Question Paper
Portfolio Management and M utual Fundsiil (251) : April 2005

Section A : Basic Concepts (30 Marks)

» Thissection consists of questionswith serial number 1 - 30.
» Answer al questions.

» Each question carries one mark.

«  Maximum time for answering Section A is 30 Minutes.

If investment A is better than investment B and investment B isin turn better than investment C, the investor  <ATSWer>
should prefer A to both B and C. Which of the following axioms of investor’s behavior better suits the
above statement?
(& Comparability (b) Transitivity (c) Independence
(d) Certainty Equivaent (e) Plausibility.
Consider the following information about the portfolio of afund manager: S Answer >
Exigting:
Market value Rs.200 crore
Beta of portfolio 12
Futures contract available on NIFTY:

Market value 1900

Multiple 200
To achieve atarget betaas 0.8 of the portfolio, the fund manager should
(@ Sdl 2,105 futures (b) Sell 3,822 futures
(c) Buy 3,077 futures (d) Buy 2,105 futures
(e) Buy 3,822 futures.
Inreality, the SML is aband instead of athin line because of S Answer >
I.  The effect of taxes.
Il.  Theinefficiency of stock markets.
IIl.  The existence of transaction costs.
(& Only (I) above (b) Only (lll) above
(c) Both (I) and (1l) above (d) Both (I1) and (111) above
(e All (1), (1) and (111) above.
Assumethat the assets below are correctly priced according to the SML: S Answer >

E(r) = 12% B, =05
E(r,) = 24% B, =15
The expected return on an asset with abetaof 2 isequal to
@ 24% (b) 28% (c) 30% (d) 32% (e) 40%.
A high ratio of net selectivity to total selectivity for aportfolio indicates < Answer >
(8 High risk appetite of investor
(b) Poorly diversified portfolio
() Superior stock selection skills
(d) Low betaof the portfolio
(e) Highrisk averse nature of investor.
< Answer >

Which of the following statementsis true regarding formula plansin portfolio revision?

(8 Indollar-cost-averaging, the investor must fix predetermined action points called revaluation
points

(b) Variableratio plan implies selling of stocks and buying of bonds as stock pricesrise and the
buying of stocks and selling of bonds as stock prices fall

(c) Doallar-cost-averaging workswell over short periods such as one to two years

(d) Variableratio plan requiresless accurate forecasting than other plans and henceis less
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10.

11.

12.

13.

14.

complicated
(e) The constant dollar value plan does not require forecast of the level to which stock prices may fall.

The change from a straight to akinked capital market line isthe result of

(8 Increasing return- to- variability ratio

(b) Borrowing rate exceeding the lending rate

(c) Decreasing investor’s risk tolerance

(d) Increasing proportion of fundsinvested in risk-free asset
(e) Decreasing risk averse nature of the investor.

The current price of a stock is Rs.80 and it is expected that stock price after one year will be either
Rs.96 or Rs.72. The risk free rate is 6%. The probability of price fal using single period Binomid
model is given by

(8 0.33 (b) 0.40 (©) 0.47 (d) 0.67 (e) 0.75.

The best measure of a portfolio manager’s performance, when there are frequent inflows and outflows
of fundsin the portfolio is

(& Timeweighted rate of return

(b) Linkedinterna rate of return

(c) Money weighted rate of return

(d) Redlised compound yield

(e) Current yield on the bond portfolio.

In a market, the universe of available risky securities consists of a large number of stocks, identically
distributed with expected return of 15%, standard deviation of 60% and a common correlation
coefficient of 0.5. The expected return and standard deviation of an equally weighted risky portfolio of
25 stocks respectively are

(@ 11%, 13.27% (b) 129%, 22.45%
(©) 15%, 23.27% (d) 12%, 33.37% (€) 15%, 43.27%.

You are working as a portfolio manager of an asset management company that is considering to
construct a portfolio with following cash flows:

Vears Cash Flow
(In millions of rupees)

0 - 40

1-10 15

The portfolio’'s beta is 1.8. Assuming that the return on treasury bills is 6% and expected return on
market portfolio is 16%, what is the highest possible beta estimate for the portfolio before its net
present value of cash flows becomes negative?

@ 1.62 (b) 1.88 (c) 2.28 (d) 2.98 (e) 3.04.
Which of the following bonds has the longest duration?

(& A bond with acoupon payment @ 7% per annum and 10 year term to maturity
(b) A bond with acoupon payment @ 8% per annum and 10 year term to maturity
(©) A bond with acoupon payment @ 7% per annum and 11 year term to maturity
(d) A bond with acoupon payment @ 6% per annum and 12 year term to maturity
(e) A bond with acoupon payment @ 5% per annum and 12 year term to maturity.

If markets are efficient, the corrd ation coefficient between stock returns for two

non-overlapping time periods is
@ +1 (b) O (c -1 (d) +0.5 (e) -0.5.

Convexity is a better measure of bond volatility because

(& The percentage price change approximates a linear function of percentage change in YTM of the
bond

(b) The percentage price change approximates a non-linear function of percentage changein YTM of
the bond

(o) It workswell in explaining changesin price for small shiftsin theyield curve

(d) It assumes percentage price change is proportional to the percentage change in one plus the
interest rate

< Answer >

< Answer >

< Answer >

< Answer >

< Answer >

< Answer >

< Answer >

< Answer >
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(e) All bonds react to interest rate changes by the same degree across the board.

Consider the following i nformation:

Return Beta (Sensitivity of security X’sreturn)

H 2
(%) RISK(0)" —With sensex With Telecom index
X (A telecom major) 18 576 1.23 1.45
Sensex 15 324
Tdecom Index 22 490

What is the approximate unsystematic risk of security X?
(@ 49%> (b) 86%> (c) 454%* (d) 490%° (e) 527%>
The critical variablein the determination of the success of the active portfoliois

(& Jensen’'sAlpha/ Non-Systematic Risk
(b) Jensen’sAlpha/ Systematic Risk

(¢) Gamma/ Non-Systematic Risk

(d) Gamma/ Systematic Risk

(e) Indexing tactics.

