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Sedio.n A 

1. (a) What is duration and how is it" calCulated ? 

(b) What are the important properties of duration ? 

5 

5 
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(c) Find the duration D and the modified duration Dm of a perpetual annuity that pays an 

amount A at the beginning of each year, with the first such payment being I year from 

now. A~ume a constant interest rate r compounded yearly. 5 

2. (a) The spot rate curve usually slope,s gradually upwards as maturity increases: Give reasons 

for this typical shape. 4 

(b) Two stocks are available. The corresponding expected rate of return are 11 and fi, 

the corresponding vari~ces and covariances. are by a~ , a~ and a 12 . What is invested 

in each of the two stocks ~o minimise the totalv variance of the rate of return of the 

resulting portfolio ? What is the mean rate of return of this portfolio ? 5 

(c) (Two correlated assets) the correlation p between asset A and B is .I and other data . . ' 

are given in the table ahead : 



Two correlated cases 

Asset 

A 

B 

( 3 ) 

r 

10.0% 

18.0% 

7063 

cr 

15% 

30% 

(i) Find the proportions of a and (1 -a) of B that define a portfolio of A and B 

having rninimtun standard deviation. 

(il) What is the value of this rninimtun standard deviation ? 

(iii) What is the expected return of this portfolio ? 2+2+2 

(a) ~-~ qf{qqqql ~%, ~ ~ ~ 1R m=t-m=t ~ cnl 3W: ~~I~ 

fc!f.<psz 3m (~) ~ CfiRUT ~ 1 

(b) cJ ~ ~ %I ~ ~a_m ffi~ cnl ~ Sfi'frn: Yj 3-itt Y2 %, ~ >RRUT 3fu: 

