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1.     (a)    Explain what is meant by a perfect hedge. Does a perfect hedge always lead

to a better outcome than an imperfect hedge? Explain your answer?      (3)

(b)   "If the minimum-variance hedge ratio is calculated as 1.0, the hedge must be

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

(c)    Suppose  that  a  futures  contract  with  4  months  to  maturity  is  used  to

hedge the  value  of a portfolio  over the next 3  months  in the  following

situation:

Spot value of NIFTY-50 = {20,000

NIFTY 50 Futures price of one contract = €20500

Risk-free interest rate = 40/o per annum

Dividend yield on index = 1% per annum

Beta of portfolio =  1.5

Value of Portfolio = €1000000

(i)  How  many  futures   contracts   should  be  shorted  to  hedge  the

portfolio?

(ii)  Suppose  the  spot  value  of NIFTY-50  turns  out  to  be  €19500  and

futures price is €19600. How much will be gains form short futures

position?

(iii)  What  will  be  the  expected  value  of  the  portfolio  and  hedger's

position including gain on the hedge at the end of 3 months?

(2+2+4+4)
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2.     (a)    What is IndexArbitrage? Consider a 3 months futures contract on an Index.

Suppose that the stocks underlying the index provide a dividend yield of 1 %

per  annum,  that  the  current value  of the  index  is  €1,200,  and  that  the

continuously compounded risk-free interest rate is 5% per annum. Compute

the arbitrage free futures price. Suppose the futures price is relatively high

at €1220. Explain arbitrage opportunity.                                                         (3+6)

(b)   Explain the concepts of convenience yield and cost of carry                     (4)

(c)    Define and explain swap contracts.                                                                   (5)

3.     (a)    What  do  you  mean  by put-call  parity?  Derive  the  equation  of put-call

parity.                                                                                                                              (3 +6)

(b)   The price of a European call that expires in six months and has a strike price

of €30 is ?2. The underlying stock price is €29, and a dividend of {0.50 is

expected in two months and again in five months. Risk-free interest rates for

all maturities  are  10%.  What is  the price  of a European put option that

expires in six months and has a strike price of {30? Explain carefully the

arbitrage opportunities if the European put price is {3.                          (3+6)

4.     (a)    Explain butterfly spread using payoff diagram. Apply put-call parity to show

that the cost of a butterfly spread created from European puts is identical to

the cost of a butterfly spread created from European calls.                  (6+6)

(b)   What are the factors that affect the price of a stock option? Explain.

(6)

P.T.O.
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5.     (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°/o per annum. Calculate the value of a three-

month European put option on the  stock with an exercise price  of {40.

Verify that no-arbitrage arguments and risk-neutral valuation arguments give

the same answers.                                                                                                          (9)-

(b)   What is the price of a European put option on a non-dividend-paying stock

when the stock price is $69, the strike price is $70, the risk-free interest

rate is  5% per annum,  the volatility is  35% per annum,  and the time to

maturity is six months? Standard Normal Cumulative distribution table is

given at the end of the question paper.

(c)    What is implied volatility?

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

(i)  Gamma

(ii)  Vega

(iii)  Strangle and Straddle

(iv)  Principal-Protected Notes

(6)

(3)

(6+6+6)
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(iF)"qf±xpaq-ifuhaer=qTaEPriiuFTTi.Oi±iFT¥EfriHr@€,chinqdrin
rfui» T5qT qa tFrmHtq ¥?  3TqIT " RT rmi                                 (3)

(TT)  qFT jtfu iaT RHrtlRqi ice E aFTa 3 Fan S itEqffi i± qu a ir ed
ii fu 4 Tan tft qRqtfqffl ri qst stgriT iFT wh iin ira € :

ira-50 5T Fir qu = {20,000

ira 50 TFF5 a {iF 3TSr t5T qu = €20500

rfu-Iqa T5TTi5T €I  =  4% rfu rf

rfu TIT enrfu Hffro = i% rfu rf

i`iic.v,`irtlq`I ffl fa = I.5

L`,,cr`t`,|rtlq`ichqu=€Toooo°°

(i)  L`,,crit`,irdq`i ch ha ed a ft ian Fat 6Edeif ch iffi fin iHFTT rfu7

(fi) iTFT jtftr i± ira-50 iFT ife qu =i95OO € Sit qTqET qu €i96OO €i ffi

qst fife a iin an in?