The portfolio rebalancing should ensure that

(& The systematic risk remains constant
(b) The unsystematic risk remains at unity
(c) The systematic risk remains at unity
(d) The systematic risk remains at zero

(e) Thetotd risk does not exceed unity.

The rate of return on Treasury hills is 6% and the market rate of return is 12%. In addition, Santha
Pharmaceuticd's, which has an equity beta of 2, surprisingly just won a lawsuit tha awards it Rs.3
million this year. If the market had expected Santha Pharmaceuticas to win Rs.5 million and the
origina value of it’s equity is Rs.100 million, what could be the expected rate of return of it’s stock this
year?

@ 12% (b) 15% (©) 16% (d) 18% (€ 21%.

You know that firm ABC is very inefficiently managed. On a scale of 1(worst) to 10 (best), you would
give it a score of 3. The market’s consensus is that the management score is only 2. Your decision
should be

(& Tosdl the stack, as every onein the market believes the firm to be worse than you believe
(b) To buy the stock, asinyour view, the firm is undervalued by the market

(c) Tohold the stock, till the conflict of ranking is resolved

(d) Tosdl the stock, asthefirmis not asbad asthe market believesit to be

(e) Tohold the stock, as you strongly believe that the firmis not the worst.

The writer of astraddl e anticipates

(& Major fluctuationsin the price of the underlying asset, however, he is not able to predict the
direction of the fluctuations

(b) Minor fluctuations in the price of the asset and he is able to predict the direction of the fluctuations

(©0 Nomajor fluctuations in the price of the underlying asset and he is not able to predict the direction
of the fluctuations

(d) Mgajor fluctuationsin the price of the asset and that thereis greater scope for some upward price
movement

(e) Mgaor fluctuationsin the price of the asset and that there is greater scope for some downward price
movement.

Two bonds have identical times to maturity and coupon rates. Oneis cdlable at Rs.105 and the other at
Rs.110. Which bond should have the higher yield to maturity and why?

(& Thebond calable at Rs.110, sinceit sells at a higher price
(b) Thebond calableat Rs.105, since it sellsat a higher price
(c) Thebond callable at Rs.110, sinceit sells at alower price
(d) Thebond callable at Rs.110, sinceit pays more redemption value at the time of call
(60 Thebond calableat Rs.105, sinceit sellsat alower price.

Consider the single index modd of theform R, = a; + BiR, + g, for al stocksi =1, 2,3 ....... Which of

thAa fAll Aanniina ialara nAt Al Accn mantl AR/ A DiadAvhvi s Hhia naAdALND
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the following is/are not an assumption(s) underlying this model ?

.  Var(e)=0.
II. Cov (g, Rm)=0.
lll. Cov (e, g)=0,forizj.
(& Only (1) above (b) Only (Il) above
() Only (Ill) above (d) Both (1) and (Il) above
() Both (1) and (1) above.
Which of thefollowing is not the portfolio strategy, where index futures can be used? S Answer >
(8 Laddering (b) Yield enhancement
(©) Modification of portfolio risk (d) Futures as asubstitute for indexing
(e) Hedging.
Goldman Sachs Asset Management (GSAM) factor model uses nine factors, which are categorized into  SAISwer>
three measures-value, growth and momentum and risk. Which of the following factors represent
growth and momentum measure?
(8 Book value per share/Price (b) Retained EPS/Price
(c) Estimate revisions (d) Beta
(e) Disagppointment risk.
Consider the following figure S Answer >
1
f.f
/)
®
In the figure given above, the market timing ability of the portfolio manager is
(& Verygoad (b) Good (c) Average
(d) Bad (e) Cannat be determined.
In which of the following spread strategi es, the number of options bought differs from the number of S Answer >
options sold to form a soread?
(&) Box spread (b) Butterfly spread
(¢) Ratio spread (d) Condor spread (e) Cdendar spread.
Which of the following is/are likely to be major problems with static portfolio insurance? LA e
I.  The maximum maturity quoted is often much shorter than the desired horizon for the protection.
II.  Theunderlying asset used for the options may differ from the portfolio to be insured.
IIl. Option on the desired underlying asset may not exist.
IV. Liquidity on the desired options may fall short.
(@ Only (Il) above (b) Only (1V) above
(c) Both (1) and (I11) above (d) (D, (1) and (1V) above
(e All (1), (1, (1) and (1V) above.
For an open-ended mutua fund scheme following information has been collected: S Answer >
Rs. in million

Value of investments 125.0

Receivables 9.4

Accrued income 31

Other current assets 37.5

Liabilities 28.1

Accrued expenses 6.3

The number of outstanding unitsis 125 lakh.
If the fund charges 3% as sales charge (as entry load), the public offer price will be gpoproximately
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29.

30.

(8 Rs.10.5 (b) Rs.11.6 (©) Rs.12.5

The objective of a floating rate fund is to align the dividend (under dividend plan) or yield (under
growth plan) on a continuous (daily) basis with a selected benchmark rate. On a simple analysis, it has
the features similar to that of afloating rate bond. Such a scheme has atarget audience of

I.  Theinvestorswho want to get the maximum from the fluctuation in interest rates.

Il.  Corporate having short-term surpluses.

Ill.  Theinvestorswho are very sensitive to the NAV of their investment.

(& Only (l) above

(b) Only (I1) aove

(c) Both (1) and (II) above

(d) Both (II) and (11I) above
(e Al (), (1) and (I11) above.

At the prevailing environment,

The CML equation for aportfolio i isgiven as
E(r),% =8+ 0.36 g;

The ex-ante SML equation for the same portfolioi is
E(r),% = 8 + 5.50 f3;

Therefore, the variance of market portfolio is approximately

@ 30(%)° (b) 64(%)° (©) 126(%)°
(d) 233(%)? (e) Datainsufficient.

| END OF SECTION A

< Answer >

< Answer >



Section B : Problems (50 Marks)

e Thissection consists of questions with serial number 1 — 5.
e Answer all questions.
* Marksareindicated against each question.

» Detailed workings should form part of your answer.

» Do not spend more than 110 - 120 minutes on Section B.

