Suggested Answers with Examiner's Feedback

Question Paper
Portfolio Management and Mutual Funds- | (M SF2D3) : January 2008

Section A : Basic Concepts (30 Marks)

e Thissection consists of questions with serial number 1 - 30.
e Answer al questions.

» Each question carries one mark.

e Maximum time for answering Section A is 30 Minutes.

1.  Which of thefollowing is/are not true with respect to asset allocation? s
l. Strategic asset alocation is generally undertaken periodically.
Il. Tactical asset alocation considers the changes in risk tolerance level of the investor.
I1l. Strategic asset allocation indicates the long term asset allocation policy of the portfolio manager.
IV. Insured asset alocation aims to achieve the objectives of the investor by timing the market.
@ Only (1) above
(b) Only (1) above
(© Only (111) above
(d) Both (1) and (1V) above
(e Both (I11) and (1V) above.
2.  Consider the folloiwng pay-off diagram: U
Prafit
The payoff diagram shown above isindicated by
I.  Short put.
II.  Long put.
Il1. Covered call.
IV. Short cal.
@ Only (1) above
(b) Only (1V) above
(© Both (1) and (111) above
(d) Both (I1) and (I11) above
(e Both (1) and (1V) above.
. .. . . .. . <Answer>
3.  Therewill be no conflict in ranking between Sharpe’sratio and Treynor’s ratio, if the portfolio has I
@) Zero unsystematic risk
(b) Zero systematic risk
(© Zero total risk
(d) Large number of assets
(e Equal amount of systematic risk and unsystematic risk.
<Answer>

4.  Therelationship between the returns of amutual fund and the returns on market is given by
Rp = @, + bry, + crp2
Where the notations are in their standard use.
If the value of c in the above equation is zero,

I.  The curve depicting the relationship between market returns and portfolio returns becomes steeper as
value of r,, increases.

Il.  The curve depicting the relationship between market returns and portfolio returns becomes milder as
value of r,,, decreases.

I1l. The fund manager has concentrated only on market timing.
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IV. Thefund manager has concentrated only on selection skills.

@ Only (1) above

(b) Only (1V) above

(© Both (1) and (1) above
(d) Both (I1) and (111) above
(e Both (1) and (1V) above.

5.  Mr. Agarwal holds aportfolio of Rs.245 lakh which isinclusive of equity and cash components. The beta of <Answer>
equity component is 0.96. He is expecting an uptrend in the market in future. To gain from his expectation, he
wants to increase the beta of histotal portfolio to 1.2 by buying 29 contracts on Nifty futures. If the current Nifty
futures are available at 5,700 and the multiple attached to it is 50, the values of equity and cash in histotal
portfolio are respectively
@) Rs.175.425 lakh and Rs.69.575 lakh
(b) Rs.186.342 |akh and Rs.58.658 lakh
(© Rs.194.542 |akh and Rs.50.458 lakh
(d) Rs.208.148 lakh and Rs.36.852 lakh
(e Rs.220.156 lakh and Rs.24.844 lakh.
6. Thecoefficient of correlation between the returns of Infosys and Sensex is 1.1. The expected returns on the <Answer>
stock of Infosys and Sensex are 18% and 14.37% respectively. 182 day T-Bills are trading in the market at the
price of Rs.96.95 each. If the standard deviation of Sensex’s return is 17%, the standard deviation of the returns
of Infosysis
@ 20.12%
(b) 22.41%
(© 25.46%
(d) 26.95%
(e 28.75%.
. . . . . . <Answer>
7.  Theresidual variance of returns of stock of GAIL is48(%)2 and its betais 1.4. If the variance of thereturnson —
Nifty is 150(%)2, the coefficient of correlation of returns of GAIL’s stock with those of Nifty is
@ 0.50
(b) 0.71
(© 0.84
(d) 0.89
(e 0.93.
8.  Consider the following information: SfSwe=
Portfolio Realized return (%) B
P 20.0 15
Q 17.3 12
R N.A 1.7
If the portfolio prices and returns are in equilibrium, the realized return on portfolio R is
@ 20.4%
(b) 20.8%
(© 21.2%
(d) 21.5%
(e 21.8%.
- . S - <Answer>
9. Theutility from a portfolio for Mr. Tiwari is 8.12%. If the expected return and standard deviation of returns of
the portfolio are 12.5% and 14.5% respectively, hislevel of risk tolerance is
@ 32%
(b) 38%
(© 42%
(d) 48%
(e 54%.
<Answer>

10. Which of the following assumptions is/are common to both Markowitz Model and CAPM?

. All investors have uniform, single period investment horizon.
Il.  Borrowing and lending at the risk free rate are unrestricted.
I11. Investors choose portfolios on the basis of their expected mean and variance of return.

