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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 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.
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1. (a)
(b)
(©)

2

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)

“If the minimum-variance hedge ratio is calculated as 1.0, the hedge must be

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

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 = 320500
Risk-free interest rate = 4% 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?

(i) 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?

(i) 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 Index Arbitrage? 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 31,200, 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

N at ¥1220. Explain arbitrage opportunity. (3+6)
- (b) Explain the concepts of convenience yield and cost of carry 4)
(¢) 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
0f %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 I3. - (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

g 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)
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5. (@
(b)
(c)

6.

4

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 I40.
Verify that no-arbitrage arguments and risk-neutral valuation arguments give

the same answers. 9

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. (6)

What is implied volatility? 3

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

(1) Gamma

(i) Vega

(i) Strangle and Straddle

(iv) Principal-Protected Notes (6+6+6)

() wEEy & T I T T T 81 F WhIT oo SN U SN ool i gorll

¥ Yewr IR I 7 IO SR T F (3)

I e s B e




=%

X

7555 5

(@) “aft ~gree - R B9 ST IO 10 B T H S 8, WIS Whee B

MRTI” A I8 FHIT IF 27 JAT IIR WL AW

(3)

(@) T A fr PR Rufe ¥ v 3 w80 X Sidnife & 9 @ 8 e
3 Rw 4 w9 = TRowEa O TN SHSY H ST A W 2

Y- 50 @1 Wie @ = 320,000

Y 50 WEE & T SIS W Ao = 320500
SR - &1 | = 4% Wia a8

YR TR T Wwe = 1% Wi a9
qchIferl el = 15

QEhierAl ST e = 31000000

(i) DCRIRT T B e B Forg e e sl i wiE o o iRy ?

(i) T AR 76 Fredt- 50 1 wie Fa 19500 8 IR aE=T 99 219600 21 Tie

T GISieT 9 fRae o sem?

(i) 3 7O & 3T A oW W AN Aeq WCHICRT SR ToR Tl Ry 1 I W

T BN ?

(2+2+4+4)

2. () ST JFCH 1 37 TeTE W 3 e & aEel SIS R FRR SHiw A i

5 o ¥ AR @i 1% Wi 99 &1 ay Wb 98 oRd 8, S8 <hl
TR e 71,200 B, IR TIGR TG iR -da e ® 5% Wi ay 8
SISt T SR e St VT SIS | A worg o et 9ed 31220 T SUeTHd

St 81 IfEce STEER i = SR

(3+6)

PT.O.




7555 6
(@) wlRFEE e 3R DA 6 AN 6 SEURITS 5 RS SR (4)

(31) W9 e W o ART sk wEEd (5)

3. (W) YC-h(d QAT ¥ ST T IR 27 IE-hiel THAT HT FHERI IR

(3+6)

(@) T Wi Ha o T W TF G A T B 2 i e wEw
330 ®, T2 T JaHET Wlh 6 S 329 B, 3K o W ¥ iR R Ui W
A 0.50 AT AT IR T W IRawwr g SR -gw == R 10%
21 Yo AT g S o W 0 2 St ©F w8 | w9 B & ek fomme
WS e 330 37 A O IE oA 33 8, W Rl % SO ol SAFIE
| (3+6)

4. (=) USH ARG D ST Fh TCIHAE DS Tl ZRAT HIISTG | G - Thiel TRl TN Heeh
TE THey T i ge ¥ T oo B & A i e 3 R e
BT 9l AN & A B (6+6)

(@) ieh T S ST ol TG FR 9ol RS T 8 7 awenedl (6)

5 (@) & e o Sa 9oae 9 <40 31 98 TG © [ O WeM & S ¥ 98 W45
1335 BN TOFE! Thgfe oS & 1Y SHRew — e o & 8% Wi ay 31 740
& QEEdise IR & 9 Wi W O Hei & O ¢ @ & 0 6l 0

Hifom Tt e fF - snfiew a3k iRaw - Heed Il 9o e
I I B (9)




7555 7
(@) AR - AT — A I Teleh T GG e S Sl S o 8 Ofd <eieh Sl sha
$69 B, WIEH Ted $70 T, SR o oS W 5% W a9 8, JRRH 35% W
¥ 2, 3K IRaadr o T9Y OF HEH B? WE U & A A AT aEed Sol TaeRer
TR & S T (6)

(W) S SRR w37 (3)

6. Tr=ieiRad smaronst o ¥ foodt 99 w v it feoron forfaw -

(iv) Bifma-wideds Ay (6+6+6)

PT.O.




7555

8

Table of the Standard Normal Cumulative Distribution Function ®(2)
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0.2676
0.3015

V.l/02
0.2033
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0.4522
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0.7823
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0.9032
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0.9222
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0.9279

V.6o//
0.8790
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0.9306

U.sbZl
0.8830
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0.9463
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0.8913
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0.3340
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0.9976
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0.9968
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0.9997
0.9998

(100)

~

Sy




