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

2.     There are TWO sections in this paper.

3.     All sections are compulsory.

4.     Use ofnon-programmable scientific calculator is allowed.

Section I (Attempt Any FIVE parts)

1.  (a)  What is the difference between IRR criteria and NPV. Calculate IRR and NPV

for the following cash flow stream assuming interest rate is 5%.

Co C1 C2

-100 80 80

(b)   What is the effective armual interest in the following situations:

(i)     A savings account with 4% annual interest compounded annually.

(ii)    A savings account with 4% annual interest compounded monthly.
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(c)   €12000  is  placed  in  an  account  at  4%  compounded  daily  for  2  years.  It  is

then withdrawn at the end of 2 years and placed in another bank at the rate of 5%

compounded daily at 4 years. What is the balance in the second account after 4

ye;arsR,R

(d)  Consider a long forward contract to buy a stock which has a price of st at time I.
Let K be the delivery price and I be the maturity date. Further V(St, 7) denotes

the value of the long forward contract at time f and T is the time to maturity.

Assume that `r' is the interest rates during the time to maturity and is constant. If

the stock pays a continuous dividend yield at rate d and involves carrying costs

b, then show that

V(St,I)-_Ste(b-r)I_Ke-rT.

(e)   An investor combines a long call and a long put with same delivery price K with

Co and Po as call and put option price respectively. Plot the corresponding payoff

and profit functions.

®   Let {Wc; t 2 0} be a Wiener process. Is Xt = exp (Jwt -¥ t)  a martingale

with respect to the natural filtration, where a. is a positive constant?

(g)  A bank sold 3000 Calls and 2500 Puts with the same maturity and exercise price

on the same underlying stock.  A Call is 0.42  and A Put is -0.38. How many

stocks should the company sell or buy in order to have a delta neutral position?

(5 x 3)

Section 11 (Attempt Any FIVE questions)

2.  (a)   Suppose that a person deposits money in a bank that pays interest at a nominal

rateof10%peryear.Howlongwillittakeforhismoneyto(i)double(ii)triple;

and (iii) quadruple, if the interest is compounded continuously?
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(b)  Calculate the present value of each of cashflow using a discount rate of 7% and

identify the most preferred cashflow stream :

(i)     Cashflow A: receive $60 today and then receive $60 in four years.

(ii)    Cashflow B: receive $12 every year forever stating today.

(iii)   Cashflow C: pay $550 every year for five years.

(iv)   Cashflow D: receive $9 every other year with first payment being next

year.

(7, 8)
3.  (a)   An individual who plans to retire in 20 years has decided to put an amount A in

the bank at the begiming of each of the next 240 months, after which sthe will

withdraw  $1,000  at  the  begirming  of  each  of  the  following  360  months.

Assuminganominalyearlyinterestrateof6%compoundedmonthly,howlarge

does 4 need to be?

(b)  Define  a  geometric  random  walk  {Xc;  £ 2 0}.  Show  that  for  a  recombining

process for large £, Zogxf is approximately lognormally distributed.

(7, 8)
4.  (a)  For two European puts with the same maturity date I and delivery prices Ki S

K2, show that at time f  < I:

°<-PK2,I(St.I)-PK..I(St,I)<_(K2-Ki)e-r.

where T denotes the time to maturity and r is the interest rate.

(b)  Consider the option combination where a trader buys a put and a call with a

different strike prices and same expiration date. The put strike price Jfi is less

than the call strike price K2. Draw the corresponding payoff table and the payoff

graph.

(7, 8)
5.  (a)   Define the following: (i) Filtration, (ii) Martingale and (iii) The Wiener process.

Further, for the standard Wiener process {Wt; £  2  0}, Calculate Cony(2Wt , Ws -

4Wf) and Coy(2Ws ,3Ws - 4Wc) for 0  S  s  S  £.
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(b)  Find the dynamics of yc = cos (Wt) for a Brownian motion Wc.
(7, 8)

6.  (a)   Consider the process dst = pr dt + a czwt. Find the dynamics of the process

yt = g(S„ £), where g(Sc, C) = 2 + £ +  exp(St).

(b)Whatismeantbythegammaofanoptionposition?Foraputbasedonastock
whose price process is an Its-process, show in usual notations that

rp = O + rs4 + ±a2S2r.

(7, 8)

7.  (a)  Mrs. Ying Chen already has a portfolio with A = -300 and I = 250. She wants

tomakeherportfolioAandrneutral.Inthemarket,shecanbuy/sellstocksand

calloptionstoachievethis.ShecalculatedtheAandrofthecalloptionas0.55

and1.25respectively.WhatshouldMrs.Chendoinordertorealizehergoal?

(b)  Let the current price of a stock is 50. If the risk-free rate is  10% and volatility

associated with the stock price movement is 20%, find the price of a call in 3

monthsiftheexercisepriceis53.Useputcallparitytodeteminethepriceofa

put on this stock.
Table of a(z) or CDF of N[0,1] values

Z -0.50 .0.40 .0.38 -0.30 -0.28 -0.20 -0.10 0.10

a(z) 0.3085 0.3445 0.3519 0.3820 0.3897 0.4207 0.4601 0.5398

(7, 8)