@ Only (1) above

(b) Only (l11) above

(© Both (I) and (I1) above
(d) Both (I) and (I11) above
(e Both (I1) and (111) above.
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11. Which of the following statementsis/are true according to the geometric mean model of the portfolio selection? <Answer>

I.  Thismodel leadsto selection of portfolio that fit into the mean-variance model.
Il.  The selection of the portfolio can be made without any anlaysis of the utility function of the investor

and the distribution of the stock returns.

I11. The selection of the portfolio should take place based on utility maximization rather than the ending

wealth.

@ Only (1) above
(b) Only (I1) above
(© Only (I111) above

(d) Both (1) and (1) above
(e Both (1) and (111) above.

12. A portfolio management organization analyzes 68 stocks and constructs a mean-variance efficient portfolio that

is constrained to these 68 stocks. The number of estimates of expected returns, variances and covariances needed
to optimize this portfolio are

(@ 68
(b) 68,
() 68
(d 68
() 68

136, 2278
68, 2700
68, 2775
68, 2278
136, 2775.

13. Betas of stocks of Dena Bank and Andhra Bank are 0.8 and 1.1 respectively. If the standard deviation of the

market returns is 25%, the covariance between the returns of stocks of two banksis

(@  116.71(%)2
(b)  229.70(%)2
() 368.89(%)2
(d)  463.00(%)2
e 550.00(%)2.

14. Mr. Murthy is considering two securities Alpha and Sigma, whose standard deviations of returns are equal. If he

is able to construct a minimum variance portfolio by investing equally in these two securities, the coefficient of
correlation between the returns of these two securities can be

I.  Perfectly positive.
Il. Perfectly negative.

Ill. Zero.

@ Only (1) above
(b) Only (111) above

(© Both (1) and (I1) above
(d) Both (1) and (111) above
(e Both (1) and (111) above.

15. There are three portfolios with the following risk and return characteristics:

Portfolio E (1) Beta
X 19.00 1.50
Y 14.50 0.94
Z 14.00 0.80

If Arbitrage Pricing Theory holds good, riskless profit strategy would be

(a) Constructing a hypothetical portfolio by allotting 50% weight each of X and Z, short selling the
hypothetical portfolio and going long on portfolio Y
(b)Constructing a hypothetical portfolio by allotting 20% weight to X and 80% to Z, short selling the
hypothetical portfolio and going long on portfolio Y

(c)Constructing a hypothetical portfolio by alotting 20% weight to X and 80% to Z, short selling portfolio

Y and going long on hypothetical portfolio

(d)Constructing a hypothetical portfolio by alotting 80% weight to X and 20% to Z, short selling portfolio

Y and going long on hypothetical portfolio
(e)Constructing a hypothetical portfolio by alotting 60% weight to X and 40% to Z, short selling
hypothetical portfolio and going long on portfolio Y.

16. According to BIRR model, the following are the sensitivities associated with a stock for different risk factors:
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Inflation risk -0.80 -1.9
Business Cycle risk - 19
Market Timing risk 1.60 14

If the risk-free rate is 5.6% and the expected return on the stock is 11.94%, estimated factor sensitivity
associated with business cyclerisk is

