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Attempt a y two parts from each question.

All questions are compulsory and carry equal marks.

Use of scientific calculator, basic calculator and

normal distribution tables all are allowed.

1. Attempt any ,uo partB :

(o) Define the term derivative contract with an example. What ia the

difference between a long position and a ehort position in a fon'ard

contract ? Suppose that on May 01, 2026, the treasurer of a U.S.

Corporation knowa that the Corporation will pay f 10 million in 6
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months (i.e., on November 0L, 202il. The bid and ask 6-month forward

quotes or the exchange rate between USD and GBP ruSD per GBp)

on May OL,2025, are 1.3091 and 1.3099, respectively. How can the

corporation hedge its position against exehange rate moves ?

(b) What are the three types of traders ? Explain the arbitrage

opportunity when the price of a dually listed technolog"y company

stock is $40 (USD) on the NASDAQ and t 8,500 (INR) on the

National Stock Exchange of India (NSE). Assume that the exchange

rate is < 83 per U.S. dollar. Explain what is likely to happen to prices

as traders take advantage of this opportunity.

(c) Let R" denote rates of interest with continuous compounding and R_

denote equivalent rates with compounding rn times per annum. Derive

the relation between R2 and Rn. An Indian investor is comparing two

fixed-income investment options. One investment offers a semi-annual

interest rate of 67o per annum, while another offers a quarterly interest

rate. What is the equivalent quarterly interest -rate that would yield

the same return as tlrre 6Vo semi-annual rate ? Express your answer

as a percentage rounded to two decimal places.

Attempt any /roo parts :

(a) Defne bond price, bond yield, and par yield. Suppose that the 6-month.

l2-monttr, l8-month. and 24-month zero rates ate 4Vo, E.EVo,6.2Vo arrd

(2)
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6.87o pet annum, respectively (with continuous compounding). What

is the bond price and 2-yeat par yield ? (You can use the exponential

values . e-o.02 = 0.9g02. e-0.055 = 0.9465, e-0.0930 = 0.9112,

e--0.136 - 0.8728)

(6) If R1 and R2 are the zero rates for maturities T1 and T2, respectively

and RF is the forward interest rate for the period of time between T1

and T2. Write an expression for Rp. Suppose that the risk-free zero-

coupon interest rates for 1 year, 2 years and 3 years ur. 1..0qo, l.lW

and 4.8Vo, respectively. Calculate forward interest rates for the second

and third years. Explain the following statement : "When the zem

curve is upward-sloping, the zero rate for a particular maturity is

greater than the par yield for that maturity. When the zero curve is

. downward-sloping, the reverse is true."

(c) Define the duration of a bond. What is the duration of a zero-coupon

bond ? Consider a 5-year bond issued by an Indian company with a

face value of t 1,000 and an annual coupon rate of 87o, paid yearly.

If the yield on the bond is 9Vo per annum with continuous

coinpounding, what is the duration of the bond in years ? (You

can use the exponential values : e{'@ = 0.9139, e-o'18 - 0.8353,

e-0.27 - 0.7694, e-0.36 - 0.6977, e4.45 = 0.6376)

P.T.O.
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3. Attempt any trlo parts :

(a) Distinguish between a European option and an American option.

Additionally, explain the concepts of a rong position in a cal option

and a short position in a put option. Iilustrate each with their

respective payoff functions and payoff diagrams.

(a) show that the lower bound for the price of a European ca[ option on

a nondividend-paymg stock when the stock price is s6, the strike price

is K, the risk-ftee intereet rate is rvo, and the time to expiration of

option is T, is given by So - Ift-{. AIso, what is the lower bound for

the price of a one-month European put option on a non-dividend

palang stock when the stock price is $12, the strike price is gL5, and

the risk-free interest rate is 6Vo per annum ? (you can use the

exponential value : e-0,0049 = 0.g96).

(c) Derive the put-call parity relation for a European stock option on a

non'dividend paying stock. Ttre price of a non-dividend paying stock

is $19 and the price of a three.month European call option on the

etock with a atrike price of $20 is g1, Tho riak-free rate ia 47o

p€r annum, What ia the price of a three-month European put option

with a etrike price of $20 ? (you can use the cxponential valuc :

e{'ol = 0.990).
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4. Attempt any furo parts :

@) Explain how a bull spread can be created using two European call

optione on a stock ? Write the payoff table along with profit diagram

corresponding to this trading strategT. A call option wittr a strike price

of $60 costs $2. A put option with a strike price of g46 costs gB.

Explain how a strangle can be cr€ated from these two options. What

is the pattern of profits from the atrangle ?

(b) Define briefly the no-arbitrage valuation approach to valuing a

European option. A stock price is currently $40. It is known that at

the end of one month it will be either $42 or $88. The risk-fr,ee intercst

rate is 9Vo per annum with continuous compounding. What is the

value of a one-month European call option with a strike price of

$39 ? (You can use the exponential value ' e-0.0066 = 0.998).

(c) Define briefly what is meant by riek neutral world in the context of

valuing a European option usiog a binomial tree. A stock price is

currently $100. Over sach of the next two gix-month periods it is

expected to go up W l0% or down by 10%. Ttre riak ftee intersst rat€

is 8% per annum with contiauoua compounding. What is tlre value of

a one{ear Eurcpean cdl option wit}r a rtrlke price of $100 ? (You can

uto tho exponential valuol I eo'ff . 1,040, s-0.08 = g.92g1,

P,T.O.
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5. Attempt any fuo parts :

(a) Stock price in the Black-Scholes model satisfies :

(b)

where (rn, u) denotes a normal distribution with mean m and variance

u. Find P(Sr < K).

Stock price in the Black-Scholes model satisfies :

rns, - o[rnso . [, - +)r, ",r]

2 )
o2'\

T, o2T

6

where (m, u) denotes a normal distribution with mean rz and variance u.

I

Find Etsrl ana r[sf ].
(c) Write a short note on stoploss stratery. Calculate the delta of an at-

the-money six-month European call option on a non-dividend-paying

stock when the risk-free interest rate is 107o per annum and the stock

price volatility is 25Vo per annum.

Attempt any ,aro parts :

(a) Let V be a logrrormal random variable with ro being the standard

deviation of In V. Prove that Elmax(K - V, 0) = KN(-dz) - EMN(-d1),

where

hst-0 lnSs
(

*[u-

,,,f 
n(v)l* o'?

IKI2
dt=L,
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h[EIv)l-.'zLKI2dz=

(b)

0)

and E denotes the expected value. Use this result to derive the Black-

Scholes formula for the price of a European put option on a non-

dividend paying stock.

Define delta and garnma of a portfolio. Suppose a financial institution

has the following three positions on a stock :

(r) A long position in 100,000 call options with strike price $55

and an expiration date in 3 months. The delta of each option

is 0.533.

(ii) A short position in 200,000 call options with strike price $56

and an expiration date in 5 months. The delta of each option

is 0.468.

(iii) A short position in 50,000 put options with strike price $56

and an expiration date in 2 months. The delta of each option

is -{.508.

Calculate delta of the whole portfolio and how portfolio can be made

delta-neutral. Suppose that gamma of this delta-neutral portfolio of

options on an asset is -10,000. If there is a change of +3 or -3 in the

price of an asset over a short period of time, what is the change in

the value of the portfolio ?

P.T.O.
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In Black-Scholes model, the stock prices follow the Geometric Brtwnian

motion given by :

lg=pSdt+oSdz

Ueing lt6's Lemma on lnS, ehow that :

r,,s1 - o[r,,so . [- - +)r, "'r]
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