Consider the following information for the compani es Powergas and Supertech:

Company Standard Covariance with the mar ket Coefficient of
Deviation Determination
Power Gas 45% 0.0135 -
Supertech 40% - 0.36
Market Portfolio 15% - -

The expected return on the market index is 15% and the risk free rate of interest is 6%. Assume that you can
borrow and lend at therisk freerate.

You arerequired to

(& Construct aportfolio of Powergas and Supertech that has exactly the same expected rate of return asthe
market.

(b) Construct aportfolio of Powergas and Supertech that has a rate of return of 24%. Also calculate therisk of
this portfalio, if the correlation between Powergas and Supertech is 0.5.

(c) Construct aportfalio that has the same expected return as the portfolio formed in part (b), but lower standard
deviation. What isthe lowest risk you have to assume for this expected return?

(3+ 3+ 4 =10marks) <Answer >
Mr. Aman Varmais considering investing in two mutual funds with the following parameters:

Fund 1 Fund 2
Beta 0.8 1.2
Standard Deviation 20% 32%

The funds are valued in a market where investors can borrow and lend at the risk free rate of 5% and require arisk
premium above this risk free rate of 8% for holding the market portfolio. Assuming that the assumptions of cepital
market theory hold good, you are required to

(8 Determinewhich fund Mr. Varmashould select, if he can borrow and lend at the risk free rate of interest.

(b) Determinethelowest risk portfolio that will give Mr. Varmaan expected return of 14.6%. What isits
standard deviation? (Assume that the investment in Fund 1 and the investment in Fund 2 are mutual ly
exclusive).

(c) Determinethelowest risk portfolio with an expected return of 14.6%, if Mr. Varma can invest at the risk free
rate of 5%, but he can only borrow at the higher rate of 7% (Assume that the investment in Fund 1 and the
investment in Fund 2 are mutually exclusive).

(3+ 3+ 4=10marks) <Answer >
Mr. Bhagat Singh has forecasted that the market return follows the following relationship:

R = Risk freerate + Risk premium of 7%. The market return historically has shown a
has zeroed in on the following stocks with the parameters given below:

variance of 25%° . He

Stock Alpha (%) Beta Residua Variance (% )°
ITC 1.72 0.89 9.35
SBI 0.89 0.97 5.92
Satyam 0.46 1.24 9.79
HLL 1.52 1.04 5.36
BPL 0.96 1.11 4,52

The 180-day T-billsrateis 7% p.a.



You are required to construct an optimum portfolio using the Sharpe' s optimi zation method.
(12 marks) < Answer >

Mr. Avinash Agarwa has the following debt obligations to be repaid in the near future. The details of the debt
obligations are:

Maturity (in years) Debt amount (Rs.) Price (Rs.)
1 8,50,000 93.25
2 9,65,000 94.85
3 10,50,000 95.25
4 15,60,000 97.85
5 21,35,000 104.50

Cost of funds for the debt amount is9% p.a.

Mr. Agarwal wants to construct abond portfolio so that the future debt obligati ons can be exactly met with the
amount of the inflows avail able from this portfolio. Mr. Ashutosh Shukla, afinancia adviser of Mr. Agarwa has
chosen the following bonds for this purpose.

Annua Coupon (%) Maturity (in years)
Bond A 6.25 1
Bond B 6.75 2
Bond C 7.00 3
Bond D 7.50 4
Bond E 8.25 5

The face value of these bondsis Rs.100 each.

Mr. Agarwa has asked Mr. Shukla to prepare a plan for dedicated investments that will meet the forthcoming

liabilities.

You arerequired to

a  Calculatethe amount of funds to be alocated to each of the bonds so that future  liabilities (consider only
principal payments and ignore interest payments) can be met with the coupon inflow and redemption value
of the bonds. Also show the total amount invested in the five bonds.

b. If bondsA, B and C are not available, ca culate the proportion of funds to be invested in the remaining two
bonds so that the portfoliois perfectly immunized.

(8 + 4 = 12 marks) < Answer >

The stock options on Dr. Reddy’s Labs shares are presently trading as under:

Current market price of Dr. Reddy's Lab share is Rs.700. Considering expiration day stock price may take any
vaue from Rs.650 to Rs.750, you are required to show the pay off with maximum loss and break even points for

Instrument Expiry date Stn(l;zesp)nce Option premium (Rs.)
Call option April 28, 2005 690 10
Call option April 28, 2005 720 5
Put option April 28, 2005 690 20
Put option May. 26, 2005 690 25

the strategy an investor should follow, if he expectsthat there will be significant price move, but

(& Thestock priceis morelikely to fal than torise.
(b) The stock priceis morelikely to rise than to fall.

END OF SECTION B

(3 + 3 = 6 marks) < Answer >




Section C : Applied Theory (20 Marks)

» Thissection consists of questions with serial number 6 - 7.
e Answer all questions.

+ Marksareindicated against each question.

* Do not spend more than 25 -30 minutes on section C.

World over, the ingtitutional investors have exerted an important influence on capital markets. Typicdly, the
market turns buoyant under the influence of institutional buying; likewise under the pressure of institutional
selling, the market becomes depressed. Explain the key drivers of investment policies of ingtitutional investors.

(10 marks) < Answer >

The CAPM says that the expected return on a security is determined by its covariance with the market portfalio.
Hence, it is possible that security A has a lower expected return than security B, even though the standard
deviation of A is doublethat of B. Does this make sense? Explain the rational e behind the CAPM.

(10 marks) < Answer >

| ENDOF SECTIONC |

| ENDOF QUESTIONPAPER |

Suggested Answers

Portfolio Management and M utual Funds- | (251): April 2005

Answer :
Reason :

Answer :
Reason :

Section A : Basic Concepts
(b)

Given two investments, the investor should be able to state his preference to one of them or his
indifference to both of them. Thisiscalled comparability. Hence, aternative (a) is not answer.

If investment A is better than investment B and investment B is in turn better than C, the
investor should prefer A to both B and C. Thisiscalled transitivity (b). Hence, dternative (b) is
answer.

If there are three investments— X, Y and Z, which providereturn x, y and z respectively and an i
- A return of x with aprobability p and areturn of z with a probability (1-p)

- A return of y with a probability p and areturn of z with a probability (1-p).

