. (5 points) The price of gold in half a year is modeled to be equally likely to be any of the
following prices

$1000, $1100, and $1240.

Consider a half-year, $1050-strike European call option on gold. What is the expected payoff of this
option according to the above model?

Problem 2.8. (5 points) The initial price of a non-dividend-paying asset is $100. A six-month, $95-strike
European call option is available at a $8 premium.

The continuously compounded, risk-free interest rate equals 0.04.
What is the break-even point for this call option?

Problem 2.9. (5 points) Let the current price of a non-dividend-paying stock equal 50. The forward price
for delivery of this stock in 2 months equals $50.42

Consider a $45-strike, six-month put option on this stock whose premium today equals $1.11.
What will the profit of this long put option be if the stock price at expiration equals $48?

Problem 2.10. (5 points) The current price of a certain non-dividend-paying stock is $40 per share.
A one-year, $42-strike European call option on this stock is priced at $4. An otherwise identicall put

option is priced at $3.95.
What is the continuously compounded, risk-free interest rate?
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