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1.     (a)    What is meant by basis risk when futures contracts are used for hedging?

Explain.

How does one calculate effective price paid or received for the asset by

hedging when futures prices and spot prices at time t[ and t2 are F], F2,  S]

and S2 respectively.  If the asset being hedged is  different from the asset

whose underlying futures contracts to be used for hedging, how the effective

price of hedging will be determined?                                                                    (6)

(b)    "If there is no basis risk, the minimum variance hedge ratio is always  1.0."

Is this statement true? Explain your answer.                                                      (3)

(c)    Under what circumstances does a minimum variance hedge portfolio lead to

no hedging at all?                                                                                                          (3)

(d)   Adani Power Ltd. has a portfolio of stocks worth €1000 crore on May 14.

The beta of the portfolio is 1.2. The company would like to use the December

futures contract on a stock index to change the beta of the portfolio to 0.5

during the period May 14 to November 14. The index futures price is 2,000,

and each contract is on €2500 times the index. What position should the

company take? Suppose that the company changes its mind and decides to

increase the beta of the portfolio from 1.2 to  1.5. What position in futures

contracts should it take?                                                                                      (3+3)

2.     (a)    Consider a long forward contract to purchase a coupon-bearing bond whose

current price is {9000. Assume that the forward contract matures in 9 months

and a coupon payment of €400 is expected after 4 months.  The 4-month

and  9-month  risk-free  interest  rates  (contiriuously  compounded)  are,

respectively, 30/o and 4% per annum. Determine the forward price under no-
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arbitrage condition in the following situations :

(i)  when the forward price is €9100

(ii)  when the forward price is €8700

Explain the arbitrage opportunity in the above cases. (3+3)

(b)   Explain the concepts of convenience yield and cost of carry. What is the

cost of carry for (a) a non-dividend-paying stock, (b) a stock index, and (c)

a commodity with storage costs?                                                                      (4+3)

(c)    Define and explain Swap Contracts. (5)

3.     (a)    A four-month European call option on a dividend-paying stock is currently

selling  for  {50.  The  stock  price  is  €640,  the  strike  price  is  €600,  and

a dividend of {8  is  expected in one month.  The risk-free interest rate is

120/o  per  annum  for  all  maturities.  What  opportunities  are  there  for  an

arb itrag eur?                                                                                                                    (9 )

(b)   Why is it not optimal to exercise an American call option early on a non-

dividend-paying stock, whereas early exercise of an American put option on

such a stock can be optimal? Explain.                                                           (3+3)

(c)    What is strap?                                                                                                            (3)

4.     (a)   Use  put-call  parity  to  relate  the  initial  investment  for  a  bull  spread

created using calls to the initial investment for a bull spread created using

puts. (5)
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(b)   Suppose three put options  on a stock have the same expiration date and

strike prices  of €55, €60,  and €65.  The market prices are €3,  €5,  and €8,

respectively. Explain how a butterfly spread can be created.  Consti.uct a

table and profit diagram showing the profit from the strategy. For what range

of stock prices would the butterfly spread lead to a loss?                          (9)

(c)    What is the result if the strike pi-ice of the put is higher than the strike price

of the call in a strangle?                                                                                          (4)

5.     (a)    What  is   `Girsanov's   Theorem'?   Calculate   £/,    d,   andp    when   a

binomial  tree  is  constructed  to  value  an  option  on  a  foreign  currency.

The tree step size is one month, the domestic interest rate is 5% per annum,
•      the  foreign  intei-est rate  is~8% per  annum,  and the volatility is  12%  per

annum.                                                                                                                                ( 6 )

(b)   A stock price is currently €500.  Over each of the next two three-month

periods it is expected to go up by 6% or down by 5%. The risk-free interest

rate is 5% per annum with continuous compounding.

(i)  What is the value of a six-month European put option with a strike

price  of {510?

(ii)  If the put option were American, would it ever be optimal to exercise

it early at any of the nodes on the tree?

6.     Write a short note o.n any three of the following concepts :

(i)  The Black-Scholes-Merton Model

(8+4)
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(ii)  Delta Hedging

(iii)  Theta

(iv)  Box Spread (6+6+6)

(E)  aF i]TZTET ti5€if ifiT wh rm i± its iin i5TT5T ¥ ch GmaR irm ffT fflT 3TS

a? iqTen qrm I

T5]F tffl tf sit t2 TR qTqiIT qu Sir ETfir qu iFF¥T:  FL, F2, sL air s2 ¥, ch rm i;lil

qRffi E} tr glrmT tlT "ta mTr@ qu EPr TTuffl ian fl iHT@ €i ife fa iPr i5]T

ta qRI 3H qRE a ife a fas riaiffi qTq€T givif iFT ch an
ii ft iin i5TPIT €, ch an ffl Huh TF tan ia€ife iin iHTquiT7            (6 )

(iF)  "ife jt€ 3rm{ ira ffi €, ch ngaF aRI ha 3I=qia ch 1.0 in ¥t " fflT qa
iFqTHtq €7  3TqIT FT RE rmi                                                          (3)