That is, the investor may choose both or reject both- he should be indifferent between the

According to the axiom of Certainty Equivalent (d), for every uncertain investment outcome (a
‘gambl€e’), there is a certain value of outcome (which does not carry uncertainty), which makes
the investor fedl indifferent between uncertain outcome and certain outcome. Plausibility (€)
means understandability, which is no way related with the present case.

@

The present 3 is more than 1.0 hence the portfolio manager should sell the Nifty futures. If
he/she sells x number of contractsto arrive thetarget = 0.8 then

1900%x 200 x X x1
200 x 1.2 — 10’ =200x 0.8

<TOP>

<TOP>



3. Answer:
Reason :
4.  Answer :
Reason :
5. Answer:
Reason :
6. Answer:
Reason :
7. Answer :
Reason :
8. Answer:
Reason :
9. Answer:
Reason :
10. Answer :

200(1.2-0.8) x10
O x= 1900200 =105 futures.
(@ <TOP >

Stocks plotting off the security market line provide the evidence of mispricing in the market. In
reality there is always bound to be some mispricing because of presence of transaction cost,
taxes and information asymmetry. Therefore, in practice, the SML is a band instead of a thin
line.

(© <TOP>
E(r1) = R + B1 (Ra=Ry)

0 12=R+05(Ry,-R) Ol

similarly,

E(r) =24=Ri+15(Rn-R) O I

By subtracting | from I,

12 =1 x (Ry=Ry)

Hence, R from |, Ry =12 -0.5 x 12 = 6%

E(r) at B=2 will be= 6+ 2 x 12 = 30%.
(© <TOP>

A high ratio of net selectivity to total selectivity for a portfolio indicates that the return required
for inadequate diversification isless. Thisindicates superior stock selection sKills.

(b) <TOP>
Dallar cost averaging works out well over along period. Initafixed amount isinvested every

time irrespective the prevailing price of the share. Hence (a) and (c) are not correct.

Further, (d) isnot correct, as variable ratio plan is more complicated.

Similarly (€) isnot correct, as one requires the forecast of the level to which stock prices may

rise or fall.

(b) <TOP>

Capita market line changes from straight line to kinked line, when borrowing risk free rate
exceeds lending rate. In reality, borrowing risk free rate exceeds lending rate, since individual
investors cannot borrow at the rate the government can borrow.

(© <TOP>
Probability of pricerisein Binomial Model isgiven by
R-d
P = u-d
R =1.06
u =96/80=12
72
d =80=09
1.06-0.9

P= 12-09 =053
Probability of pricefal = 1-0.53 = 0.47.
@ <TOP>

Money weighted rate of return is a satisfactory measure of individua fund's performance taken
inisolation. But as atest of the fund manager’sinvestment skill, it isnot meaningful, because,

it is strongly influenced by the timing and the magnitude of cash flows, which are beyond the

control of the Fund Manager.

In such scenario Time Weighted Rate of Return is better.

Linked interna rate of Return isused when the fund is valued at regular interval and not at each

time when the cash flow occurs.

C) <TOP>



Reason :

11. Answer :
Reason :

12. Answer :
Reason :

13. Answer :
Reason :

14. Answer :
Reason :

The portfolio expected return is invariant to the size of the portfolio because all stocks have
identical expected returns.

Hence, expected return is 15%.
Variance of the portfolio with 25 stocks:
= W12012 + W 22022 Fo s + W n 20-,12

+2W; Wo0y 0, P2 +2 Wy W0, 03P 2 W,y W0, 0, Prcn-y
The number of variance terms in a portfolio consisting of n securities=n

In the given case, the number of variance terms= 25

The number of covarianceterms = n (n-1)/2 = (25x24)/2 = 300

The number of weight terms=n =25

Hel’e, Wl = W2: ................ :W25: 1/25=0.04
012 = 022: ................. =0y = 0.6
pl,2 = p2,3 = = p24,25 =05

(Since all stocks are equdly weighted, the weight of each stock = (1/25) = 0.04)

The above formul ae can be segregated in to the following sub parts:

W AW +W,2= nxW?= 25 x (0.04)> (number of weights =25)

Foeeee +0,2 = nxo?=25x(0.60> (number of standard deviations =25)
= 25 X[ (0.04)°x(0.60) = 0.0144

ii. 2W3W.0,0,P2 +2W, Wao,05P2s 2 W,3 W00, 0, Prny
2x(0.04)% x(0.6)? x0.5x300 = 0.1728 (number of covariance terms = 300)

iii. 0,°=0.0144 + 0.1728 = 0.18720,, = (0.1872)*° = 0.432666 = 43.27%.

(d)

The net present value of cash flowsisequal to initial investment at YTM. Hence, YTM

40 = 15PVIFA (r%, 10)

atr=32%

40 = 15 x 2.9304 = 43.956

atr=36%

40 = 15 x 2.6495 = 39.7425

By interpolation

= 32% + [(43.956 — 40)/(43.956 — 39.7425)] x 4%

= 32% + 3.755% =35.755%.

Net present value of net cash flows becomes negative, when discount rate exceeds YTM. The

highest value that beta can take before the discount rate exceeds Y TM is

35.755 % = 6% + B (16% - 6%)

29.755% = 10% 3

= 2.9755=2.98.

(e)

A bonds' duration is higher when the coupon rate is lower and its duraion increases with
increase in time to maturity. Therefore, bond E with the lowest coupon rate and highest term to
maturity will have the longest duration.

(b)

If markets are efficient, the correlation coefficient betweens tock return for two nonoverlapping
time periods is zero. If not, one could use returns from one period to predict returns in later
periods and make abnormal profits.

(b)

Convexity measures the sensitivity of duration of a bond with respect to change in interest rate
scenario. Duration of zero coupon bonds is insensitive to the interest rate changes. However, as
the coupon increases the sensitivity of duration increases thereby implying non linear
relationship.
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Answer :
Reason :

Answer :
Reason :

Answer :
Reason :
Answer :
Reason :

Answer :
Reason :

Answer :
Reason :

Answer :
Reason :

Answer :
Reason :

Answer :
Reason :

Answer :
Reason :

(b)
Unsystematic Risk = Total risk — Systematic risk

576 — (1.23° x 324)
576 —490.18 = 85.8% i .e., 86%°

@

Jensen’ s Alpha on a portfolio, ap = Rp—[Rf + Bp (Rm — Ry)] i.€., excessreturn over the returned
return for the systematic risk undertaken. Therefore the excess return per unit of unsystematic
risk decides the success of the active portfalio.