(iii)  3 Fat i± 3fa ¥ fa tl{ ira rfu i`tic.ib`Irtlq`I air fa ch iae 5r 6ife qu
HTin7                                                                                   (2+2+4+4)

2.     (E)  fa enffiF fflT ¥7 Efa T]{ 3 Tanii qTq€T aTgivT t[t fi" tfiPei FTrm

iaT Efa a 3fafffi EEfaF i% rfu rf 5T enrfu Hffro i]EFT ed ¥, dr 5T

wh qu €i,200 a,  Sir iTTTTErlI ap iffi-Iqa ffliFT tR  5% rfu rf €i

erffiFIrtmat;TquchTTufflapiFFTjtfiriaTqTqi=Tqu=i22OTI{6ibexp

rfu ¥i  fflffi* 6IqH{ E} qTen qrmi                                               (3 + 6 )

P.T.O.
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(iF)  qffiEN ire Gin ae ch aFTa th 3]tRIT{OiTch. Ei tFTen rmi

(iT)  th 6Eriff a qR`rfu jrm 6it ed[

(4)

(5)

3.      (tIT)  Ia-ife enaT a amt5T ifflT 6Tfro €? ga-ire TEtFaT iFT Hfro iaEFTRIi

(3 + 6 )

(iF) ¥iF gil ire di ife ch 5a qa} ¥ enta an a air iin qEEF qu
=30 a, €2 €i  6faliRI life Ei ire €29 €,  Sir a Fan ¥ air ffii{ ifa qa}

¥ {0.50  ifiT enTin 67ife €i enfr qRqtfqffldi i± itr irm-IqH qTiFT i¥  i0%

¥i VEFT giv IE Gin tfi ife HT € ifr 5a Tat ¥ enTta th ¥ air iin

q=EF RI =30 ¥7 rfe giv IE- qu =3 €, ch Ttz]RIaT i± HqHti ri €HPITfa

ed,                                                                      (3+6)

4. (tF)+3ffide5TwhedEETrfdstftiFTRETrmiIa-ifeenenfflTTQed
ITS-FifeiaTRE¥aaiffiqEtidsfliTTTTaiquqfuaiffiqETrf

iis qft dTTIF i± tFT €l                                                                                (6+6)

(iF) iEfiT 6in@ ife ch Hrfu ed ri i5TRE EFqT ¥7 edi                (6)

(ffi)  fan iEfqT E} fro th a €40 ¥i qa iTTH i far th Fat i± rfu a iFT E45
qT =35 ani fan ap T5FTa a HTq irm-IqF Eta TEE 8% rfu rf ¥i €40

i± ¥i±:itlTE-ul- qu i± HT¥ iEfaT T]{ th RE i> ap ga Sin a qu fl iTUT]T

api Hrfu dife iaT ir-erfi* rf Sire irm-tTEFT rfu rf HFFT
3iR aa ¥l                                                                                                       (9)
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(-iF)th-enTin-gTfflFriiEfatRgivga3inchifetFHT€iHaiEfaFchife

$69 €, q=EF. qu $70 €, irm-I5H qTa iR 5% rfu rf ¥, 3TRrm 35% rfu

rf ¥, air HRvqqtll tFT HFq 5a Fan € ? H¥F TIT i± 6fd a iTFTiF HrmF ffi iin

fiTfa a TT€ ¥i

(Tr) ts ifae ffl €7

6.     ii`iiitiiaci  3Iqtmuheff S a ia5@ th T]{ VEF iffha fan ire :

(i)  rm

(ii)  in

tifii  tat 3ft{ tar

(iv) ira-fitas aF

(6)

(3)

(6+6+6)

P.T.O.
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Table of the Standard Normal Cumulative Distribution Function ®(z)