@ +0.9
(b) -11
(© -1.2
(d) +1.1
(e +1.2.
17. Interest rate anticipation strategy under active bond management requires <Answer>
l. Forecasting the direction and quantum of change in the interest rate.
Il. Investing in long maturity and low coupon bonds when interest rates are expected to rise.
I11. Investing in short maturity and high coupon bonds when interest rates are expected to rise.
IV. Investing inlong maturity and low coupon bonds when interest rates are expected to decline.
@ Only (1) above
(b) Only (I1) above
(© Both (I1) and (I11) above
(d) Both (I11) and (IV) above
(e (1, (1) and (1V) above.
- . <Answer>
18. Based on the current dividend yields and expected growth rates, the expected rates of return on stocks of
Ranbaxy and Syndicate bank are 15% and 17% respectively. The beta of stock of Ranbaxy is 0.9 and that of
stock of Syndicate bank is 1.4. The T-hill is currently traded in the market at 6.8% and the expected rate of
return on the SENSEX is 15%. If you currently hold awell-diversified portfolio, which of the two stocks will
you add to your portfolio?
@ Stock of Ranbaxy, since its expected return is equal to that of Sensex
(b) Stock of Syndicate bank, since it has higher expected return of 17%
(© Stock of Syndicate bank, since it has a positive residual return of 1.28%
(d) Stock of Ranbaxy, sinceit has alower  of 0.9
(e Stock of Ranbaxy, since it has a positive residual return of 0.82%.
19. Assumethat all stocksin the economy have a beta of 1 on the market index. Firm specific returns have a e
standard deviation of 45%. An analyst studies 30 stocks and finds that one-half have an alpha of 3% and the
other half an alpha of —3% each. He buys Rs.10 million of an equally weighted portfolio of the positive apha
stocks and shorts Rs.10 million of an equally weighted portfolio of the negative al pha stocks. The expected
return and the standard deviation of analyst’s returns are respectively
@ Rs.2,00,000 and 7.71%
(b) Rs.3,00,000 and 7.71%
(© Rs.3,00,000 and 8.22%
(d) Rs.6,00,000 and 8.22%
(e Rs.6,00,000 and 9.24%.
: . . : <Answer>
20. Equity portfolio has an expected return of 15% and a standard deviation of 22%. Bond portfolio has an expected
return of 18% and a standard deviation of 18%. Rational investors will
@ Sell bond portfolio and buy equity portfolio
(b) Borrow at the risk free rate and buy equity portfolio
(© Sell equity portfolio and buy bond portfolio
(d) Borrow at therisk free rate and sell bond portfolio
(e Lend at the risk free rate and buy equity portfolio.
21. Which of the following statements i/are tr ue with respect to different types of equity styles? <Answer>
I.  Contrarian managersinvest in stocks that are selling at low values compared to their book values.
Il.  Earnings momentum growth style managers look for low volatility in earnings and an above average
rate on the whole.
I11. Yield managers are those that ook for companies with above average dividend yields.
@ Only (I1) above
(b) Only (111) above
(© Both (1) and (I1) above
(d) Both (1) and (I111) above
(e Both (11) and (111) above.
<Answer>

22.  Which of the following is/are not true with respect to Stress Testing?

http://206.223.65.215/suggested/M SF2D3-0108.htm (4 of 17) [14/Jan/08 12:38:17 AM]



Suggested Answers with Examiner's Feedback

I.  Stress Testing involves comparison of the value of a portfolio of exposures or assets under various
market assumptions.
Il. Stress Testing helpsin providing additional risk information, which a portfolio manager needs to
know.
I1l. Simulated situations developed in stress testing can not provide any estimate of the worst possible
scenarios, which a portfolio manager is likely to encounter.

@ Only (1) above

(b) Only (111) above

(© Both (1) and (I1) above

(d) Both (I1) and (I11) above
(e All (1), (I1) and (111) above.