@
The portfolio balancing should always ensure that systematic risk of portfolio remains constant.

(©

Based on the broad market trends, the CAPM suggests that Santha Pharmaceuticals stock
should have the return of 6% + 2(12% - 6%) =18%. If the market had expected nothing about
it's law suit, it's firm- specific (non-systematic) return due to the lawsuit is Rs.3 million per
Rs.100 million initia equity or 3%. Therefore, the total return should be 21%.

However, market had expected that the settlement would be for Rs.5 million, but the actual

settlement was Rs.3 million disappointment and so the firm-specific return would be ((3-
5)/100)—2% for atota return of 18% -2% = 16%.

(b)

The decision should be to buy the stock. It is because, in your view, the firm is not as bad as
everyone el se believes it to be. Therefore, you view the firm as undervalued by the market. You
areless pessimistic about the firm's prospects than the beliefs built into the stock price.

©
Writer of the straddle does not expect any mgjor fluctuation of price. Nor is he able to predict
the direction of fluctuation. Therefore Alternative (C) is answer.

(e)

The bond calable at Rs.105 should sell at a lower price because the call provision is more
valuable to the firm, as it can be called at lower price of Rs.105 when compared with the bond
calable at Rs.110. Therefore, its YTM should be higher.

@

€ is the error term in single index modd. The expected value, E(g) is considered zero not the
variance of it.

Statement |l implies that error term is uncorrdlated with the market, which is in fact an
assumption of singleindex model.

Statement Il is an unique and crucia assumption underlying the single index model. The
assumption implies that the only reason for stock i and i to vary together is on account of a
common co-movement with the market. There is no effect beyond the market, which account
for such co-movement between the two stocks.

@

Fund managers can use index futures in thefollowing five portfolio strategies.

i. Asset dlocation

ii. Yield enhancement

iii. Modification of portfolio risk

iv. Futures as a substitute for indexing

V. Hedging.

Hence, laddering (a) is not astrategy, where index futures can be used.

(©

Goldman Sachs Asset Management factor model uses the foll owing three measures.

(i). vaue
(ii). Growth and momentum
(iii). Risk
11
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25.

26.

27.

28.

29.

30.

Answer :
Reason :

Answer :
Reason :

Answer :
Reason :

Answer :

Reason :

Answer :
Reason :

Answer :

Reason :

The factors used in this model are

Value Growth and Risk
Momentum
i. Book/Price i Estimate revisions i. Beta
ii. Retained EPS/Price ii.  Price momentum ii. Residua risk
iii  EBITD/Enterprise value iii. Sustainable growth iii. Disagppointment risk

Book/Price, retained EPS/Price are the value measures. Hence, (a) and (b) are not correct. Beta
and disappointment risk are risk measures and therefore (d) and (€) are also not correct.

(d)

Timing ability is indicated by the curvature of the plotted line. Steeper the slope as you move
to the right of the given graph higher the market timing ability. The steeper slope shows that the
manager maintained higher portfolio sensitivity to market swings (i.e. higher Beta) in periods
when the market performed well. This ability to choose more market sensitive securities in
anticipation of market upturns is the essence of good timing skill. As given in the graph, a
declining slope as you move to the right means that portfolio was more sensitive to the market
when the market did poorly and less sensitive when the market did well. This indicates bad

timing.

(©

In aratio spread, the number of options bought differs from the number of options sold to form
aspread. Hence, aternative (C) isanswer.

In all other aternatives mentioned, the number of options bought will be the same as that of

sold.

(€

All the options mentioned are likely problems in static portfolio insurance.

(b)

NAV of the fund unit

The public offer price (POP)
(d)

125.0+9.4+3.1+375-28.1-6.3
125

= 11248

11.248
1-0.03 = Rs.11.59587 = Rs.11.6.

As the simple analysis says the fund resembles the floating rate bond. It means that when the
interest rate goes up the investors gets more return and vice-versa. As the dividend vyield is
getting aligned on the continuous basi s the corpus or NAV of the fund will remain more or less
same. Therefore, it will atract the short-term surpluses from corporates as well as the investors
who are very sensitive to fluctuations of NAV of their investments.

(d)

Form of CML isE(R) =
& of ex-ante SML isE(R)

Rm_Rf
Therefore,  %m  =0.36
(Rm—Ry) = 5.50

2
From the above equations, Om

ERm —Rg¢ %
i
R+ 0 9m

Ri + (Rm—Ry) B

= (5.5/0.36)* = 233.4 i.e,, 233(%)>
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Section B : Problems

In order to get the expected return of the market, investment should be made in aportfolio that hasabeta of
1

Betaof Powergas= Be = Covgy/ay? = 0.0135/0.152 =0.6

Beta of Supertech :

Correlation Coefficient = (Coefficient of Determination)?
=(0.36)'2=0.6

= Bs = Covau/oy’ = (050 Corsy)/ oy’ = (0.4x0.15x0.6)/0.15° =1.6
We=Portfolio weight of Supertech.

Be =Ws x1.6+(1-W¢s)x0.6=1.0 Thisimplies Ws= 0.4
Henceinvest 40% in Supertech and 60% in Powergas.
Verification:

Hence, Portfolio Beta= Be = 0.4x1.6+0.6x0.6=L1.0.

Expected Return from the Portfolio = Rp = R+ BP(RM -Ry)
= 6% + 1x (15%— 6%) = 15%
A portfolio of Powergas and Supertech with an expected rate of return of 24% needs to have a beta such that

Return from Portfolio = Re = R+ Be (Ry-R)=6%+ P x(1596-696)=24%.

=Brx9 = 18 Thisimplies B = 2.0
Using the same approach as above:

Be = Wex1.6+(1-We)x0.6=2.0
WS =14 and WG = _04

We have to invest 1.4 times our portfolio value in Supertech and finance the extra 40% by shorting
Powergas.

