
Financial Engineering 
Exam. 
 
 
1. State whether the following statements are TRUE or FALSE, and explain your answer 
concisely and briefly. If you do not correctly justify and explain your answer you will not 
receive credit for the question. 
 
(a) We cannot use European option pricing formulas to price an American put option on a 
non-dividend-paying stock. 
(b) In the risk-neutral method, we price options by discounting their risk-neutral expected 
future payoffs with the risk-free interest rate. We can do this because the major players in the 
options market have risk-neutral preference and they do not demand a risk premium in 
returns for holding options. 
(c) Since the theta of a European call option on a non-dividend-paying stock is negative, the 
value of such an option is expected to decrease, on average, over time. 
(d) Assume that the interest rate is constant over time. Then a futures contract, at initiation, 
should have the same market value with a forward contract on the same underlying asset 
with the same delivery price and maturity.  
(e) If you are holding a butterfly spread then you expect that large stock price movements 
are very likely. That is, your strategy is a bet on high volatility. 
 
 
2. The S&P 500 index is at 800 today, and its annual volatility is 20%. A dividend yield of 
3.6% (annualized, continuously-compounded) on the index is expected over the next 4 
months. The risk-free interest rate (continuously-compounded, annualized) is 5%, and will 
be a constant. 
What is the current futures price for a futures contract maturing in 4 months? 
 
 
3. Calculate the European put price with maturity, T, equal to one year and strike price, K, 
$11. You are given the following data:  

• the current price of the underlying asset S(0) = $20 
• European call c(S(0) = 20, K = 11,T = 1 year) = $13 
• risk-free interest rate r = 9.531% (annual, continuous compounding) 

 
 
4. You have written a call with delta 0.554 and gamma 0.0361. Use the underlying stock and 
a second call option on the same stock, with delta 0.382 and gamma 0.0348, to form a delta- 
and gamma-hedged portfolio. 
 
 
5. ABC's stock is trading at $100 per share. The stock price will either go up or go down by 
20% for each of the next two years. The risk-free annual simple interest rate is 10%. 
What is the price of a 2-year American put option on the stock with a strike price of $110? 
 
 



6. The current price of silver is $15 per ounce. The storage costs are $0.32 per ounce per 
year payable quarterly in advance. Assuming that the interest rates of all maturities equal 
10% per annum with continuous compounding, calculate the futures price of silver in 9 
months. 
 
 
7. Suppose that you notice the following prices: P=$4, S=$50, K=$60, for a one year 
European put option. The simple risk-free rate is 10% per year. Is there an arbitrage 
opportunity? Yes or no? If yes, how would you exploit it? 
 
 
8. Use the Black-Scholes formula to prove the following: 
(a) Consider a European call option and a European put option with the same strike price K 
on the same non-dividend-paying stock. Write down the explicit price of these two options 
using the Black-Scholes formula and show that these two prices satisfy the Put-Call Parity. 
(b) Consider a European call option on a non-dividend-paying stock that is very deep in the 
money (that is, the current stock price is much much larger than the strike price K). Use the 
Black-Scholes formula to show that the value of such a call option is approximately equal to 
the value of a forward contract on the stock with delivery price K and maturity T. 
 
 
9. A two-month European put option on a non-dividend-paying stock is currently selling for 
$2. The stock price is $47, the strike price is $50, and the risk-free interest rate is 6% 
(annualized, continuous compounding). 
(a) What opportunities are there for an arbitrageur? How can she exploit arbitrage? 
(b) Would the above market prices still provide an arbitrage opportunity if the stock would 
pay a dividend of $2/per share in 1 month? 
 