W->RRUT Sfi'frn: cr~, cr~ 3fu: cr12 %1 ~ ci"lich'lf<1'4l ~ ~ m q;) ~ CfiB 

~~~c)~ -q ~ tmT fcf><:n \3fRT ~ ? ~ 41ich'lf<14) -q ffi~ cn1 

3lR:rn ~ cp::rr ~ ? 

(c) ~ ~ +iPOIR141 A 3:fR: B ~ ~ ~ p .1 ~ ~ 3Fi ~ 3Hlf<1f<9a dlf<"'Cfll 

il~llt~: 

P.T.O. 
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G1 flt>fi~f'l:ffl ~ ~ m % : 

r 

A 10.0% 

B 18.0% 

7063 

0" 

15% 

30% 

(i) B ~ a 3fu: (I - a) ~ ~ ~ ~ \ll) A 3fu: B cflich'!f~tf\ ~ ~ 

l1RCfi fq :q e11 q;1 w~ ~ m 1 

(ii) ~ ~ l1T1"Cfi fq'q<:1'1 Cf)f ~ CfC:IT % ? 

(iii) ~ 4lllhlf~41 Cf;T ~~ SlfdCfl<:1 CfC:IT % ? 

3. (a) Indicate on a diagram the feasible set of at least 3 assets not perfectly correlated and 

with different means. 7'/z 

(b) Use the Markowitz Model to fmd the solution when there is a risk free and risky assets 

which are available. 7'/z 

(a) ~ ~ ~ cft;r 4RfiA1f114i ~ ~ ~: ~ "%1 3lR ~ liT~ f~ m, ~ 

W; q;) "q:cn' {@lf-951 if ~I 

(b) ~ ~ \lliP§lsot ~ am: ~f(§lti 'l1tT 4RfiU!Ht4i ~ -m -m sot1Cfl1fq<:_fl ~ ~ 

m ~ "fll1Tm1 r1 Cfll r~ill 
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Section B 

4. (a) Explain what is meant by perfect hedge ? Does a perfect hedge always lead to a better 

outcome than an imperfect hedge ? Explain your answer. 4 

(b) It is March 1, a US company expects to receive a 50 million Japanese yen at the 

end of July. Yen futures contracts on the Chicago mercantile exchange have delivery 

months of March, June, September and December. One contract is for the delivery 

of 12.5 million yen. The company therefore shorts four (4) September yen future 

contracts on March 1. When the yen are received at the end of July, the company 

closes out its position. We suppose that the future price on March 1 in cents per 

yen is 0.7800 and that the spot and future prices when the contract is closed out 

are 0.7200 and 0.725. Now calculate the total amount received by the company 

for 50 million yen. 6 

(c) Explain carefully the meaning of term cost of carry. What .is the relationship between 

future price, spot price, convenience yield and cost of carry ? 5 

P.T.O. 
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(a) ~ ~ -B q<n ~ ~ ? fllOJ~I~lJ: 1 q<n 1!.Cfl ~ ~-~ ~ -~ -B ~ qf{uuq 

~ ~ ? 3#f ~ Cfil Olll&ll ~I 

(b) m 1 ~ ~ ~ 1!.Cfl 3i~il:Cfl'i ~ ~ ~ ~ if 50 fqf~ll'i ~ ~ 

11R Cfi1 ~ Cflcit ~ 1 f.iiCflllTI qcfi~l~<-1 ~CR"J+.i\Jl if ~ ~ ~ if f~ctlcHl 

~ ~ "tiTCf, ~. ~ ~ ~ %1 1!.Cfl 31F.!tl 12.5 fqf~ll.., ~ Cfil %1 

~flf<1 ~ ~ Cf)1l:f;ft 1 li"R en) ffldl"q{ ~ ~ ~ -:qn: ~ ~ ~ en) 

~ ~I "\J1GT ~ ~ ~ if ~ ~ flwffi % eft Cf)1l:f;ft :w:rft ~ ~ Cfl{ 

~ %I ~ l1R ~ % fen 1 liRf cnT mciT Cffr+:ffi >rfu ~ 0. 7800 ~ %, ~ 

~ m "tR ~ o.noo 3fu: 'qJCft ~ o.n5 %1 5o fqf(.1ll'i ~ ~ ~ ~ 

IDU ]l1:(f ~ "Ufu Cfi1 1fOT1T ~ I 

(c) Cost of carry qft 31Cl'1:TRUIT qft "f!TCf't'll'il![cfCfl Olll&ll ~I 'mCfT ~' ~- Cffr+:ffi, 

~~ ~ ~ cost of carry ~ Gft:q ~~ q<n % ? 

5. (a) Explain the factors that affect stock option prices ? 6 

(b) Consider the situation of an ~vestor who buys a European call option with a strike price 

of $100 to purchase 1 00 shares of a certain stock, current stock price is $98, option 

price of one share is $5. Under what circumstances will the option be exercised ? Draw 

a diagram showing the variation of the investors profit with the stock price at the maturity 

of the option. 6 
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(c) Consider a European call option on a non-dividend paying stock when the stock 