The variance of this portfolio isequal to:
0p? = 1.4° x0.4% + (-0.4%) x 0.45% + 2 x 1.4 x — 0.4x 0.5 x 0.4 x 0.45 =0.2452
Hence, the standard deviation of the portfolio return is equal to 49.52%

The expected return on the portfolio is 24%. We have established in part (b) that this implies a beta of 2.0.
The least risky portfolio isthe onethat invests only in the market portfolio and the risk free asset.

Expected Return = Wy xRy+WgrexRge = 24%

To obtain the expected return of 24%, the portfolio beta should be 2.

Since the beta of risk free asset is 0, to obtain the beta of 2, we should invest 200% of the portfolio valuein
the market and finance the extra 100% by borrowing at the risk free rate of interest. The risk of this portfolio
is

Var(Portfolio) = 05° = Be’ ow’ = 2.0°x0.15>=  0.09= 9 (%)*

Hence, the standard deviation of the portfolio return is equd to 30%

We can easily see that while obtaining the same return of 24%, this portfolio reduces risk (30%) dramatical ly
relative to the two-asset portfolio (49.52%) in part (b).

<TOP>

Mr. Varma should sdlect the fund that offers the same expected return for lower risk. Hence, he has to
compare the riskiness of the two funds with the same beta by |everaging the portfolio.

Let theinvestment in the risk free asset be 1-x and
The investment in fund be x
Therefore,

xx P +(1-x)x Br =1.0,

13



xx B +(1-x)x 0=1.0

Hence, x=1/ P
Target beta: 1.0
Beta | Proportion of investment | Fund Proportion of Portfolio | Portfolio
Fund Risk investment inrisk | variance | Standard
(SD) free asset (1-x) (W{0%) | deviation
(=uP) | : (%)
(%)°
Fundl | 0.8 | 1/0.8=1.25 20% -0.25 625 25
Fund2 | 1.2 | 1/1.2=0.83 32% 0.17 705.4336 | 26.56

* Portfolio variance = W;%0¢2 + W 2042 + 2 W;G; WyoOrp Prart

Since standard deviation of risk free security and it's correlation with fund are zero, the above formulae will
be reduced to W’c;®

Hence, portfolio consisting of risk free asset and Fund 2 is riskier. The conclusion is independent of the
assumption that the target betais 1, since he would simply increase/reduce the riskiness of both portfolios by
the same factor.

For having an expected return of 14.6%, he needs a beta of
Re = Re+ Be x(Ryy-Ry)=5%+ Pr x8%6=14.6%

Hence, = Pr = 9.6/8=1.2

Option 1: Since Be = 1.2,

1.2= Wflx Bf1+ er X Brf
1.2 = Wy x 0.8 + (1-Wy,) x0
Wi =15
Hence, he can invest 150% of portfoliovalue in fund 1 and borrow 50% at risk freerate of 5%,
Var(P)= op’= Wi?x 0y, ” = 1.5% x 207 = 900 (%)°
op= 30%
Option 2: He caninvest in fund 2 that has a B of 1.2
Since B of fund 2 is 1.2, which is the target B he has to invest 100% of portfolio value in fund 2 and
nothing in risk free security.

Therefore, the portfoliorisk isequal to fundsriski.e., o5 = 32%

Fund 1 combined with risk free rate gives a lower standard deviation (30%) than fund 2 considered aone
(32%). Hence, fund 1with risk free rate would be the correct choice.

In this case, borrowing risk free rate and lending risk free rate are different.

In case of Fund 2, 100% investment will be made in fund 2 exclusively. The problem of borrowing does not
arise. Fund 2 14.6%= 5%+1.2x8%

Op-05= 32%

However, the problem of borrowing arises in case of Fund 1. It is because he needs to borrow at risk freerate
to invest more than 100% of portfoliovaluein Fund 1.

If heis borrowing (x>100%), the value of x can be solved as follows (for fund 1):
Wi ¥Ry +(1-Wiy) X Ry =14.6

Since, Ry;=5% + 0.8x 8% = 11.4%

Wi x11.4+(1-Wyy) x 7 =14.6

Hence W;x4.4=7.6, or W;;=7.6/4.4

Wi=1.73

Then the risk is now equal to Wy, x o;,® = 1.73% x 20° = 1,197.16 (%)?

14



op = 34.6%

Fund 2 gives a lower standard deviation (32%) than the portfolio consisting of fund 1 and risk free asset
(34.6%). Hence, fund 2 would be the correct choice.

The return on the market = 7 + 7 = 14%.
The market variance = 25 (%)

Stock a; B |Ri=ai+Bi(Rm)| 6% | RifiRr | (RifARf)/P | Rank
ITC 172 | 0.89 14.18 935 | 7.18 8.067 4
SBI 0.89 | 0.97 14.47 592 | 7.47 7.701 5
Satyam 046 | 1.24 17.82 9.79 | 10.82 8.726 2
HLL 152 | 1.04 16.08 536 | 9.08 8.731 1
BPL 096 | 1.11 16.50 452 | 950 8.559 3
Rank | Stock 0% B RifiRs | (RiAR) B | (Ri AR B/ 0%
1. HLL 5.36 1.04 9.08 9.443 1.76
2 Satyam 9.79 124 | 10.82 13.417 1.37
3 BPL 452 111 9.50 10.545 2.33
4 ITC 9.35 0.89 7.18 6.390 0.68
5 SBI 5.92 0.97 7.47 7.246 1.22
23 ® -Ri
— A 2 - 2 2
Stock (R —R¢) &, ﬁ_l (Ri Sf)B| ﬁ_| C = Gy
65 6% |z O o5 > B
@ @ 2"e 1+of, Z—'Z
O
HLL 1.76 0.202 1.76 0.202 7.2727
Satyam 1.37 0.157 3.13 0.359 7.8446
BPL 2.33 0.273 5.46 0.632 8.1250
ITC 0.68 0.085 6.14 0.717 8.1123
SBI 1.22 0.159 7.36 0.876 8.0360
ol = 8125
i R - R *
B_IZ | f -C E
zi - Gei Bi
£(8.731—8.125)
Zy, = 536 =0.1176
ﬁ(8.726—8.125)
Zoyan = 979 =0.0761
£(8.559—8.125)
Zent = 452
= 0.1066
Z = 0.1176 + 0.0761 + 0.1066 = 0.3003
0.1176
%y =  0.3003 =0.3916i.e. 39.16%
0.0761
% sayam =  0.3003 =0.2534i.e., 25.34%
0.1066
YopL = 0.3003 = 0.3550i.e, 35.50%

