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4. (a) Consider a strate$7 created by buying a call oplion wilh sEike pric! K=S210, buying a second

call option with a strike price $210 and sellilg two call oPtions wi$ a slrike pri(r $220.

Construcl the cofiesponding payoll table.

(b) A company's curent stock price is $ t 10. It is expcct d to increase or dacre.as€ by 20% after

one period. The risk- free rate ofinter€st for one pcriod is l0%. FiDd the value ofthc cali

oflion at t = O, giv€n thal thc Europsn c-3ll on fie stock has a strik€ pticr of$100. 
@.6:)

Scction 4
5. (arLet W bc a sundard Wk'ner proc.ess. Show $at fi€ prorcss defined as Xr = twtt. lor t> 0

is also standard Wiot€r p.ocess.

G) Ld t/r be a slardard Wiener process. Compute E(l[.' ).

(6,6:)

6. (a) Obtain dr Grcck 'thcta' ofa EuroPean Put option.

(b) Sble and prove lto's leruna in 8eoeml foIm

7. (a) trt us consider a European put option with €xercisc prie ,( =l02 EURO at I= 2. The::;*t
pric€ of a certain slock is t00 EURO ar , = O Duling e.ch of tb€ following two Periods'

pri". *ilt 
"ittt"t 

,i* by l/10 or fall byl/l l. For 0!e 6rd Pciod tlr€ noct( pic€ is exPected lo

increse or dccrease by I 0%. For rhe second pedod, dlc sbck price is exp€cted to incres€ or

decrease by 57o. Assuming th€ risk - fi€e ralc of intercst to be 5% in each pcriod' obtain the

pric! of th€ pul option al , = 0.

(b) t et lhe c\rrcnt price of an oil stock b€ $50. The risk- ftee ratc is 37o per month and volatilily

arsocialed with the stock Pric€ move4enl is I O% pcr monttf find the Price ofa 4_ monlh put

option if th€ exercise price is Sl0O. Use put call parity to detcrmine the Pric€ ofa call on this

stock.

For a two-period binomial model, you arE giveo:

(i) Each pcriod is orrc Yer.

(ii) Tht cune pric. for a ooo{ividend-paying stock is 20.

(iii) r = 1 .2840, where r is one plus the rate of capital gain on the stock per period if the

stock price goes up.

(iv) / = 0.8607, where / is one plus the rate ofcaPital loss on th€ stock p€r pe.iod ifthe

stock Price goes do!\,n.

(v) The continuously compounded risk'ft€e iolercst rat€ is 5oZ.

Calculate the price ofan American call option on fie stock with a srike price of22'
(6,5:)
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Soction A

Afiempr 
'Ily 

five Fr6. All pars cary lqusl mnki (5x5=25 mr*s)

I . (a) A proj€ct r€quir€s a! iritial invcsbtrcnt of 1750,000 ad is expec'ted to g€oerat! the followiry

netcash inllows:
Ycarl:1100,000

Year2:1150,000

Yeer3: {200,000

Ycar4: f250,000

Y€ar 5: 4250,000

Calqrlele th€ ncl prrs€nt value of ttrc project if mioimum desi.ed rale of retuln is 1070.

" P.T.O.
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(b) Calculale the intcmal ratc ofrctum for rhe given cash flow strerfts ofthe two investnents:

- . +2,0,5) and(- I ,2)- AIso discuas which is ,-more desi.ablc investne!&

(c) CoDsider a stralegy whcrc an investor buys one stock, one Euopean pul with an exercise
price r( a.nd sells onc Euopean call with an exercise pdce K Calculate the con€sponding
payoff and €xplah lhc risk ofthis strate$'.

