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2. Attempt any five questions.

3. All questions carry equal marks (18 marks each).

4. Only a scientific calculator is allowed for calculation.

5. Answers may be written either in English or Hindi;
but the same medium should be used throughout the
paper.
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(a) Derive the expression for the minimum variance
hedge ratio. Clearly explain the role of correlation
and relative volatility in determining the hedge
ratio. (6)

(c) In situations where the asset being hedged differs
from the underlying asset of the futures contract,
explain how cross-hedging is carried out and how

hedge effectiveness is evaluated. 4)

(d) A portfolio worth ¥1200 crore has a beta of 1.4.
The manager wishes to adjust the beta using index
futures. The futures price is 2400 and each

contract is based on 2000 times the index.

(i) Calculate the number of contracts required
to reduce the beta to 0.8.

(i) If instead the manager wishes to increase
the beta to 1.8, what position should be
taken? (8)
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2.  (a) Derive the forward pricing formula for a non-
dividend-paying stock wunder continuous

compounding. “4)

(b) Extend the model to the case of a dividend-paying
stock and explain how expected income affects

forward prices. 4)

(c) The current stock price is ¥700. The risk-free
interest rate is 9% per annum with continuous

compounding.
(i) Calculate the six-month forward price.

(i) If the observed forward price is %760,
explain the arbitrage opportunities and
calculate the profit out of it. (4+6)

3. (a) What are the factors that determine the valuation

of a call and a put option? (8)

(b) A European call option is priced at 50 and a
European put option is priced at ¥30 on a stock
currently priced at ¥500. The strike price of both
options is ¥480. Determine whether an arbitrage
opportunity exists. If so, describe the arbitrage

strategy in detail. (7
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(c) Explain the economic intuition behind put-call

parity. 3)

(a) Under what conditions is early exercise of an

American put option optimal? Explain. 3)

(b) Explain the construction of straddle and strangle
option strategies and describe their payoff

structures. (6)

(c) Construct a Butterfly spread using put options and

explain it with a payoff table and diagram. (9)

(a) A stock price is currently ¥40. It is known that at
the end of three months it will be either 45 or
%35. The risk-free rate of interest with quarterly
compounding is 8% per annum. Calculate the value
of a three-month European put option on the stock
with an exercise price of I40. Verify that no-
arbitrage arguments and risk-neutral valuation

arguments give the same answers. )

(c¢) The current price of a stock is ¥400. Over each
period, the stock price can either increase by 10%

or decrease by 10%.
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6.

(i) Construct a two-period binomial tree and
calculate the value of a European call option
with a strike price of 3420.

(ii) If the option were American, would early
exercise be optimal at any node? Explain

your answer with reasoning. (643)

(a) Explain the Black-Scholes-Merton Model and its
properties. 9

(b) What are the different Greek Letters? (5)

(c) What does it mean to assert that the delta of a
call option is 0.7? How can a short position in
1,000 options be made delta neutral when the delta
of each option is 0.7? 4)
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