<TOP>

<TOP>

To begin with, we should start investing in bond E so that the cash flow from this bond consisting of coupon
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payments and principal redemption within 5 years matches the liability. For this purpose, an investment of
21, 35 OOO/l 0825 19 72 286.00 (face va ue) isrequired in bond E. The amount of the cash flow from this
l " )

St My edtment el zlion;_gz = f I ond E Remainina | iahilities

St aY  Mvestment-HEDbY
A Q7 90
of the 4th

13,97, 286
Amount of Investment inbond D shouldbe= 1.075 = Rs.12,99,801. (Face value)
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E 19,72,286 x 1.045 = 20,61,039
Total Rs.50,52,333
b.
Maturity Liabilities PVIF @9%% PV of PV of liabilities
(in years) (Rs.) Liabilities xn
(Rs.)
1 8,50,000 0.917 779450 779450
2 9,65,000 0.842 812530 1625060
3 10,50,000 0.772 810600 2431800
4 15,60,000 0.708 1104480 4417920
5 21,35,000 0.650 1387750 6938750
4894810 16192980
16192980

Duration of the debt portfolio= 4894810 =3.31 years

We need to find out the weights to be alocated to bonds D and E so that the resulting duration of the bond
portfolio will be equal to the duration of the debt portfalio.

For this purpose we have to find out the duration of the individual funds.

YTM of Bond D
97.85=7.5 x PVIFA (r,4) + 100 x PVIF (r,4)
At r=8%, RHS = 7.5 x 3.312 +100 x 0.735 =98.34
Atr=9%, RHS = 7.5 x 3.240 +100 x 0.708 = 95.10
Interpolating, we get

98.34-97.85

YTM = 8+ 98.34-95.10 x 100 = 8.15% [B%

YTM of bond E
104.50 =8.25 x PVIFA (r,5) + 100 x PVIF (r,5)
At r=7 %, RHS = 8.25 x 4,10 +100 x 0.713 = 105.125
At r = 8%, RHS = 8.25 x 3.993 +100 x 0.681 = 101.04
Interpolating, we get

105.125 -104.50
YTM = 7+ 105.125-101.04 x 100 = 7.15%017%

Current yield of bond S = 7.5/97.85 = 7.66%
Current yield of bond T = 8.25/104.50 = 7.89%

"
c r_C)

r r
Duration of thebond = d PVIFA(rg,n) x (1+ry) (1- d 4

0.0766 @_ 00766[],
Duration of bond D = 0.080 PVIFA(0.08,4) x (1 +0.08) + 0-0805 = 3.505 years.
0.0789 @_ 0.0789[]
Duration of bond E = 0.070 PVIFA(0.070,5) x (1 + 0.070) + 0.070
= 4.31years.
3595 x + 4.31(1—x) = 3.31
x = 1.3986

Therefore to immunize the portfolio Bond E should be short sold and the amount should be invested in bond D.
17



Bond E worth of 39.86% of the PV liahilities should be sold and 139.86% of the PV of the liabilities should be
invested in bond D.

<TOP>

i. If the investor expects that there will be significant price move but the share price is more likely to fall than
to rise, the appropriate strategy is strip. A strip consists of along position in one call and two puts with the
same exercise price and expiration date.

ii. If the investor expects that there will be oIk EA6HVr| ce move but the share price is more likely to rise
than tg %‘Uy %}mmpgg)e@ggtegy @ Sirap. Ambrap consists of a long position in two calls and one put

with t TE EXErci Se price and expiration dat
Crol &R AW o
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730 80 - 80 40
740 100 - 100 60
750 120 — 120 80

<TOP >
Section C: Applied Theory

Driversof investment policies

The key drivers of the investment policy of an insurance company are asfollows:

Asset Liability Matching

Regulatory and Lega considerations

Tax considerations

Liquidity needs

. Unique Needs, Circumstances and references.

Asset-Liability Matching

An important principle of insurance investment is to “match” assets with liabilities. Absolute matching would
mean choosing assets to produce a stream of cashflows identica to the investor's emerging liabilities.
Unfortunately, absol ute matching is unattainable for many ingtitutional investors due to the non-existence of assets
which fit the characteristics of the liabilities. But where liabilities are fixed in monetary terms and are not of too
long maturities, it is possible to ensure that the present value of assets and liabilities are influenced by the same

and exactly matching liabilities. This process is known as immunization. In general immunization requires the
following conditions to befulfilled.

® o oo

1. | Duration (Assets) Duration (Liabilities)

2. | PV (Asstts) PV (Liabilities)

3. | Dispersion (Assets) Approximately equal to the duration of assets.

4. | Dispersion Approximately equal to the duration of liabilities.
(Liabilities)

Regulatory and Legal Considerations

Most ingtitutional investors are regulated regarding the eligible class of assets, the minimum and/or maximum
amount that can be placed in aparticular asset class, and the maximum amount that can be invested in a given asst.
Within an assat class, there can be retrictions on the particular assats digibility for investment.

Regulatory restrictions on investment patterns and on the inclusion of certain types of investment vehicles
obvioudy reduce the insurance companies investor’s ability to achieve a better risk-return trade off. For example,
strategies involving futures and options may allow the insurance company to achieve unique risk-return
speculative by the regulators. These derivetive instruments may not quaify as eligible investment vehicles.
Fortunately, in the recent years, more and more regul ators have become familiar with the economic role of these
instruments, and they have broadened their position regarding the use of new financial products by the institutions
they regulate. In fact, thereis atrend to replace traditional “laundry lists’ of approved investments by the “ Prudent
Man Rule’ which alows the insurance companies the much needed flexibility to keep up with the ever changing
array of investment alternatives.