(TT)  iin qRRffi ¥ xpaF aRI fa `hE\i;\ittch a Eng an ifi an €7        (3)

(q)   di tTTq{ ire i±2Tm i4 T€ a €iooo 5aF qu ii edti tFT itEqffi €i
`i\€\i;\i?tch' 5T fa 1.2 €] ffi 14 T€a i4 rfu ch 3Tqfu i+ th `hf`ihitich ii fa

ch 0.5 ¥ ed i} ft ife te TIT idr qTqET 6givT 5T giv iFt]T wh €i

fa qTqET qu 2,000 a, air Hdr Hsr rfu i± €2500 gut qR ¥i ffi ch

HT ice th rfu7 i]FT rm ia ffi 3TqFT TT aEa an ¥ sir -v`Ic.th`Irtlq`I i±

fa ch I.2 a I.5 aiFT ri EFT Tsen E5wh €i aTqET 3T5€if E ch HT isTfa an

rfu?                                                                                              (3+ 3)

P.T.O.
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(tF) qFT wh ire ch iith i± te F ch life 3TgivT TIT fi" ap iin wh
pr €9000 ¥i qFT difir iaT Tfife givr 9 rfu ¥ qRqtFF in a air 4 rfu t}
ffl= €400 EFT XPT FT fflife ¥i  4 Tan 3ft{ 9 Tan E iffi-=qH aTiFT *

(enrml ap), 5FiT:  3% 3fi{ 4% rfu rf €.I  fiHrtlRqtl Rqian ¥ ch-erffiir

ien a ffl life TF iatffifa qrm :

(i) ffl life qu €9ioo a

(ii)  i5FT life qu {8700 a

3qtr qFTdi ¥ 8ifi* alqH{ fi qTen qrmi (3+3)

(E)  rime fa  air tan ed ch enTa fl  6IETenrmch. E EqTRIT apl   (er)

ft-enTin-¥TfflT wh tEfa, (a) tEfa Efa 6it (H) ein aFTa wh ttq a ifr

tan E} aFTET fflT €7                                                                                                   (4+3)

(TT)  taTr 3Edeif a qR`TrRI qm 3ft{ whi                                                   (5)

(-EFT)enin-¥rmTwhtEfqTttlqRFantFTquqfa3inqtr¥€50¥iist5T

€i tEfa fl tiro {640 €, q=qT qu =600 €, 3ft{ vtF Tan ¥ €8 i=T rfu iin

@ rfe €i wh qRqtfqffldi a ifr irm-gqH aTa il i2% rfu rf €i 6Tffiir

i± far EFqT  3IqHt ¥7                                                                                                          (9)

(iF)dr-wh-¥]TfflTritEf5TqlwhdiaRFTifeifetFTrfutrmirsEfflqfi
ffi a, irfe " wi q{ wh er3iin ga 6ife t5T rfu gT5EaT a HE5aT €?

tMtll5< I (3+3)
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(Tr)   tRTtFT¥?

4.

(3)

(iF) fa iFT wh ed q]ip lip gF ds ifr itr Fife irm ch EE tit wh ed
FT TIT F ds t} te Hire ifu a xp i+ Pe IE-fa tTFT ffl ch
ap'                                                                            (5)

(-a) FIT jtfuT ia ia5fl life TI{ ffi gE sin fl wh ian Sire qgE5-RI trmT ¥,
ifi €55, €60  3ft{ €65 a.I ffliaR qF iFqTr: €3 , =5  3it {8 ¥1 enaTFT fit qEch ds

tan qFTqT iFT HEFaT ¥i T]Tan a enT iat wh ¥iF fiTfa air enT 3Tha nil

tEfaT Ei RE. ch fa5H th i} Pe qEch ds a _ dr7              (9)

(TT)  rfe giv ¥ IE tFT grF qu Efa i± q=EF qu a rfu a, a qRurm HT
in?                                                                                                    (4 )

(E)  `fiTffi tFT rfu' fflT ¥? iaan IaT t]{ ia5@ air 5T Tgiv ed a+ to ike

gen lit ith ed HFZT c£ ,  c7 , 6ife  p  tfr TTuffl api gel a{uT ffiT alTEFiI ¥EF rfu

a, iha®ETi5T iR 5% rfe rf ¥, ian Flia iR 8% rfe rf a, 3ft{ 6TRRT i2% rfu

qS¥I                                                                                                                                (6)

(iF) ¥EF in tfr ife wh a {500 ¥i wh a ffi Tan Efr wh ¥ a Hdr a 6%
E}EfaqT5%afrfiTRTfirfu¥irfu-grrmiRfickqffiEf±i}en;

50;0 rfu ed €i

(i)  {5io @ q=qT ife wh 5a rfu a RE gE Sin ffl qu tFqT ¥7

(ii) Tie ga Gin are arm, ch fflT a ng q{ ian th ate ql ffi a ca
Erfu ffit]T EEEffl in7                                                                (8 + 4 )

P.T.O.
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6.    iittiitiittici  erE[tmuheff a a fas ffi ql tffin fan ire :

(i) rfu-ed-wh ire

(ii) faan

(in)   fa

(iv)  fads (6+6+6)

(200)


