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(, Explain the concept of equivalent stseams. Consider

, the following cash flow streams A = (-100, 30,

30, 30) and g = (-150,42,42,42) wtEr€ the p€riods

are in years and interest rate is 57o per annum.

Comment on the equivalence of the cash flow

streams.

(O Explain inverted yield curve. 5+2tA

Numerically explain how price sensitivity is related

to duration ?

( 15 ) 2S7t

(q) cAPM A {eik-fr Ec + frS aiwfi 6r frqkq

ifirrqq I leqwr $-{ FF' r5'€ q6 T[r, qs FIIFlir

€mq rffldi qrfr vfq-qqq tr€ +sr trqm tr

(s) cApM sl 3c+rr t..G Eq, d-sfi f{qt{"r st tfr

+t Eqkrm cfiiqfr + cfdq€ q1 Eqqtfr( c{

vq+ qkrrd dfuc t sqftrc tr

(2) wl

l. (a)

(

(D) ('

(r) Using the formula for Macaulay Duration show that,

the formula can be modified to a simpler form for

a par bond to :

( (D: l+ y
ny

l- I

(l + v)'

where y is yield per period, z is periods per year

and n is number of periods remaining. 3t/n4

(c) ' What is immunization ? What are thc procedures to

immunize any portfolio 2 314%
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(6) Derive the expression for the pricing form of CApM.

Explain how this formula resembles a fixed income security

Iike zero-coupon bond

G) Using th€ CAPM, derive an expression for how the

expected rate of retum of an individual asset relates to

its individual risk

(€{) cnr fo Eto t.r relo- zoz al srdqrF{d rfrsq

iTe[ s0% t61 qkw rsar t qqfo E,]d-r-*tor 6.r

et*' ox 6r qgqrfud yfrs"e ffir 25% rb1 srftsrfl

rqcr tr qR + <H rf+. $a: zonem vei+dE(

w{+dq fqr*, -' t) ii,

(, +Jdfm+ f{ayr s+ "ronr fr1frq + B +fisc

q1 tua tfr tr

(,, sR rd oiil{cun effis{ Tfi t A Es srd-q{€qr

ddtuq-ttdqqq1<wrt z
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(q) (, qTEErT yi{r6 (streams) qt irqqruun 6.r qoh

olFvq;.ftqfrlsn =ttfi'< 9-.nE $ns lstreams)

A = (-100, 30, 30, 30) otn n = 1-rso, 42,42,42)

ct t{sR 61H qd q-cfu q{ d { ffi1 q-q

q1 <r sz yfr ed tr +rE r-.116 q1 qrge

r{ twufr ft1fqqt

(r) effiflfrd sc-q tfi ci qrqr +ifuqr

(s) (, {B{tr*' w d qrem dfqs f+, +trd +1

{*s.{{Aeil, sr-{fu t +Q {qRrd t 7

1i4 f+,6 wefu + {r 6r Bcq}rr o,.{t EE fuEq

f*' W *i qtr qEr{s qts + fdq siTfir

Fc d cRqFdd t*'qr sr vqer t :

,='*'1,- I I
^yL (+9,)

qd y yfr ErqFr BqE, , yfr qd qqnnY ffir

, tq qqfrrqJ +1 {wr tr
(s) vfr{ffi wr t I ffi *Hftrq} + yRRlcrd 6,{i

+ fds utr-$ fmql 61 rFnqr Eir v+-cr t z
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2 (a) (, Explain the concept of yield to maturity.

(r) Suppose a compimy A issues a Rs. 100 face value,

five-year zero-coupon bond. The initial price is set

at Rs. 50.E3. What is the yield to maturity using (

semi-annual compounding ? 2Vz+5

(b) (, what is spot rat€ ? A three-year Rs. 1,000 par value

bond pays 9olo coupon rate. The spot rate for

year I is 604, the 2-year spot rate is l7Vo and the

year 3 spot rate is l3%. Determine the price of the

bond.

(rr) Numerically explain Annual Percentage Rate (APR)

of investment. How is it different from nominal

interest rate ? 4th+3

(c) You manage a pension fund that will provide retired

workers with lifetime annuities. You determine that the

(s) g+ fffd tsr frRI, + q]fuc-Tn cfrticfr ffil

g{T'g.fu sTrsR ttr'qi ffi t, er q-+ rt
q\{fEd e-d qJ ssq o.-rfi tr *Q ?