-5.4 U.UUU5    U.uuU5    U.UUU5 u.uUu5   U.uuU5 U.UUU5    U.UuU5 U.UUu5    u.Uuu5    U.UUuZ-3.3 0.0005   0-0005   0.0005 0.0004   0-cO04 0.0004   0.0004 0.0004   0.0004   0.0003-3--2 a.0007   0-0007   0.0006 0.0006   a.cO06 0.0005   0.0006 0.0005   0.0005   0.0005-3.1 0.0010   0.0009   0.0009 0.0009   0.cOO8 0.0008   0.0008 0.0008   0.0007   0.0007-3.0 0.0013   0.0013   0.0013 0.0012   0.cO12 0.0011   0.0011 0.0011   0.0010   0.0010
- u.UUIJ    U.UU15   U.uulg U.Uul/   U.uulb U.Uulb    U.UU15 u.Uul5    UUU14   UUU14-2.8 0.0026   0.0025   0.0024 0.0023   0.0023 0.0022   0.0021 o.oo21   o:002o   o:oolg-2.7 0.0035   0.0034   0.0033 0.0032   0.0031 0.0030   0.0029 0.0028   0.0027   0.0026-2.6 0.0047   0.0045   0.0044 0.0043   0.cO41 0.0040   0.0039 0.0038   0.0037   0.0036-2.5 0.0062   0.0060   0.0059 0.0057   0.0055 0.0054   0.0052 0.0051   0.0049   0.0048- u.UUZSZ    u.uUZSu    U.Uu/Z5 U.UU/5   u.uu/i u.UU/1   U.Uub9 U.UUC}5    u.Uubb    U.Uub4-2.3 0.0107   0.0104   0.0102 0.0099   0.cO96 0-0094   0.0091 0.0089   0.0087   0.0084-2.2 0.0139   0.0136   0.0132 0.0129   0.0125 0.0122   0.0119 0.0116   0.0113   0.0110-2.1 0.0179   0.0174   0.0170 0.0166   0.0162 0.0158   0.0154 0.0150   0.0146   0.0143-2.a 0.0228   0.0222   0.0217 0.0212   0.0207 0.0202   0.0197 0.0192   0.0189   0.0183- U.Uzts/    U.uzt51    u.UZ/4 U.uzbz5   U.Uzbz u.UZ5b    u.UZ5U U.UZ44    U.uZ59    U.UZ55-1.8 0.0359   0.0351   0.0344 0.0336   0.0329 0.0322   0.0314 0.0307   0.0301   0.0294-1.7 0.0446   0.0436   0.0427 o.o4i8   o.orog 0.0401   0.0392 0.0384   0.0375   0.0367-1.6 0.0548   0.0537   0.0526 0.0516   0.0505 0.0495   0.0485 0.0475   0.0465   0.0455-1.5 0.0668   0.0655   0.0643 0.0630   0.0.618 0.0606   0.0594 0.0582   0.0571   0.0559- u.Utsuts    u.u/55    U.U//ZS U.u/C}4   U.u/4g u.U/55   u.U/Z| u.U/U5   U.UbB4   u.Ub5|-1.3 0.0968   0.0951   0.0934 0.0918   0.0901 0.0885   0.0869 0.0853   0.0838   0.0823-1.2 0.1151   0.1131   0.1112 0.1093   0.1075 0.1056   0.1038 0.1020   0.1003   0.0985-1.1 0.1357   0.1335   0.1314 0.1292   0.1271 0.1251   0.1230 0.1210   0.1190   0.1170-1.0 0.1587   0.1562   0.1539 0.1515   0.1492 0.1469   0.1446 0.1423   0.1401   0.1379- u.J.ts4|   u.J.5J.4   u.J./tsts u.J./OZ   u.J./Sb u.J-/J-I-    u.I.t)t53 U.I.00u    u.J.b55    u.J.OJ.I.-0.8 0.2119   0.2090   0.2061 0.2033   0.2005 0.1977   0.1949 0.1922   0.1894   0.1867-0.7 0.2420   0.2389   0.2358 0.2327   0.2296 0.2266   0.2236 0.2206   0.2177   0.2148-0.6 0.2743   0.2709   0.2676 0.2643   0.2611 0.2578   0.2546 0.2514   0.2483   0.2451-0.5 0.3085   0.3050   0.3015 0.2981   0.2946 0.2912   0.2877 0.2843   0.2810   0.2776- u.544b   U.S4u5   u.55/Z u.555b   u.55Uu u.5Zbc+   u.5ZZ5 U.515Z   u.5J.5b   U.5|ZJ.-0.3 0.3821   0.3783   0.3745 0.3707   0.3669 0.3632   0.3594 0.3557   0.3520   0.3483-0.2 0.4207   0.4168   0.4129 0.4090   0.4052 0.4013   0.3974 0.3936   0.3897   0.3859
-0.1 0.4602   0.4562   0.4522 0.4483   0.4443 0.4404   0.4364 0.4325   0.4286   0.4247-0.0 0.5000   0.4960   0.4920 0.4880   0.4840 0.4801   0.4761 0.4721   0.4681   0.4641

0.1
U.5Uuu   U.5U4u   U.5u5u u.5|ZU   u.3|bu U.51gB    U.5Z59 U.5Z/9   u.5519   u.5559
0.5398   0.5438   0.5478 0.5517   0.5557 0.5596   0.5636 0.5675   0.5714   0.5753

