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(a) What is ‘minimum variance hedge ratio’? How is
the optimal number of contracts calculated when
future contracts are settled daily? (6)

(b) Explain why, in the absence of basis risk, the
minimum variance hedge ratio is always equal to
1. 3)

(c) An equity portfolio is worth Rs.50,50,000 crore
and has a beta of 1.5. The fund manager wants to
hedge this portfolio using index futures contracts
with 4 months to maturity. The index spot price
and futures prices are 1000 and 1010, respectively.
Each futures contract is on 250 times the index.
In addition, the risk-free interest rate is 4% per
annum, and the dividend yield on the index is 1%
per annum. Suppose the index turns out to be 950
in 3 months and the futures price is 952. How
many futures contracts should be shorted or longed
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to hedge the portfolio? What will be the expected
values of the portfolio and the hedger’s position
at the end of 3 months? (3+3+3)

2. (a) What is the difference between an investment
asset and a consumption asset? What is meant by
index arbitrage? (3+3)

(b) Consider a 1l-year futures contract on an
investment asset that provides no income. It costs
Rs.20 per unit to store the asset, with the payment
being made at the end of the year. Assume that
the spot price is Rs.4500 per unit and the risk-
free interest rate is 7% per annum for all maturities.
Compute the arbitrage-free futures price. (4)

(c) The cash prices of six-month and one-year
Treasury bills are 94.0 and 89.0. A 1.5-year bond
that will pay coupons of 4 every six months
currently sells for ¥94.84. A two-year bond that
will pay coupons of ¥5 every six months currently
sells for ¥97.12. Calculate the six-month, one-year,
1.5-year, and two-year zero rates. (8)

3. (a) A threemonth European call option on a
dividendpaying stock sells for ¥20. The stock price
is ¥520, the exercise price is ¥500, and a known
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dividend of %10 is to be paid in one month. The
continuously compounded riskfree rate is 10% per
annum. ldentify and construct an arbitrage
strategy, if any. 9)

(b) How does an investor write a ‘naked call option’
and a ‘naked put option’ contract on a stock?

(4)

(c) What is the ‘Box Spread strategy’? Explain with
a payoff table. (5)

(a) Suppose that put options on a stock with strike
prices ¥30 and T35 cost T4 and 7, respectively.
How can the options be used to create (a) a bull
spread and (b) a bear spread? Construct a table
and a diagram that shows the profit and payoff
for both spreads. (6+6)

(b) An investor believes that there will be a big jump
in a stock price, but is uncertain as to the direction.
Identify six different strategies the investor can
follow and explain the differences among them.

(6)

(a) A stock price is currently 80. It is known that at
the end of four months, it will be either 75 or
%85. The risk-free interest rate is 5% per annum
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6.

with continuous compounding. What is the value
of a four-month European put option with a strike
price of 80? Use no-arbitrage arguments. 9)

(b) Explain the ‘risk-neutral valuation” method for the
determination of the value of an option when there
is a one-step binomial tree. (6)

(c) What is “‘Girsanov’s theorem’? 3)

Write short notes on any three of the following :
(i) Principal-protected note

(i) Gamma

(iii) Vega

(iv) Cost of carry and convenience yield. (6+6+6)

() ~oraw fo=RoT B9 U O 27 W9 adel e o
fuer 3w smaR W B B, @ el F ogeaw
HET H AT DY H S B (6)

(@) 3MeR Sifew & safafy §, =maw fawror 39 s
AT 1 B RER T BT B, I8 wWee Feml (3)

() T ) AwfeA w1 A 250,50,000 FAIT B IR
TOHT HeT 15 Bl He AR 3 GICHICRT &l 4 HEA
I aRueaar Jafd et R aEEr SIEe w1 ITENT

P.T.O.