(€) cApM v+*tu * ftS, S*' vFdliFd + foq p el

ord wr t ? q<q ftqfr q1 qreql q1ftnq qs :

(, p=0

(,, 0<0.

5. (a) Suppose Intel's stock has an exPected r€tum of 26Yo u'td

a volatility of 50%, while Coca-Cola's has an expected

retum of 60Z and volatility of 25%. If these two stocks

were perfectly negatively correlated (i.c., their corelation

coefticient is -l),

(, Calculate the portfolio weights that remove all risk.

(r, If there are no arbitrage opportunities, what is the

risk-fiee rate of interest in this economy ? 5+2%

((

pay-outs ofthe fund are (approximately) level perpetuities
P.T.O.
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(c) In the CAPM equation, what is meanr by p for a

security ? Explain the extreme cases when :

(i) p=0

(r0 p<0. 2t/r+2v.+2y2

( sr) snq f{qR +..{ rt t f*, e[q-fi tqfiqd *rfi $r frRr

+n f{}vr 6in 7 src+ d-{ Efsl d z,oo,ooo r. rqi
6r frdq fuqt t r ttgFdTn i Tfi Er 50% (TdqH d

25 [. rfr +c{) , tflts d gil w zs"z ({dqn d 80 r.

Yfr t{t) dqr is dq{ \r*Rqe d 1+6q6 q, o. 6
tc{) r qR'ffii'R T6*.{ 30€. cfd fu{, 5vrts

Eres{ 60 l. yfriqrnqr*qr edfuqcdfiqFs,.r

: r. cFdtctElsrttd :

(r) +SM qrT Tqr {et flr t ?

(O +Jslfu+ vt Gir{r yfds-m orfti( Etrn ?

(ll, zrR snc otm qRqdr * qs *ct rsffi
qt ffi rd t d snr+ rq +Js1Fd+ qR

HIfi ?

(5) Ntt

of Rs. I million per year. The interest rate is l0olo per

annum. You plan to fully fund the oblig*ion using 5-year

maturity and 2o-year maturity coupon bonds.

(, How much muket value of each of the zerc-coupon

bonds will be necessary to fund the plan if you

desire an immunized position ?

(rr) What would be the face value of the two zero-

coupon bonds to fund the plan ? 4t/2+3

(e[) (, cftq-ffir +1 sqq +1 erqqrett 6.r fr+fi
q1&qr

(r, qrlr f+ qF- 'Srfl A, loo t. + dffi-d 13
cvt +s <d q< qn <Fe srt *..cdr tr
En$rfi +1q( d so.sr F. q{ ftF{d fuqr

stdr X, **i-qFlq' sm-qE ql BT+{ +,-G

Eq sc-q qt cFiwdr Eqr t ?

(
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(s) (, Se <t HI t ? w *r qd r,ooo r. sik-e

rlq Ef€ e% ql=t <t sJTff{ +,,ar tr qo

qd + f€s ffE (r oz, A qd + fdq srs

<t l2% iTiII d-r sq + f€q Efc <r r:x tt
sf€ fr1 q1rc frqifta *ifrqt

t,o {qre-+ sq t itifl di qf++, eid{rd <<

(epn) q1 qreqr q1frqr q5 q{ql qIsI E{

i*Sfirat ?

(q) orc w, it{r q1s ft]f+aikd olA t + Mr{n
arffi 61 sqof silea qrffi r+l qtfir em

frqift( q,{a t f*, *1s 6r trkTn 1' 1'fqfuq1

yfr qd * fitrr wr (6rrrfl) q{ }1 qre q1

<c lo% vfr qd tr srs 5 ed qftTffifl nql 20

q{ qftTtrdr + qrr fr€ +,1 sq+.r o''{il Es

:r6iq l-r q1 Wi sq t U'l-ilr oli 61 qtfir

qflA tr
(, qrgn {s * qvn +s{ Enr q}s + frs

l-+s ffi ttq-q{r tr€ s1 sllErr.Frtll

Arfr qf( orFr gfi yffiq( ftqfd q€t t ?

(,, +qfl + +lc + teq i vfq-qqt eF€ sr

oif+-( r[e frir{r E}rr ?

