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Instructions for Candidates

1. Write your Roll No. on the top immediately on receipt

of this question paper.

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.

Nk=kksa ds fy, funsZ'k

1- bl ç'u&i=k ds feyrs gh Åij fn, x, fu/kZfjr LFkku ij viuk

vuqØekad fyf[k, A

2- fdUgha ik¡p ç'uksa ds mÙkj nsa A
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([k) ,d 'ks;j dk orZeku ewY; `400 gSA çR;sd vofèk esa] 'ks;j

dk ewY; ;k rks 10% c<+ ldrk gS ;k 10% ?kV ldrk gSA

(i) nks vofèk dk f}in o`{k cukb, vkSj `420 ds LVªkbd

ewY; okys ;wjksih; dkWy fodYi dk ewY; Kkr dhft,A

(ii) ;fn fodYi vesfjdh gksrk] rks D;k fdlh uksM ij 'kh?kz

ç;ksx b"Vre gksrk\ vius mÙkj dks rdZ lfgr Li"V

dhft,A (6$3)

6- (d) CySd&LdksYl&eVZu ekWMy vkSj blds xq.kksa dh O;k[;k

dhft,A (9)

([k) fofHkUu xzhd v{kj dkSu ls gSa\ (5)

(x) ;g dguk fd dkWy vkWI'ku dk MsYVk 0-7 gS] bldk D;k vFkZ

gS\ tc çR;sd vkWI'ku dk MsYVk 0-7 gks] rks 1]000 vkWI'ku

esa 'kkWVZ iksth'ku dks MsYVk U;wVªy dSls cuk;k tk ldrk gS\

(4)
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3- lHkh ç'u leku vad ds gSa (çR;sd ç'u 18 vad dk) A

4- x.kuk ds fy, dsoy oSKkfud dSydqysVj dk gh ç;ksx fd;k tk ldrk

gS A

5- bl ç'u&i=k dk mÙkj vaxzsth ;k fganh fdlh ,d Hkk"kk esa nhft,] ysfdu

lHkh mÙkjksa dk ekè;e ,d gh gksuk pkfg, A

1. (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.

(ii) If instead the manager wishes to increase

the beta to 1.8, what position should be

taken? (8)

3- (d) dkWy vkSj iqV vkWI'ku ds ewY;kadu dks fuèkkZfjr djus okys

dkjd D;k gSa\ (8)

([k) ,d LVkWd dk orZeku ewY; `500 gS vkSj ,d ;wjksih; dkWy

vkWI'ku dk ewY; `50 gS] tcfd ;wjksih; iqV vkWI'ku dk ewY;

`30 gSA nksuksa vkWI'ku dk LVªkbd ewY; `480 gSA D;k vkfcZVªst

dk volj ekStwn gS\ ;fn gka] rks vkfcZVªst j.kuhfr dk foLrkj

ls o.kZu djsaA (7)

(x) iqV&dkWy lerk ds ihNs vkfFkZd rdZ dks Li"V dhft,A

(3)

4- (d) fdu ifjfLFkfr;ksa esa vesfjdu iqV vkWI'ku dk 'kh?kz ç;ksx

b"Vre gksrk gS\ O;k[;k djsaA (3)

([k) LVªSMy vkSj LVªSaxy vkWI'ku j.kuhfr;ksa ds fuekZ.k dh O;k[;k djsa

vkSj mudh isvkWQ lajpukvksa dk o.kZu djsaA

(x) iqV vkWI'ku dk mi;ksx djds cVjÝykbZ LçsM cuk,a vkSj bls

isvkWQ rkfydk vkSj vkjs[k ds lkFk le>k,aA

5- (d) ,d LVkWd dk orZeku ewY; `40 gSA ;g Kkr gS fd rhu eghus

ds var esa ;g ;k rks `45 gksxk ;k `35A frekgh pØo`f¼ C;kt

ds lkFk tksf[ke&eqDr C;kt nj 8% çfr o"kZ gSA `40 ds ç;ksx

ewY; okys 'ks;j ij rhu eghus ds ;wjksih; iqV fodYi dk

ewY; Kkr dhft,A lR;kfir dhft, fd xSj&eè;LFkrk rdZ

vkSj tksf[ke&rVLFk ewY;kadu rdZ leku mÙkj nsrs gSaA

(9)
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2. (a) Derive the forward pricing formula for a non-

d iv idend-paying  s tock  under  cont inuous

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.

(ii) 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)

(x) `1200 djksM+ ewY; ds iksVZQksfy;ks dk chVk 1-4 gSA çcaèkd

baMsDl ok;nk dk mi;ksx djds chVk dks lek;ksftr djuk

pkgrk gSA ok;nk ewY; 2400 gS vkSj çR;sd vuqcaèk baMsDl

ds `2000 xquk ij vkèkkfjr gSA

(i) chVk dks 0-8 rd de djus ds fy, vko';d vuqcaèkksa

dh la[;k dh x.kuk dhft,A

(ii) ;fn çcaèkd chVk dks 1-8 rd c<+kuk pkgrk gS] rks mls

dkSu lh fLFkfr viukuh pkfg,\ (8)

2- (d) fujarj pØo`f¼ ds rgr xSj&ykHkka'k&Hkqxrku okys LVkWd ds

fy, vxz ewY; fuèkkZj.k lw=k O;qRiUu dhft,A (4)

([k) ykHkka'k nsus okys 'ks;j ds ekeys esa ekWMy dk foLrkj djsa vkSj

le>k,a fd visf{kr vk; vxzxkeh dherksa dks dSls çHkkfor

djrh gSA (4)

(x) orZeku 'ks;j ewY; `700 gSA tksf[ke&eqDr C;kt nj 9% çfr

o"kZ gS] ftlesa fujarj pØo`f¼ C;kt yxrk gSA

(i) Ng eghus ds vxzxkeh ewY; dh x.kuk djsaA

(ii) ;fn çsf{kr vxzxkeh ewY; `760 gS] rks eè;LFkrk ds

voljksa dh O;k[;k djsa vkSj mlls gksus okys ykHk dh

x.kuk djsaA (4$6)
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(c) Explain the economic intuition behind put-call

parity. (3)

4. (a) Under what conditions is early exercise of an

American put option optimal? Explain. (3)

(b) Explain the construction of straddle and strangle

opt ion s t ra tegies  and descr ibe  thei r  payoff

structures. (6)

(c) Construct a Butterfly spread using put options and

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

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% 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)

(c) The current price of a stock is `400. Over each

period, the stock price can either increase by 10%

or decrease by 10%.

(i) Construct a two-period binomial tree and

calculate the value of a European call option

with a strike price of `420.

(ii) If the option were American, would early

exercise be optimal at any node? Explain

your answer with reasoning. (6+3)

6. (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)

1- (d) U;wure fopj.k gst vuqikr ds fy, O;atd O;qRiUu dhft,A

gst vuqikr fuèkkZfjr djus esa lglacaèk vkSj lkis{k vfLFkjrk

dh Hkwfedk dks Li"V :i ls le>kb,A (6)

([k) mu fLFkfr;ksa esa tgka gst dh tk jgh ifjlaifÙk ok;nk vuqcaèk

dh varfuZfgr ifjlaifÙk ls fHkUu gS] ØkWl&gsftax dSls dh

tkrh gS vkSj gst çHkko'khyrk dk ewY;kadu dSls fd;k tkrk

gS] bldh O;k[;k dhft,A (4)


