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Problem 1.

1. What is the price of a European call option on a non–dividend–paying stock when the stock follows
the Black–Scholes model with current price is $52, the strike price is $50, the risk–free interest
rate is 12% per annum, the volatility is 30% per annum, and the time to maturity is three months?

2. What is the price of a European put option on a non–dividend–paying stock when the stock price
is $69, the strike price is $70, the risk–free interest rate is 5% per annum, the volatility is 35%
per annum, and the time to maturity is six months?

3. Show that the Black–Scholes formulas for call and put options satisfy call–put parity.

Problem 2.

1. Consider an option on a non–dividend–paying stock when the stock price is $30, the exercise
price is $29, the risk-free interest rate is 5% per annum, the volatility is 25% per annum, and the
time to maturity is four months.

(a) What is the price of the option if it is a European call?

(b) What is the price of the option if it is a European put?

(c) Verify that put–call parity holds.

2. The stock of XYZ currently sells for $41 per share. The annual stock price volatility is 0.3, and
the annual continuously compounded risk–free interest rate is 0.08. The stock pays no dividends.

(a) Find the values of N(d1) and N(d2) in the Black–Scholes formula for the price of a call
option on the stock with strike price $40 and time to expiration of 3 months.

(b) Find the Black–Scholes price of the call option.

3. Assume the Black–Scholes framework. For a dividend–paying stock and a European option on
the stock, you are given the following information:
The current stock price is $58.96.
The strike price of the option is $60.00.
The expected annual return on the stock is µ = 10%.
The volatility is 20%.
The continuously compounded risk–free rate is 6%.
The continuously dividend yield is 5%.
The expiration time is three months.
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(a) Calculate the price of the call.

(b) Give the call–put parity:

4. Assume the Black–Scholes framework. For a non–dividend–paying stock and a European option
on the stock, you are given the following information:

• The current stock price is $9.67.

• The strike price of the option is $8.75.

• The volatility is 40%.

• The continuously compounded risk–free rate is 8%.

• The expiration time is three months.

(a) Calculate the price of the put.

Problem 3.

1. One euro is currently trading for $0.92. The dollar–denominated continuously compounded in-
terest rate is 6% and the euro–denominated continuously compounded interest rate is 3.2%.
Volatility is 10%.

(a) Find the Black–Scholes price of a 1–year dollar–denominated euro call with strike price of
$0.9/e.

(b) Find the Black–Scholes price of a 1–year dollar–denominated euro put with strike price of
$0.9/e.

2. Let S = $100, K = $90, σ = 30%, r = 8%, δ = 5%, and T = 1..

(a) What is the Black–Scholes call price?

(b) Now price a put where S = $90, K = $100, σ = 30%, r = 5%, δ = 8%, and T = 1.

(c) What is the link between your answers to (a) and (b)? Why?

3. The exchange rate is U95/e, the yen–denominated interest rate is 1.5%, the euro–denominated
interest rate is 3.5%, and the exchange rate volatility is 10%.

(a) What is the price of a 90–strike yen–denominated euro put with 6 months to expiration?

(b) What is the price of a 1/90–strike euro–denominated yen call with 6 months to expiration?

(c) What is the link between your answer to (a) and your answer to (b),converted to yen?

Problem 4.

1. Suppose S = $100, K = $95, σ = 30%, r = 0.08, δ = 0.03, and T = 0.75.

(a) Compute the Black–Scholes price of a call.
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(b) Compute the Black–Scholes price of a call for which S = $100 × e−0.03×0.75, K = $95 ×
e−0.08×0.75, σ = 0.3, T = 0.75, δ = 0, r = 0. How does your answer compare to that for (a)?

2. Make the same assumptions as in the question 11.

(a) What is the 9–month forward price for the stock?

(b) Compute the price of a 95–strike 9–month call option on a futures contract.

(c) What is the relationship between your answer to (b) and the price you computed in the
previous question? Why?

3. Assume K = $40, σ = 30%, r = 8%, T is six months, and the stock is to pay a single dividend
of $2 tomorrow, with no dividends thereafter.

(a) Suppose S0 = $50. What is the price of a European call option? Consider an otherwise
identical American call. What is its price?

(b) Repeat, only suppose S0 = $60.

(c) Under what circumstance would you not exercise the option today?

4. An index currently stands at 1, 500. European call and put options with a strike price of 1, 400
and time to maturity of six months have market prices of 154.00 and 34.25, respectively. The
six–month risk–free rate is 5%.

(a) What is the implied dividend yield?

Problem 5.

1. Consider a six–month European call option on the spot price of gold, that is, an option to buy
one ounce of gold in the spot market in six months. The strike price is $1, 200, the six–month
futures price of gold is $1, 240, the risk–free rate of interest is 5% per annum, and the volatility
of the futures price is 20%.

(a) Compute the price of a six–month European option on the six–month futures price.

2. A futures price is currently 50. At the end of six months it will be either 56 or 46. The risk–free
interest rate is 6% per annum.

(a) What is the value of a six–month European call option on the futures with a strike price of
50?

(b) How does the call–put parity formula for a futures option differ from call–put parity for an
option on a non–dividend–paying stock?

3. Calculate the value of a five–month European put futures option when the futures price is $19,
the strike price is $20, the risk–free interest rate is 12% per annum, and the volatility of the
futures price is 20% per annum.

4. Suppose you sell a call option contract on April live cattle futures with a strike price of 90 cents
per pound. Each contract is for the delivery of 40, 000 pounds. What happens if the contract is
exercised when the futures price is 95 cents?


