)
w

ta

|_‘:,yll

My

[This question paper contains 8 printed pages.]

Your Roll No................
Sr. No. of Question Paper : 6229 J
Unique Paper Code 12273100032
Name of the Paper :  Financial Derivatives
Name of the Course :  Common Pool of DSE
Semester VI
Duration : 3 Hours Maximum Marks : 90

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. (@
(b)
(c)
(d)

2. (a)

b

2

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 t, are F, F,, S,
and S, 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)

“If there is no basis risk, the minimum variance hedge ratio is always 1.0.”

Is this statement true? Explain your answer. 3)

Under what circumstances does a minimum variance hedge portfolio lead to

no hedging at all? 3)

Adani Power Ltd. has a portfolio of stocks worth 21000 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)

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 (continuously compounded) are,

respectively, 3% and 4% per annum. Determine the forward price under no-
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(b)

(©)

(®)
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arbitrage condition in the following situations :
(1) when the forward price is ¥9100
(i) when the forward price is 8700

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

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)

Define and explain Swap Contracts. )

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
12% per annum for all maturities. What opportunities are there for an

arbitrageur? ©

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)

What is Strap? (3)

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)

PT.O.
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5. (a)
(b)
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Suppose three put options on a stock have the same expiration date and
strike prices of 55, ¥60, and ¥65. The market prices are 33, ¥5, and 8,
respectively. Explain how a butterfly spread can be created. Construct 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? €))

What is the result if the strike price of the put is higher than the strike price

of the call in a strangle? 4)

What is ‘Girsanov’s Theorem’? Calculate u, 4, 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 interest rate is 8% per annum, and the volatility is 12% per

annum. ' (©6)

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.

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

price of 5107

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

it early at any of the nodes on the tree? (8+4)

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

() The Black—Scholes—Merton Model

Ly

&ﬁ“

Jp——




[l

‘{;" \

6229

1.

(1)) Delta Hedging
(i) Theta

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

(%) v awET SgEel o SN BT & forg o T § S SR SR e =R o
27 SR T |

T t, 3R t, TR T e AR SR A FAw FLF,, S, 3R S, T, W et 5w
aReay & fore SR a1 W WA e S VO Shd St ol 81 fG B9 i ol
@ wRey S wReafa 3 e @ s siofka amer el 1 swan i
@ forg fomar =i 8, @ 3T o o i S FeiRa e swem? (6)

(@) “afe wrg sMeR SiRaw <& 3, @ ~Faw IRYY T U W 10 B 217 M TS

HUT e B7 AU ST W R (3)
(1) T aRRufE & = IRGE 3 Awcar ¥ S FdfT & I 87 (3)

() EFt weR FRRS & T 14 WS 1000 TS AT @ I w1 ACHRE B
QCHITe@! AT 12 B1 R 14 73§ 14 R 6t AT D TR AShIeRT & et
0.5 § TeeH & {010 Wi 399 W TRER 9EET Sl T SUART e Wt 8
3399 9RET qTd 2,000 T, 3R TAH S GUHIE @ 32500 T W 21 HE @
T i R RY? A TG 7 SOl 319 9 Wee ot B iR dewieEy &
el @l 12 ¥ 1.5 T 9GSl HEell Heel 31 aEel el ¥ 39 = Ruiy o
?IT%Q?E (3+3)
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2.

() HIT I S B @ & FIY U o iR I R e it frge s
I 79000 B AN oifoY T BRaS SIer 9 WEH ¥ URaed BiaT 8 3R 4 WEW &
T 7400 T H{UT WA SR 21 4 96 IR 9 W ) AR - &I &
(FER =wgiE) T 3% 3R 4% wiw o €1 FrafoRes Rafel & - snfidw
Rafy & wea wies W Feiie <ifmw

(i) v ®RES qeF 39100 &
(i) 519 wRES qT 38700 B

ST Al 6 Sfes AR T R HSI (3+3)

(@) weifrEE dies SR DU T A AN H FTUROISH i e wioml ()
IR - T - S 1 i, (T) Wich S99 3R (F) SRl ATl aetl o & forg

S AN R B 7 (4+3)

(W) v srgsel = aReite i sk g (5)

() T - A Aol Wieh W TR FE 1 AT hiet ST aaei & 50 W fem w&1
B1 leh ot 6N 640 B, WIFH 59 3600 ¥, 3R Ueh WA | €8 T o+ Fiemr
i ST Bt i uRueraast & fore SiRew - o = e ) 12% R a9 21 e
& fre oo R 7 (9)

(@) A —emE - ¥ S TR T oSl SRR Thict S ol TN el S Sl
8 2, vahh W ®iE R wedl SARET Ie i@ 6 FANT T B gl B ¢

T (3+3)
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(v) v 87 (3)

4. (F) DI W ST & T T A B & *og Wi Fag & 9o o1 S =
TR M T B & ol IR Fam | ey & o e -t e w1 3w
Rl ()

(@) e eifoe o el =i W I T it it aeed fafdr Si woee o e §,
T T55, 360 SN T65 B1 AWK qed FI: T3, 35 3K 8 T Gy Ff sevwis O
Ha TR ST Gohdl 1 WHI I o e arell To Hiferent 3R oW IR sisd|
Wieh o DIl @) hd 9 & Y Seiwmis BiS ¥ THar enn? (9)

(1) =R €@ d IC w1 WKEE T FE D CEE T Y JUE 3, W IReM R
am? (4)

5 (@) ‘FefE @ W’ T 37 feft 11 ® R s =1 e oo & e T
a1 o1 70T S & u, J, SR p N VIO ST GeT TRT I SR T AT
B, T &N W/ 5% T 99 8, TR =1wt ® 8% iy af 2, sik sfteren 12% wfe
T Bl (6)

(W) T IR F T IO | T500 Bl IWIA & O A Sl TET o TS | 6%
= g O 5% 9 RREe &t 39 31 AR -9 ow | PR Thale & 9
5% W oy 81

(i) ¥510 M TEF HG 96l B o D GU9T I¢ T T qeT FM 37

(ﬁ)wﬁgmaﬁﬁﬁéﬂ,@w@ﬁgwﬁ@ﬁﬁgmaﬁ%aﬁ

TEAHATST el SoCAH Biell? (8+4)

PT.O.
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6. TafaRaa Rt & ¥ foowsl <divt W aitra fewoh fifaw :

(i) i -Tnlea—weT wred

(i) Seer s

(iv) <fea S (6+6+6)

(200)
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