23. Making forecasts or predictions based on the low quality data may not be always correct because of the =SfSwe
existence of the human element in such data. Which of the following can be attributed to the failure of economic
forecasts?
I.  Non-linear perceptions.
Il.  Group think.
I1l. Messenger syndrome.
@ Only (1) above
(b) Only (111) above
(© Both (1) and (I1) above
(d) Both (1) and (111) above
(e Both (1) and (111) above.
. A . .. . <Answer>
24. Which of the following is not true in the context of style analysisin asset allocation?
@ It involves the use of quadratic programming
(b) It determines a fund’s exposure to the changes in returns of the asset classes
(© The objective of this analysisisto find the best asset class exposure that sums up to 100%
(d) The goal of thisanalysisisto select a style that minimizes the variance of the difference between the
return of the fund and the active portfolio with the same style
(e The goal isto infer about the funds exposure as much as possible to variations in returns of the asset
classes.
. . . : : <Answer>
25. Aninvestor has constructed a strap strategy using the following options available on the stock of Ranbaxy.
Option Strike price (Rs.) Premium (Rs.)
Cal 420 4.0
Put 420 28.0
Call 400 4.5
If the investor closes his position, when the stock is selling at Rs.410 per share, profit/lossis
@ Rs.18 profit
(b) Rs.36 loss
(© Rs.26 profit
(d) Rs.36 profit
(e Rs.26 loss.
26. Thefollowing is the information pertaining to stocks of two companies in a portfolio: sAnswer>
Stock Market Value (Rs.) Residual Risk (%)2 | Variance (%)2
Petronet 10,00,000 96 266
ONGC 10,00,000 153 423

If return on Sensex is 17%, variance of returns on Sensex is 260 (%)2 and T-bill rate is 6.8%, the expected return
on the portfolio is approximately

@ 12.50%

(b) 13.75%

(©) 14.50%

(d) 15.66%

(e 16.13%.

27. Consider the following information pertaining to coefficient of correlations of returns between different stocks: <Answer>
Stocks MTNL HPCL SAIL NTPC ITC
MTNL - 0.58 0.72 0.54 0.13
HPCL 0.58 - -0.52 0.30 -0.38
SAIL 0.72 -0.52 - 0.36 0.47
NTPC 0.54 0.30 0.36 - 0.64
ITC 0.13 -0.38 0.47 0.64 -
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Each stock has an expected return of 14% and a standard deviation of 20%.

If your entire portfolio is composed of only stock of MTNL and you can add one more stock to your portfolio,
the stock that you should select is

@ HPCL
(b) SAIL
(© MTNL
(d) ITC
(e Insufficient information.
28. If aportfolio manager consistently obtains a high Sharpe’s measure, sAnswer>
I.  The portfolio manager has exhibited above average forecasting ability.
Il.  The portfolio manager has exhibited above average selection ability.
I1l. The market supports market efficiency in strong form.
IV. Nothing could be concluded as it may be due to chance.
@ Only (I1) above
(b) Only (IV) above
(© Both (1) and (1) above
(d) Both (11) and (111) above
(e (1, (I1)y and (111) above.
. . . - . — . . <Answer>
29. Mr.Sukanth is managing a portfolio of Rs.1 million. His target duration is 11 years. He is planning to choose
from two bonds: a zero-coupon bond with a maturity of 6 years and a perpetual bond, each currently yielding
8% p.a. The proportions of investment to be made in each of the bonds respectively are
@ 33.33% and 66.67%
(b) 68.75% and 31.25%
(© 72.55% and 27.45%
(d) 86.28% and 13.72%
(e 90.25% and 9.75%.
. . . <Answer>
30. Thedifference between the payoff diagrams of a straddle and strangle for abuyer is -
@ The straddle is a more defensive strategy
(b) The payoff for astraddle has aflat base
(© The payoff for astrangle has aflat base
(d) Strangle is more profitable when prices are volatile on the downside
(e A straddle buyer does not assign equal probabilities to rise and fall in the prices of underlying security.
| END OF SECTION A |
Section B : Problems (50 Marks)
»  Thissection consists of questions with serial number 1 -5.
e Answer al questions.
»  Marksareindicated against each question.
e  Detailed workings should form part of your answer.
e Do not spend more than 110 - 120 minutes on Section B.
The following is the information pertaining to the stocks of Essar Oil and Ceat Ltd.: <Answer>
Stock Expected Return (%) Standard Deviation (%)
Essar QOil 14 18
Cest Ltd. 22 48
You arerequired to
a  Calculate the minimum variance portfolio, if the returns of both the stocks have perfect positive correlation
and the short sale of securitiesis possible. What would be your answer, if short sale of securities is not possible?
( 3 marks)
b. Calculate the minimum variance portfolio, if the returns of both the stocks have perfect negative
correlation.
( 2 marks)
c. Determine whether you would invest in the stocks of Essar oil and Ceat Ltd. or not in case of both perfect
negative and perfect positive correlation (with and without short selling). Also identify whether there is any
arbitrage opportunity or not, if you are able to invest in T-bills at 6.5% p.a. ( 4 marks)
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d. Assumethat there exists alarge number of assets that are exact ‘clones’ of the stock of Essar ail, i.e., they

have the same expected return and the same standard deviation. What is the standard deviation of alarge, well-
diversified portfolio of these securities, if the correlations of the returns between any pair of them are +1, +0.5

and 0?

