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e .
o mal distribution tables all are allowed.
NoT

) gxplain Duration of a zero-coupon bond. A 5-year
a

pond with a yield of 12% (continuously

compounded) pays a 10% coupon at the end of

cach year,
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(i) Wh

at is :
the bong Price?
¢ \“"

(i) Use duration

(‘;ll('ll]'n v
' Q : ate the ¢ffect on the
bond™s price of et on

. A, 0.1, decrcase in its
vield? (You cap use (| ,
’ ' 1C ¢Xponential valuces:

N = )( C s

¢ 0.§%6),(L7860,(L6977,(Lolxx,and
0.5488 101 X = =012, 924 (.36, 0.48
and —0.00, respectively)

(b) Portfolio A consists of 1-year zero coupon with a
face value of ¥2000 and a 10-year zero coupon
bond with face value 0 X6000. Portfolio B consists
of a 5.95-year zero coupon bond with face value

of ¥5000. The current yield on all bonds is 10%
per annum.

(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)

(c) Explain difference between Continuous Compounding
and Monthly Compounding. What rate of interest
with continuous compounding is equivalent to 15%

per annum with monthly compoundine?
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(1) Why does loan in the rep? mark¢!
very little credit risk?
: R , ged wher
2. (a) Explain Hedging. How is the risk mands
Hedging is donc using?
(i) Forward Contracts; (i1) Options
buy @

() @

(i1)

a1l option tO
ad is held until

tances will the
£it? Under

Suppose that a March ¢

share for 50 costs 72.50 a

March. Under what circums
the option make a pro

holder of
mstances will the option be

what circu

exercised?

It is M !
is May, and a trader writes a September
put option with a stri ' <
e strike price of ¥20. The
) pnce is ¥18, and the option price 1s I2
esc d "
ribe the trader’s cash flows if the optio
n

is held until S
: eptember and th '
<25 at that time Fristpnees

P.T.O.
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/rite a short note op R :
(c) Wrile te on Burgpeqy put options. Explain

s payolfs in differe : .
the pad differeny Lypes of put option positions

with the help of diagramg

d) @) A trader writes an October put option with a
strike price of I35. The price of the option is
6. Under what circumstances does the trader
make a gain.

(i) A company knows that it is due to receive a
certain amount of a foreign currency in 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%, c=30%, and T=1.

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

a non-dividend-paying stock.

(c) A European call option and put option on a 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 current stock
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(b)
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Find lower boung and upper hound

of a l-month Europcan put optiot ©
Y4x73 {.\ 3 AN \ L‘}\ P'lb
G1IVIC kﬂ(n"Pdl\Hl}% Stocl\ \\rhcn [hC 5[”

. . 2 ATC ]
the strike price is 34, and the risk o with]

- % ]S

. : g s 11 al
rate 18 0% per annum? Justily yot 950)
e 0.005 = 0.9
no arbitrage arguments, (¢

model where
r Sod Wlth

”
ys f; Ol
ate

: _period
Consider the standard one-pecl
to Sou 0

on which pa
t the interest T
o the formula

the stock price goes from Sy
d <1 <u, and consider an opt
f in each case, and assume tha

d y
] = e T eriv
is r and time to maturity 1S 1. D

i ' option.
for the no-arbitrage price of the op

A stock price 18 currently T40. 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
el 1 H i l‘) T . i

portfolio riskless? Using no-arbitrage arguments.

find the price of a one-month European call option
with a strike price of 2309

‘ (You ca
cxponential vajye; ¢000s _ | 005) L can use
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puropean call

biy :

: om; . .

OPtig OMial (ree for stock and
oM wigy,

=3100,u=13 q=
S, 4 d 0.8, 1< s
. V3, T = 1 year, K =395
and each pello eill) .
: L ® Of lengyy At = 0.5 year.
Find the price of the gy
cean. will i Pean call. If the call
was AmETIEED, : 't be Obtimal to exercise the
option early? Justify your angy o (€70925 = .9753)
(d) What do you mean by the volatility of a stock?

timat s il ' .
How can we CSUIMALe Volatility from historical
prices of the stock?

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

volatility of the stock, r be the risk-free interest
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 St ~¢|1InS, +(r—%—]T, T

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

Using risk-neutral valuation. derive the Black-

Scholes formula for the price of a Europeal call
option on the underlying sto

| ck s, strike price &
and maturity T.
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(b) A stock price follows log
an expected Ieturn of 16°

The cu

s ith
N0rmal distribution Wt;
% and a volatility of 3570

ent price is 735, What is the probability

that a Europeap call option on the stock with an
CXEICise price of z4q and a maturity date in SIX
months will pe CXercis

ed? (You can use values:

(c) W

hat is the price of a European call option on a
non-dividend-paying stock when the stock price 1s

<69, the strike price is T70. the risk-free interest
. .y fe AK0S e
rate 1s 5% per annum, the volatility 1s 35% per
3 e SR, sl .~y W ™ 9
annum, and the time to maturity 1s Six months?

(You can use exponential values:

’

é 0.025 0_9753 )

0.0144
~-0.014

e = 0.9857.

(d) A stock price is curre ntly 340. Assume that
the stock is 15% and

the expected return from
that its volatility is

hl

25%. What is the !
distribution for the rate of return

robability

(with continuousg
compounding) earned over g 2

<-year period?

.. e Vol IR E - .

6. (a) Discuss theta of portfolio of options and calculate
the theta of g3 European call option on a non-

dividend-paying stoc Where the stock price is 349,

the strike price ig 2ol %

he risk-free interest rate
is 5% per annum and th

e time to maturity is 20
weeks, and the stock price volatility is 30% per

annum. (In(49/50y = _g 0207 )

P10
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1) What does it ;e
a call option is ¢ 5 ” 'al the delta of
| HD\\ can l"] . "
in 1.000 optiong be Made ¢ ¢ Short position
dUe dely

| a necutral when
! Option i

0.79

the delta of cacl

spread created
asing call options. Also draw (), profit diagr

am
corresponding to this trading strategy

. T 5= 4
Companies X and Y have been offered the
following rates per annum on a I35 million 10-year

investment

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

Company X requires a fixed-rate ipvestment,
Company Y requires a floating-rate jnvestment.

Design a Swap that will net 2 bmk acting as

inter /, W

equally attractive to X and Y