Tax Considerations

Institutional investors like Pension Funds are basicaly tax-exempt entities; and would therefore; tilt their
portfolios to high-yield stocks if the high-yield stocks offer higher pre-tax returns. In the Indian context, we are
aware that gpproved mutua funds are exempt from taxes under Sec. 10(23-D) of the Income Tax Act. But there
are other ingtitutiona investors such as banks and insurance companies which are subject to income taxes.
Therefore, the investment policies of such investors must consider the tax factor and the nuances of the tax code
applicable to them.

Liquidity Considerations

The degree of liquidity required by an insurance company varies significantly. For example, the liquidity needs of
a life assurance company are considerably less than those of a non-life insurance company transacting marine or
fire insurance business. Even among companies transacting non-life insurance business, mature companies may be
less concerned with liquidity than newly created companies. In the pension area, the liquidity needs of a pension
fund will depend upon the current age distribution of future beneficiaries, with relatively young plans of growing
firms having less need for liquidity than older plans where considerable benefits must be paid in the near future. In
the mutua funds industry, open-ended schemes need to have more liquidity in their portfolios than close-ended
schemes. A need for liquidity implies a need to tilt the portfolio to the most readily marketable and liquid types of
bonds and money-market instruments such as Treasury Billsand Commercial Paper.
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Unique Needs, Circumstances and Pr eferences

Portfolio construction would be sterile without a provision for the special requirements of each investor like social
responsibility, issues that may preclude investing in firms that make objectionable products or do business, in
certain countries. The investment committee of the institution may have a pre-defined portfolio structure where the
quality and/or the maturity range of the portfolio holdings are restricted. Such considerations must be taken into
account while framing the investment palicy.

<TOP>
As per the explanation contributed by CAPM, it makes sense for security A to have less expected return than
security B, even though it's standard deviation is double to that of B, provided that it’'s covariance with the market
is more than that of B. In other words, As per CAPM, the investors should be compensated for only systematic
risk measured by . Hence, even though total risk measured by standard deviation is more, if the proportion of
systematic risk isless the expected return on this security isless. This can be explained as below.

Whenever the investor adds a security to an existing portfolio, that new security affects expected portfolio risk in
two ways. First, it affects the average variance value. Thus, if the variance of the new security is greater (less)
than the average variance across the other securities already in the portfolio, then the level of average variance
vaue will increase (decrease) when the new security is added. However, if n is sufficiently large, the impact of a
single security' s variance on the overal risk of the portfalio is negligible. Furthermore, since the investor should
hold the market portfolio M, n is very large and the impact of a single security’s variance on the total risk of the
market portfalio is negligible. The second, and more important, impact of a security on the expected risk of an
investor’'s portfalio is through the average covariance element. Whenever a security is added to the portfolio, it
affects the average covariance component through its relaionship with al the other (n—1) securities in the
portfolio. If, the covariance of the new security is greater (less) than the existing average covariance among the
securities in the portfolio, the security can significantly raise (lower) the overal portfolio risk. Therefore, effective
diversification involves adding new securities whose returns have low-levels of covariance or correlation with the
returns of those securities aready included in the portfolio. Thus, securities whose returns have low or even
negative levels of covariance with the returns of the other securities will be in great demand and sought by
investors who choose to diversify their holdings. Conversely, securities whose returns are highly correlated with
the other securities returns will be required to offer more expected return in exchange for their potentid to add to
the overdl risk of the investor’s portfolio.

On the basis of these arguments, it can be concluded that a security’s expected return should be positively related
to the level of covariance between that security’s return and the return on the investor’s persona portfolio. The
greater the covariance, the higher the required return. As stated previoudly, since al investors should hold the
same portfolio, market portfolio M, and the required return should be a function of the covariance between the
security’s return and the market portfolio. The equilibrium relationship between security’s expected return and
their covariance with the market portfolio is called the Security Market Line (SML), which is commonly referred
to as the Capital Asset Pricing Model (CAPM).

On the basis of these arguments, it can be concluded that a security’s expected return should be positively related
to the level of covariance between that security’s return and the return on the investor’s persona portfolio. The
greater the covariance, the higher the required return. As stated previously, since all investors should hold the
same portfolio M, the required return should be a function of the covariance between the security’s return and the
market portfolio. The equilibrium relationship between securities expected returns and their covariance with the
market portfalio is caled the Security Market Line (SML), which is commonly referred to as the Capital Asset
Pricing Model (CAPM)
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o 2
Slope=[E(r)—/ ~M

E(r)

This equation can be formulated by recognizing that market portfolio M must also lie on the line. Using the

relationshipy =a +bx and recognizing that ( (GMM ) = (02M )

E(r)=r, +{%(rM)_er/(02M} Owm

The above equation states that the expected return on any security or portfolio i, E(r), is the sum of two

, the CAPM is given by:

components:. (1) the risk-free rate of return , r; and (2) amarket risk premium , {E(ry) —re/ o’y }/ Oim whichis
proportiona to the covariance of the security’s rate of return with the market’s return. The slope of the CAPM s

given by [E(ry) —r: 1/ Sy and is same for all securities. The magnitude of the covariance, Cim determines how
much additional return, over and above r; security of portfolio I, must be provided in order to compensate the
investor for its covariance with market portfolio, M.

When analyzing these results, it is important to recognize that since all investors can and should diversify by
holding market portfolio M, the relevant measure of risk in the pricing of security expected returns is the

security’s systematic risk, as measured by 9im . Thus, the C APM says that unsystematic risk should not be priced,
since investors can and should cost lessly diversify or eliminate this portion. The CAPM relationship depicted can
also be expressed in term of a security’s (or portfolio’s) beta, 3.

As we know,
Bi_ O /07w
Substituting Bi for Oim /°2M inthe CAPM relation above, the betaversion of CAPM is:

E(ri) =r¢ + [E(rwm) —r¢] BI

This equation says that the risk premium for security or portfolio equals the market price of risk, E (ry) —r; times
the security’ s systematic risk asmeasured by its beta. The greater the bets, the higher should be required return,
assuming of course, E(ry) > ry,
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E(r)

(r)

Slope = [E(rm)-r]

The CAPM Relationship in Terms of Beta
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