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Instructions for Candidates

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

of this question paper.

Attempt any two parts from each question.

2

3 All questions are compulsory and carry equal marks.

4 Use of gcientific calculator, Basic calculator and
. Normal distribution tables all are allowed.

1 (a) Explain Duration of a zero-coupon bond. A 5-year

pond with a yield of 12% (continuously
compounded) pays a 10% coupon at the end of

each vyear.
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(i) What is the bond’s price?

(i) Use duration (o calculate the effect on the
bond’s price of a 0.1% decrease in its
yield? (You can use the exponential values:
e* = 0.8869, 0.7866, 0.6977, 0.6188, and
0.5488 for x = —0.12, —0.24, —0.36, —0.48,
and —0.60, respectively)

(b) Portfolio A consists of 1-year zero coupon with a

face value of 2000 and a 10-year zero couponl
bond with face value of T6000. Portfolio B consists
of a 5.95-year zero coupon bond with face value

of $5000. The current yield on all bonds 1s 10%

per annuimn.

(i) Show that both portfolios have the same

duration.

(i) What are the percentage changes in the
values of the two portfolios for a 5% per

annum increase in yields?

(You can use the exponential values: e* = 0.905,
0.368, 0.552, 0.861, 0.223 and 0.409 for x =-0.1,
~1.0, —0.595, -0.15, -1.5 and —0.893 respectively)

(¢) Explain difference between Continuous Compounding

with continuous compounding is equivalent to 15%

per annum with monthly compoundijpe?
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(d) (i) “When the zero curyg g upward sloping: the
zero rate for a parlicylar maturity is groate!
than the par yield for (hat aturity:
the zero curve is downward sloping

reverse 18 true.” Explai
ts true.” Explain.

i1 ipvolve
(i) Why does loan in the repo market invo

very little credit risk?
2. () Explain Hedging. How ig the risk maﬂaged when

Hedging is done using?

(i) Forward Contracts;  (i1) Options

b) O Suppose that a March call option tO buy a
share for 750 costs 7950 and 18 held until

March. Under what circumstances will the
nolder of the option make a profit? Under

what circumstances will the option be

exercised?

(ii) It is May, and a trader writes a September
put option with a strike price of 220. The
stock price is I18, and the option price 18 2.
Describe the trader’s cash flows if the option
is held until September and the stock price 18

25 at that time.

p.T.O.
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‘ ‘ite a short X , : -

(c) Write a short note on Buropean put options. Explain
» navofls i e . , o

the payolls in differep types of pul option positions

with the help of diagrams.

(d) (i) A trader writes an October put option with a
strike price of ¥35. The price of the option is
6. Under what circumstances does the trader

make a gain.

(ii) A company knows that it is due to receive a

certain amount of a foreign currency 1N 6

months. What type of option contract is

appropriate for hedging?

3. (a) Draw the diagrams illustrating the effect of
changes in volatility and risk-free interest rate on

both European call and put option prices when
S, = 50, K=50, r=5%, 0 =30%, and T=1.

(b) Derive the put-call parity for European options on
4 non-dividend-paying stock. Use put-call parity
to derive the relationship between the vega of a
Buropean call and the vega of a European put on
a non-dividend-paying stock.

(¢) A European call option and put option on 2 stock
both have a strike price of 20 and an expiration
date in 3 months. Both sell for 3. The risk-free
interest rate is 10% per annum, the cyrrent stock
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“ind lower -
(d) ! wer bound and upper bound for the price

of a l-1 Sur

dividend-paying stock when the stock price is T30,

the strike price is T3¢ L erest
price is 334, and the risk-frec intercsi

et 1o RY% ner h i ittt
rate is 6% per annum? Justify your answer with

no arbitrage arguments, (¢ %% = 0.9950)

(a) Consider the standard one-period model where

the stock price goes from S, to Syu Of Sqd with
d<1<u,and consider an option which pays f, or
g in each case, and assume that the interest rate
is r and time O maturity is T. Derive the formula

for the no-arbitrage price of the option.

(b) A stock price 1S currently $40. It is known that at

the end of one month it will be either I42 or 238-
The risk-free interest rate is 6% per annum with
continuous compounding. Consider a portfolio
consisting of one short call and A shares of the
stock- what is the value of A which makes the
portfolio riskless? Using no-arbitrage arguments.
find the price of a onc-month European call aption
with a strike price of Y397 (You can use
exponential value: ¢ = 1.005)

P .
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(c) Construct g (wo

“beriod b
- . ]( i dr]d
Furopean cajy ymial tree for stock

Ption wih

-T100,u=13
20 24208, 1005, 7= 1 year, K = 295

and each periog being of
Find the price of (. Eur

was American, wij

length At = 0.5 yecar.
opean call. If the call

I it be Optimal to exercise the
option early? Justify your ansyer. (e70-925 = 0.9753)

(d) What do you mean by the volatility of a stock?

How can we estimate volatility from historical
prices of the stock?

(a) Let S, denote the current stock price, o the

volatility of the stock, r be the risk-free interest

n

rate and T denote a future time. In the Black-
Scholes model, the stock price S, at time T in the

risk-neutral world satisfies

2
In Sy ~¢| InS, + r——G—Z— T,6'T

where ¢(m, v) denotes a norma distribution with
mean m and variance V.

Using risk-neutrg] valuation, ~derive the Black-
Scholes formula for ¢ price of a Europeal call

option on the underlying stock S, strike price K
and maturity T,



4

74

dj

7

(b) A stock price follows lop ih

(c)

(d)

(a)

Norm: : - ton Wl
~nected retur , 1al distributi©
an expected return of 16, y l» T o 250
v CUTTC Saw B dd a volatiil o
The current price is ¥3§ What is (he i”_”wmmy
¢ . *T - g Y , ¢ l:; ]: . Y
that @ BEuropean call optioy on (e stock with an
. . ] 1 5LOM ,
exercise price of T40 apgq a maturity date MV o
_ R . C il
months will be exercised? (You can 0se yalucs:
. C

In(38) = 3.638, In(40) = 3.689)

What is the price of a Buropean call option OF a

non-dividend-paying stock when the stock PT¢" 5

369, the strike price is ¥70, the risk-frec interest
rate is 5% per annum, the volatility is 35% pet

= ! : . ) +ha?
annum, and the time to maturity 18 St* months

(You can use exponential salues: e 0014 = 0.9857,

60025 = (0.9753 )

A stock price 1s currently ¥40. Assume that
the expected refurn from the stock is 15% and
that its volatility is 25%. What is the probability
distribution for the rate of return (with continuous
compounding) carned over a 2-year period?

Discuss theta of a portfolio of options and calculate
the theta of a European call option on a non-
dividend-paying stock where the stock price is <49
the strike price is I50, the risk-free interest rat(;
is 5% per annum and the time to maturity is 20

weeks, and the stock price volatility is 30% per
annuimn. (1n(49/50) = _00202 )
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(b) (1) Explain stop-loss hedging scheme.

(i) What does it mcan 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?

(c) Find the payoff from a butterfly spread created
using call options. Also draw the profit diagram

corresponding to this trading strategy.

(d) Companies X and Y have been offered the

following rates per annum on a I5 million 10-year

investment :

Fixed rate Floating rate
Company X 8.0% LIBOR
Company Y 8.8% LIBOR

Company X requires a fixed-rate investment;
Company Y requires a floating-rate investment.
Design a swap that will net a bank, acting as
intermediary, 0.2% per annum and that will appear
equally attractive to X and Y.

(500)
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