price is $51, the strike price is $50, the time of maturity is 6 months and the risk 

free rate of interest is 12% per annum. In this case S0 = 51; K = 50; T 1 = 0.5 

and r = 0.12. What is the lower bound of this call option ?, 3 

(b) ~ f1~~ICfi cnl ~ cnl ~ ll & \llT 100 it<:R ~§H,l~~ ~ ~ 100 ~ 

m ~ qrffi 'l{?lRFH lWT fqCflt"G @{h~dl % ~ ~ it<:R ~ 98 

~ t 3lR m it<:R fqCf)("q ~ 5 ~ %, ~ ~ ll fqtfl("q ~ 

~I 

(c) ~ tR -('IT~ it<:R ll ~ 1{lfq~'1 +WI fqCf)("q cn1 ~ ll & ~ W:R Cfft ~ 

51 6Tffi:, ~ ~ 50 ~. 4R4¥1dl Cfft 3TCff<eT 6 ~ t 3fu: ~fultq lJCRf ~ 

cnl ~ ~ 12 ~f<:Wid %1 ~ ~cq ll S0 = 51; K = 50; T1 = 0.5 alR r = 0.12 

%1 ~ ~ fqCf)("q Ci)l ~ ~ cpn t ? 
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6. (a) What is duration based hedge ratio ? 5 

(b) Explain put call parity with an example. 5 

(c) Explain what 1s meant by basis risk when future contracts are used for 

hedging. 5 

(a) 31cff'tl 3lr'tllfuf ~ 3Wffi cp:rr % ? 

(c) \ifGf 'qJCfi ~ ~ ~ ~ m ~ ~ t "ffi 3lf'tlR \i?if{§Jq ~ ~ cp:rr 

~ % ? ~1@41 Cfllf~Q\1 

Section C 

7. (a) Which types of companies would you expect to distribute a relatively high or low 

proportion of current earnings and which would you expect to have a relatively high or 

low price earnings ratio ? 5 
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(b) What is the payout controversy, with the help of an example highlight the view of 

M. M. Miller and F. Modigliani in this context. How crucial is the assumption that the 

new shares are sold at a fair price ? 10 

(a) a:rrq ~ WfiR cn1 ct>Aif141 1:R ~an ~ \lf) ~ awl CfiT ~8JT¥f 3lf~ <:rr 

"Cf>1l ~ fCl Y\1 d ~ 3fu: cp:n a:rrq ~8JT¥f 31f~ <:IT "Cf>1l ~ awl 3W"ffi cnl 

~an~ ? 

(b) 'lfRfR ~ cp:n ~ ? ~ *~ -q v::r. -q;q. 1i=lffi 3fu: 'Q;f;. ti\s1rR1r'il ctt W1 ~ 

dGI~(UI cnl ti~l~dl 'B" tili~l~~ I~~ fcf; ~ ~ ~ ~ ~ 1:R ~ ~ 

fcf;wrr ¥0( ~(61 ~f ~ ? 

8. (a) Executive cheese has issued debt with a market value of Rs. 100 million and has 

outstanding 15 million shares with a market price !Jf Rs. 1 0 a share. It now announces 

that it intends to issue a further Rs. 60 million of debt and to use the proceeds to buy 

back equity Debt-holders. Seeing the extra risk, mark the value of the existing debt down 

to Rs. 70 million. 

P.T.O. 
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(i) How is the market price of the stock affected by the announcement ? 

(ii) How many shares can the company buy back with the Rs. 60 million of new debts 

that it issues ? 

(iii) What is the market value of the ftnn (equity plus debt) after the change in capital 

structure ? 

(iv) What is the debt ratio after the change in structure ? 

(v) Who (if any om?) gains or losses ? 5x2=10 

• 
(b) ,Define law of conservation of value. 5 

(a) q:CflilCt~j;fcq ~ 100 fiifC1""11 m ~ ~ ~ ~ \lfTU q:mft t 3fu: ~ 1R 

10m >rft:r ~ ~ ~ ~ 15 r~fC'Jq1 ~ t1 ~ ~ 3Wt 6o F14FC1<!11 

m ~ ~ \lfTU ~ ctr ~ q:mft t am: ~ w.wr ~~ ~ ft;rl{ 

~ @ U~~ -q ~ I ~ ~'tfcii \11lft9l4 cffi ~ ~ dfCh 1ctl1 ~ cffi 

10 r~F<.1<!11 m ~ ffi ~ ~ ~ 1 

(i) ~ ~ ~ ~ ctr ~ qfp:rn ~ ~ >r'1lTfcm wrr ? 
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(ii) 6o fqf(1lf1 m ~ ~ ~ \1fTU ~ "tR 'CfillFft ~ w:m CfiT Cl'l'lm ~ 

~t? 

(iii) ~ ~ -q qRCia1 ~ ~ GfTG ~ ctt ~ ~ ~ mm ? 

(iv) ~ -q qRCid1 ~ GfTG ~ a:wro ~ ~ ? 

(v) ~ m~ "liT mR mm ? 

(b) ~ ~ maror ~ ~ CfiT w~ ct~lF~Q\ 1 

11 800 
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