( lr ) 2671

(a) You are considering how to invest part of your retircmenl

savings. You have decided to put Rs. 2,00,000 into three

stocks : 50% of the money in GoldFinger (currently

Rs. 25Ahar€), 25o/o of trc money in Moosehead (curr€ntly

Rs. 80/share), and the remainder in Ventue Associates

(currently Rs. 2/share). If GoldFinger stock go€s up to

Rs. 3O/share, Moosehead stock drops to Rs. 60/share' and

Ventue Associates stock rises to Rs. 3/share,

(r) What is the new value of the portfolio ?

(r, What retum did the Portfolio eam ?

(ii, If you don't buy or sell shares after the price

change, what are your new portfolio weights ?

2,/z+2t/z+2Ya

(r) The inclusion ola finite line segrnent joining the risk-free

asset and the old 'bullet shaped region' creates a new

feasible region. ExPlain how ? 7Y'

P.T.O.
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(q) (,

3rdqflqr

derc{qr

crtl fs !tr'n+vro n ersaiaittm el'o e
aqt a d €qFI 6-rI t ro,oo,ooo t. frivr q-ror

tr do A iten B qr vfrq-€ * slfusil

tc-fiq fr'q sc d ffir .rqr t :

3. (a) (i) Show how propeny of 'non-satiatioh' leads to

emcient frontier being the upper portion of the

minimum variance set.

(rD Describe the rwo proprerties of feasible region. 5+2%

(6) (, Consider three 30-year bonds with annual coupon

payments. One bond has a l0% coupon rate, one

hu a 5o/o coupon rate, ind one has a 370 coupon

rate. If the yield to matuity of each bond is 59o,

\vhat is the price of each bond per Rs.l00 face

value ? Which bond trades at a premium, which

trades at a discount, and which trades at par ?

(ir) "There is a considerable debate on the most

appropriate criteria between IRR and NPV for

4t/2+3

B ?f,,I i
cfr5,d

3II{IFITI 350/o

Stud 25o/o

firtrn€+' l5o/o

ct&hfirA c{ irdqrt{d yfrq-o eqr +Jdfd+
qqrq fu{ffi s1 rruHr mltqql

(,, frq qrqffir + qq sftF xilr y q{ t€R
q1H :

E(ry) = 5o/o E(ry) = l5l,

o*= l0o/o oy = 25o/o

qf< tSffi rfdrdi x I +o,a lrlsr (qr

yfttft v fr oo"t" fqlv nl qqke q'mr t,
dql x 3lR Y ylilro * *q qrridq +.zs

t fr t$m q.r q5qrfrd vf<q-d aqr qfuc

Hrt ?

((
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vfdtE.fr

0.5

03

02

2s%

5%

-svo

investment €valuation. " Comment.
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(E) '2671 (e ) %7r

rqElISq l.F rfis IR-cRflq t5I IIqIiT, EfleT

+ciil + qrfi y{Rq q6 t sct llrq ti
qir eftftftr€ q,,rfr t ?

{qrq tr (Feasible) o1 il ffiqersii ql

f{+qr *1Fqqr

qfiio' qcl grrdn + qrq *r ao-q{q ffi
c{ f{qr +1&ir c6d eF€ +1 qH <t lo%,

qet +1 sz rqr +d q1 rx tr qR r+*,

cf€ q1 qfirtrdr q1 sqq sx t fr roo t.

3if{a as + y+{ fr€ 61 6tErd 6FqI

t ? dc-sr tr< *fuqq vt, +r-qr qr q{

iIcII IF'H-TII (C{g Y{ trI-(;I tFliiT E /

"fafu1 qsim * ftq rnn rqrpv * *q
sftqFr+ sldd q-dr& w ffiq frqrq tt"
ftrqufr qtFeir

(c) (D

Strte of

theE€:onomy

Optimistic

Moderate

Pessimistic

(,0

Suppose an investor invests Rs. 10,00,000 equally

in two unconelated stocks A and B. The probability

distribution of retums on stocks A and B is given

as follows :

R€tlrn on B

(q) 0)

(,,

(q) (,

(,,

350/o

25%

t5%

Calculate the expected retum on the portfolio and

portfolio standard deviation. 2+3

Consider securities X and Y with the following

estimates :

E(ry) = 5o/o E(ry): l5o/o

oy : l0o/o ay = 25o/o

If the portfolio comprises of 407o investment in

security X and 607o investment in security Y, and

the correlation between the retums on X and Y is

-{.25, what is the portfolio's expected return and

risk ? l+lY2

((

Probability' Return on A

05

0.3

02

25o/o

9/o

-5o/o

P.T.O.
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