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the paper. Only a scientific calculator is allowed for calculation.

Q1(a)Whatismeantbybasisriskwhenfuturescontractsareusedforhedging?Explainhowthebasisbehaves

as  the  futures  contract  approaches  inaturity  and  discuss  its  implications  for  the  effectiveness  of a hedging

strategy.
(6)

(b) In practice, hedgers often use futures contracts on assets that are different from the underlying exposure.

Explain how the effective price is determined in such cases of cross-hedging.                                                      (6)

(c) A portfolio worth  €1000  crore has  a beta of 1.2. The manager wishes to use  index  futures to  adjust the

portfolio's  beta.  The  index  futures  price  is  2000,  and  each  contract  is  based  on  €2500  times'  the  index.

Calculatethenumberofcontractsrequiredtoreducethebetato0.5Ifinsteadthemanagerwantstoincreasethe

beta to 1.5, what position .should be taken?
(6)

Q 2  (a)  Derive the  forward pricing model  for a dividend-paying  stock under the  assumption of continuous

compouiiding. Clearly explain each step in the derivation.
(4)



(b)Explaintheconceptofcostofcarryanddiscusstheroleofconvenienceyieldindeteminingforwardprices,

particulady in the case of commodities.
(4)

(c)Thecurrentpriceofastockis€900.Adividendof€40isexpectedtobepaidafterfourmonths.Therisk-free

interestrateis8%perannumwithcontinuouscompounding.Supposetheobservedforwardpriceinthemarket

is €980. Calculate the eight~month forward price of the stock. Explain in detail the arbitrage strategy. Clearly

describe the cash flows at the initiation of the strategy and at maturity.                                                   (10)

Q3(a)Derivethepricingformulaforaforwardcontractonacoupon-bearingbond.Explainhowthepresence

of coupon payments affects the valuation. (4)

(b)Abondiscurrentlypricedat€9500.Acouponpaymentof€300isexpectedafterfourmonths.Therisk-free

interest rates  are 4% per  annun  for  four moirfus  and  5%  per amum for  eight months  (both  continuously

compounded).Assumethattheforwardpriceis€9900.Calculatethetheoreticalforwardpriceofthebondfor

delivery in eight months and explain the arbitrage strategy in detail if identified.                                                (8)

(c) Explain how forward pricing differs between income-generating assets and non-income-generating assets,

and discuss the economic intuition behind this difference.                                                                                          (6)

Q 4 (a) Derive the put-call parity relationship for European options on a dividend-paying stock.                   (6)

(b)AEuropeancalloptionispricedat€60,andaEuropeanputoptionispricedat€35onastockcurrentlypriced

at€650.Thestrikepriceofbothoptionsis€620.Determinewhetheranarbitrageopportunityexistsandconstruct

the appropriate arbitrage strategy. (6)

(d)WhyisitgenerallynotoptimaltoexerciseanAmericancalloptionearlyonanon-dividend-payingstock?
(6)

Q 5 (a) Explain how bull spreads can be constructed using put options. Explain with payoffdiagran           (6)

(b)ThreeEuropeanputoptionsonthesamestockhavethesameexpirationdateandstrikepricesof€100,€110,

and€120.Theii.marketpi.icesare€5,=8,and€12,respectively.Constructatableshowingthepayofffromthe

butterf]yspreadfordifferentpossiblestockpricesatmaturity.Forwhati.angeofstockpriceswillthebutterfly

spread result in a loss? Explain the intuition behind the profit and loss pattern.                                                     (12)



Q6(a)WhatisGirsanov'sTheorem?Explainitsroleintransfomingreal-worldprobabilitymeasuresintorisk-

neutral probability measures in the context of pricing foreign currency options.                                                 (6)

(b)  Consider. a  one-step  binomial tree model  for valuing  an  option  on a  foreign  currency. Assume that the

domestic risk-free interest rate is 5% per amum, the foreign risk-free interest rate is 8% per annum, and the

volatility of the exchange rate is 12% per armum. Calculate the up factor, the down factor, and the risk-neutral

probability.
(6)

(c)Thecurrentpriceofastockis€500.Overeachofthenexttwothree-monthperiods,thestockpriceisexpected

toincreaseby6%ordecreaseby5%.Tlierisk-freeinterestrateis5%perannumwithcontinuouscompounding.

Calculate the value of a six-month European put option with a strike price of €510.                             t

(6)
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