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Question1. Keeping all other parameters the same, if the dividend rate on the stock increases, which option depreciates less, 
the American call or the European call? Why?          [2] 
 
Question2. Explain the no-arbitrage and risk-neutral valuation approaches to valuing a European option using a one-step 
binomial tree.              [2] 
 
Question3. An option contract is a zero-sum game between the option buyer and the option writer. Explain this statement.
                                   [2] 
 
Question4. The Black-Scholes model assumes constant volatility. How serious a shortcoming is this?          [2] 
 

Question5. Suppose that the parameters in a GARCH (1,1) model are 0 03   , 0 95    and 0 000002   .  

(a) What is the long-run average volatility?           [1] 
(b) If the current volatility is 1.5% per day, what is your estimate of the volatility in 20, 40, and 60 days?       [1.5] 

 
Question6. Assume that Asian Paints stock is currently selling for INR 1,750. There is a put option on Asian Paints with a 
maturity of 90 days and an exercise price of INR 1,800. The volatility of the stock price is 15%, and the risk-free rate is 9%. 
Form a risk-less hedge and calculate the price of a call option and a put option on the stock using Black-Scholes model. [3] 
 
Question7. A stock price is currently $40. Over each of the next two three-month periods it is expected to go up by 10% or 
down by 10%. The risk-free interest rate is 12% per annum with continuous compounding.  

(a) What is the value of a six-month European put option with a strike price of $42?     [2] 
(b) What is the value of a six-month American put option with a strike price of $42?                  [1.5] 
 

Question8. A fund manager has a well-diversified portfolio that mirrors the performance of the S&P 500 and is worth $360 
million. The value of the S&P 500 is 1,200, and the portfolio manager would like to buy insurance against a reduction of more 
than 5% in the value of the portfolio over the next six months. The risk-free interest rate is 6% per annum. The dividend yield 
on both the portfolio and the S&P 500 is 3%, and the volatility of the index is 30% per annum.  

(a) If the fund manager buys traded European put options, how much would the insurance cost?    [2] 
(b) Explain carefully alternative strategies open to the fund manager involving traded European call options, and show 

that they lead to the same result.           [3] 
(c) If the fund manager decides to provide insurance by keeping part of the portfolio in risk-free securities, what should 

the initial position be?            [1] 
 
Question9. You are given the following tree of stock prices. In addition, the rate of interest per period is constant at 2%. Find 
the risk-neutral probabilities of the stock movements from each node on the tree. Are these probabilities the same? If not, 
explain whether the tree is a valid one          [2] 
 

 
 
 



Question10. How would you make a portfolio gamma-neutral? A delta-neutral portfolio has a gamma of 1,800 and a vega of 

3,000. There exists an option with a delta of 0.3, gamma of 1.2, and vega of 2.8. How would you make this portfolio vega-
neutral?                                    [1+2 =3] 
 
Question11. Consider an American call option on a stock. The stock price is $50, the time to maturity is 15 months, the risk-
free rate of interest is 8% per annum, the exercise price is $55, and the volatility is 25%. Dividends of $1.50 are expected in 4 
months and 10 months. Show that it can never be optimal to exercise the option on either of the two dividend dates. 
Calculate the price of the option.                    [3] 

 
Question12. ABC Corporation can borrow at 6% fixed rate or at a floating rate of LIBOR + 50 basis points. GH Corporation can 
borrow at 8% fixed rate or at a floating rate of LIBOR + 100 basis points. Show that these two corporations can be better off 
by entering into an interest rate swap. Assume that the comparative advantage is equally shared by the two parties. [2] 
 
Question13.  
       a)  What is Itˆo’s Lemma?                   [1] 

b) Suppose that a stock price, S , follows geometric Brownian motion with expected return   and volatility  :  

dS S dt S dz  
 

What is the process followed by the variable 
nS ? Show that 

nS  also follows geometric Brownian motion.   [2] 

 
Question14. Suppose that observations on a stock price (in dollars) at the end of each of 15 consecutive weeks are as 
follows:  30.2,   32.0,   31.1,   30.1,   30.2,   30.3,   30.6,   33.0,   32.9,   33.0,   33.5,   33.5,   33.7,   33.5,   33.2 
     
 Estimate the stock price volatility. What is the standard error of your estimate?      [4] 
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