0-2 0.5793   0.5832   0.5871 0.5910   0.5948 0.5987   0.6026 0.6064   0.6103   0.6141
0.3 0.6179   0.6217   0.6255 0.6293   0.6331 0.6368   0.6406 0.6443   0.6480   0.6517
0.4 0.6554   0.6591   0.6628 0.6664   0.6700 0.6736   0.6772 0.6808   0.6844   0.6879

0-6
u.b515    U.b53u   U.t)gz55 u./U15   U./u54 u./uZ55   u./|Z5 U./15/   U./|gu   U./ZZ4
0.7257   0.7291   0.7324 0.7357   0.7389 0.7422   0.7454 0.7486   0.7517   0.7549

0.7 0.7580   0.7611   0.7642 0.7673   0.7704 0.7734   0.7764 0.7794   0.7823   0.7852
0.8 0.7881   0.7910   0.7939 0.7967   0.7995 0.8023   0.8051 0.8078   0.8106   0.8133
0-9 0.8159   0.8186   0.8212 0.8238   0.8264 0.8289   0.8315 0.8340   0.8365   0.8389

1.1
U.Z54J.i     u.Zscl.5Z5     U.t54bJ. u.54ZS5    U.t53UZS u.Z53jJ.    U.25J34 u.t53//    U.t55gg    U.tsoz|
0.8643   0.8665   0.8686 0.8708   0.8729 0.8749   0.8770 0.8790   0.8810   0.8830

1.2' a.8849   0.8869   0.8888 0.8907   0.8925 0.8944   0.8962 0.8980   0.8997   0.9015
1.3 0.9032   0.9049   0.9066 0.9082   0.9099 0.9115   0.9131 a.9147   0.9162   0.9177
1.4 0.9192   0.9207   0.9222 0.9236   0.9251 0.9265   0.9279 0.9292   0.9306   0.9319

1.6
u.555Z   U.J545   u.g55/ u.55/u   U.555Z u.9554   u.94Ub u.54|t5   U.5qz5   U.5Z+q|
0.9452   0.9463   0.9474 0.9484   0.9495 0.9505   0.9515 0.9525   0.9535   0.9545

1.7 0.9554   0.9564   0.9573 0.9582   0.9591 0.9599   0.9608 0.9616   0.9625   0.9633
1.8 0.9641   a.9649   0.9656 0.9664   0.9671 0.9678   0.9686 0.9693   0.9699   0.9706
1.9 0.9713   0.9719   0.9726 0.9732   0.9738 0.9744   0.9750 0.9756   0.9761   0.9767

2.1
U.i/ lz.  U.£l /6  U.£/65 u.9/55   u.B/95 U.5/95    U.9t5U5 U.9Z5U5    U.5t5|Z    U.gz5|/
0.9821   0.9826   0.9830 0.9834   0.9838 0.9842   a.9846 0.9850   0.9854   0.9857

2.2 0.9861   0.9864   0.9868 0.9871   0.9875 0.9878   0.9881 0.9884   0.9887   0.9890
2.3 0.9893   0.9896   0.9898 0.9901   0.9904 0.9906   0.9909 0.9911   0.9913   0.9916
2.4 0.9918   0.9B20   0.9922 0.9925   0.9927 0.9929   0.9931 0.9932   0.9934   0.9936

2.6
u.55525   U.554u   u.594J. u.5545   u.5543 U.954b   U.954Z5 U.gJ49   u.593J.   u.J55Z
0.9953   0.9955   0.9956 0.9957   0.9959 0.9960   0.9961 0.9962   0.9963   0.9964

2.7 0.9965   0.9966   0.9967 0.9968   0.9969 0.9970   0.9971 0.9972   0.9973   0.9974
2.8 0.9974   0.9975   0.9976 0.9977   0.9977 0.9978   0.9979 0.9979   0.9980   0.9981
2.9 0.9981   0.9982   0.9982 0.9983   0.9984 0.9984   0.9985 0.9985   0.9986   0.9986

3:1
U.99Z5/    u.59Z5/    U.g9t5/ u.55tsts    u.99Z5Z5 U.99Z5g    u.5Its9 U.B9tsg    u.355U   U.95gu
0.9990   0.9991   0.9991 0.9991   0.9992 0.9992   0.9992 0.9992   0.9993   0.9993

3.2 0.9993   0.9993   0.9994 0.9994   0.9994 0.9994   0.9994 0.9995   0.9995   0.9995
3.3 0.9995   0.9995   0.9995 0.9996   0.9996 0.9996   0.9996 0.9996   0.9996   0.9997
3.4 0.9997   0.9997   0.9997 0.9997   0.9997 0.9997   0.9997 0.9997   0.9997   0.9998

(100)