(d) Let l11b€ast Ddard Wiener pro.css. Define& = lyr3 - 3tW.. Show that & is a nl,niogale
wilh respcd to f., fic filtration associatcd with Wr

(e) Suppose that two assels irl thc ponfolio have expectcd rate of rctuIn arc i1 and i2. fie
rcspcctiyc varianccs and covariancc arc dl, d2 and o12. Construcr a po[folio consisring ofthc
two stocks so thar it has the minimurn uriahce in th€ class ofall portfolios consisting of
these two assels. what is dle mean rate of r€fum of dis portfolio?

(f) Consider a for\}!!d conlract on a non{ividend paying share for Etich lhe stock pric!
process is an lto-process. If t' is the risk-fre€ .ate of intercst, theo fird the SDE for th€
contract Fmaturing at timc r.

G) Crnsider a states/ involving a Europ€an long .all option with a ccrtain stikc price (rand a
Euopesn shorr call option oo lhe sarne stock with a rclativcly higher stikc price I(2. Borh rhc
call oprions ha!€ the same rnatuity dare. Draw the corcsponding payorftable.

(h) An investor sold 2000 calls ald I 500 puts with lhc same cxercisc pricc and same maturity on
the sarne underlying stock. Delt for the call is 0.42 and delta for put is {.38. How many
stocks should the investor sell or buy in ordcr to have a delta neutml position.

(i) $1000 is kept in a savings account at J% compounded continuously for 3 years. It is thon
rvithdrau,n and placed in another bank account at a rate of4% compounded continuously for
5 years. lvbat will k the balance in thc second account aftcr 5 years?

0) Consider two 3-year bonds, Bood A has a I f/o coupon and sells for 198 and Bond B has an

8% coupon and selis for t93.20. Both rhe bonds have same face value, Dornalized to 100.

Obtain the 3-year spol rate of a constucted z4ro-coupon portfolio.

Section-B

2. (a) Consider a long forward contract to buy a stock which has a price ofs, at time t f,el.( b€ the

delivery pdce and I bc the maturity date. Fuaher lel y(Sr,?) denote the value of the long

forward contracl at time t. The time to matudly is . =I-1. Assume dlat the interest rate is

corslant during $e time to manuiqv. The sock does not pay any dividend atrd does not involve

ary costs during the time to matudty. Obtain the value of tle forq"rd contract and the forwad
pric€ for &e contract.

Asset

fturr 
C/") Standard deviarioh (%)

2

I]
P

25

Find tIe Eoponions a alld ( I -a) of 'A' and ,B' rcspectively that defines a portfolio consisting

ofthem such that il has minimum riance.

Find thc €xpcctcd rcnlrh and the sta4dard dcviation of &is ponfolio.

G) fa [&: t >0) denoE a geometic random walk. provc drat the process {yt = log(Xr); s >
0) is a binomial process-

,'+:3

.,2 l3t8

(b) The cash floweofa 3-year project arc:

. an initialoutlay of!35,000 -i

. an income of{ 12,000pa during thc {irst year (assumed to be payable co.ltinuously)

. an income of[15,000p.a each during the next tlro year (assuned to be payable
continuously)

. regular qxpcnditue of t2;fi p.a d\\;ngitc lirst 2 ycars (assumcd to bc payable
oonlinuously)

. a decosunissioning cxpense oft30,000 at thc cnd of&e 3lh ycrr_

Calculate thc IRR of thi, p-j*. 
.. . (6,6; )

3. (a) For two Eulopear puts with the same maturity datc fard delivery prices (r S (2 il htlds
attimet<I:

0 < P(,r(sr,r) - p(,,r(J.,r) 3 (K2- K)e-n

with r = f - t, denoting time to nlanlliry aod r thc irierent ratc. Furtlrcr if oprioo priccs arr
diffden(iable l' a furcrion of delivery pricc, the[ iD thc limiting casc (2 r /(r tu follows

0sff<"--<r.
o!.

The correladon (o) bctvcen two asscls'A'and .B'is 0.15. Thc exp€cted rctums and
stardard deviations of retums are given ilr (he following hbtc:

f'


