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Instructions for Candidates

l. Write your Roll No. on the top immediately on receipt of this question paper.

2. Attempt any two parts from each question.

3. All questions are compulsory and carry equal marks.

4. Use of scientific calculator, basic calculator and normal distribution tables all are

allowed.

I Attempt any two parts:

(a) Define the convexity ofa bond and find the relation benveen the
Convexity, Duration and Bond price. How does convexity measure
sensitivity of the portfolio?

(b) Derive the following relation:

T.Rr=Rz+(Rr-Rr)*" l'z-Tt

where RF is the forward interest rate for the 'period between Ty and T2, R1

and Rz are the zero rates for maturities 11 and 12 respectively. Calculate the
year4 forward rate from the data:

P.T.O

/tol * (rt1

T1= 3,72 = 4, Rr = 0.046, and Rz = 0.05
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(c ) Explain Duration of a zero- coupon bond. Consider a S-year bond with a
yield of 8% (continuously compounded) that pays a 7%o annual coupon at the
end ofeach year.

(D What is the bond's price?

(ii) Use duration to estimate the effect on the bond's price of a 0.2Yo increase
in itsyield. (Use e: values: e'=0.9231,0.8521,0.7866 forx:-0.08, -0.16,
-0.24 respectively.)

2 Attempt any two parts:

(a)Define Derivative and present a comparative study for Future and Forward
Derivative. Investor shorts 50,000 pounds forward contract for U.S dollars at
an exchange rate of 1.4000 USD per pound. Find gain or loss if exchange rate

atthe end ofthe contract is (i)1.3800 (ii) 1.4200.

(b) (i)Present a comparative study for different types of traders in the financial
markets?

(ii! A portfolio contains 10,000 shares worth $50 each. How can put options be
used to provide insurance against a decline in the value of the holding over
the next 4 month.

(c) A one-year forward contract on a non-dividend paying stock is' entered into
when the stock price is 50, and the risk-free rate of interest is E7o per annum
with continuous compounding. What is the forward price? Justiff using no
arbitrage arguments.

3 Aftempt any two parts:

(a) List the four fypes ofoption positions. Illustrate each with their respective
payofffunctions and payoffdiagrams from positions in European options.

(b) Define the upper bound and lower bound for European options on a non-
dividend- paying stock. Also, what is a lower bound for the price of a 2-month
European put option on a non-dividend-paying stock when the stock price is

$58, the strike price is $65, and the risk-free interest rate is 57o per annum?
(You can use the exponential value .' o oor: = 9.9916;.
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(c)Derive the relationship between-the prices of European put and calr options
that_have the same strike price and time to maturity, assuming the underlvins
stock pays no dividends. using this rerationship, determine 6e price 

"i;'l:m-onth European call option when the price of a non-dividend-paying.t"Ji"
$31, the price of a 3-month European put option on the stock wiih ; #ike ;;;of$30 is $l'259 and the risk-free rate is r0% per annum. (you can u"" tt"
exponential ,"1o. 

"- 
0'02s = O.g7 S3).

Attempt any two parts:

(a)Explain how a bear spread can be crcated using European put options on a
stock- Also, present the payofftable and draw the corresplnding profit diagram
for this strategy. call options on a stock are available with strilie'pric* orTii,
$fZt ana $20, and expiration dates in 3 months. Their prices are $4, $2, and

$j, respectively. Explain how the options can be used to create a butterfly
spread. create a table showing how profit varies with stock price for the
butterfly spread.

(b)A stock price is currently $80. It is lcrown that at the end of 4 months it will
be either $75 or $85. The risk-free interest rate is 5% per annum with
continuous compounding. what is the value of a 4-month European put option
with a shike price 

^of__$80? 
Use no- arbirage arguments. (you can usi the

exponential value e0 0t57 - I .01 68).

(c)A stock price is currently $50. It is known that at rhe end of 6 months it will
be either $60 or $42. The risk-free rate of interest with continuous
compounding is l2Yo per annum. Calculate the value of a 6-month European
call option on the stock witi an exercise price of$4g. veris that no-arbiirage
arguments and risk-neutral valuation arguments give the same answers. (you
can use the exponential value eu 6 = | .061 8).

Attempt any two parts:

(a)Define the delta ofan option. Calculpte the delta for European call and put
option when the stock price is Rs 1225, the strike price is Rs 1250, the risk-f:ree
interest rate is 5% per annum, the stock price volatility is 20yo per annum and
the time to maturity is 20 weeks.
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(c)consider a variable 5 that follows the proces s ds = lt dt + o dz.F ot the first
ihi.. y.*., F = 2 ando - 3; for the next three years, P = 3 and o = 4' Ifthe
initiaivalue ofthe variable is I 0, what is the probability distribution ofthe value

ofthe variable at the end ofyear six?

6 Attempt any two parts:

(a)Suppose that a financial institution has following three positions in options

on a stock: (i) A long position in 1000 call options with strike price Rs 1250

and an expiration date in 4-months. The delta of each option is 0'542. (ii) A
short position in 2000 call options with strike price Rs 1300 and an expiration

date in 3-months. The delta of each option is 0.486. (iii) A short position in 500

put options with strike price Rs 1310 and an expiration date 2-months' The delta

of each option is -0.500. Calculate the delta of the portfolio of options- How
can you make portfolio delta neutral?

(b)Define the gamma of an option. For a non-dividend-paying stock, use the

put-catl parify relationship to derive the relationship between the gamma of
European call and the gamma ofEuropean put'

(c)What is the price of a European call option on a non-dividend-paying stock
when the stock price is Rs 42, the strike price is Rs 40, the risk-ftee interest rate

is l0olo per annum, the stock price volatility is 20olo per annum and the time to
maturity is 6 months?

( 1 000)

(b)A possible sequence ofthe stock prices during 8 consecutive trading days is

100, 102, 99, 100, 103, 101, 105, 107

Estimate the stock price volatility. what is the standard error of your estimate?