Consider the following information pertaining to three stocks:
Expected Monthly
SIOEX Return (%)
Reliance Petro 2.20
DLF 10.7
NTPC 7.92
A fund manager wants to construct a portfolio consisting of these three stocks so as to generate a monthly return of
3%. The variance-covariance matrix for these three stocksis as follows:
Variance-Covariance Matrix (%)?2
Reliance Petro DLF NTPC
Reliance Petro 100 310 180
DLF 310 400 360
NTPC 180 360 900
You are required to calculate the proportions of funds to be invested in each of the three stocks so as to generate
target return with the least possible risk.
Mr. Singhania, a fund manager of a pension fund, is managing a portfolio of Rs.500 crore. He has pension obligations
for aperiod of 7 years, the first payment of which will commence from the end of first year from now. His first
pension obligation is expected to be Rs.30 crore and is expected to increase 25% every year. The cost of such
liabilitiesin the market is 10%. He is planning to invest in the following two bonds to immunize his obligations.
Bond Face Value (Rs) S IE/IRT;et Price Maturity (Years) | Coupon Rate (%)
Fixed Rate Bond 1,000 940 7 11
Floating Rate Bond 100 99.2 5 O yea[)'\é' 1287
Currently one year Mibor rate is 8% which islikely to increase by 0.25% p.afor the next 2 years. After 2 years,
Mibor rate is expected to decline by 0.15% p.ain the 4th and 5t years.
You are required to calculate the proportion of fund to be invested in each of the bonds so that the fund manager’s
liability is completely immunized.
The investment portfolio of Mr. Surendar consists of stock of IDFC and risk-free fixed income securities in the ratio
of 1:1. Current market value of the portfolio is Rs.300 lakh. He would like to use the Constant Ratio Plan for
revision of the portfolio. The target ratio for the aggressive stock and the risk-free fixed income securitiesis 1:1. He
rebalances the portfolio whenever the actual ratio deviates from the target ratio by 10 percent or more. The current
market price of stock of IDFC isRs.200.
After hisinvestment, changes in the price of the stock are as follows.
Day Price (Rs.) Day Price (Rs.)
0 200 7 290
1 210 8 270
2 225 9 260
3 240 10 240
4 260 11 230
5 280 12 210
6 300 13 200
You are required to show how the rebalancing of the portfolio can be carried out.
Mr. Manish is bullish on Syndicate bank stock and believes that its price rises in future due to its good performance.

To benefit from his view, he purchased Syndicate bank shares worth of Rs.10,00,000. On the other hand, heis
planning to use February Syndicate bank stock futures to protect himself from the losses of possible decline in the
stock price of Syndicate bank. The current stock price of Syndicate bank is Rs.109.84 and February futures priceis
Rs.108.26. The size of each contract on Syndicate bank futuresis 3800. The following is the information pertaining
to the prices of Syndicate bank and those of February future prices on that stock for the past 10 days.

Days

Price of Syndicate Bank
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(Rs) Futures Price on Syndicate Bank Stock (Rs.)
1 95.36 95.25
2 98.80 98.65
3 96.85 96.48
4 98.62 99.74
5 101.86 101.50
6 106.45 105.65
7 111.62 110.45
8 102.96 102.63
9 106.53 105.63
10 109.62 108.69

You are required to

a  Determine the number of futures contracts to be sold in order to minimize the risk.
(8 marks)

b. Compute the value of total hedged portfolio, if Mr. Manish liquidates his position on underlying asset and
closes his futures position when the stock price of Syndicate bank is Rs.108.14 and futures priceis Rs.107.12
respectively.
(2 marks)

| END OF SECTION B

Section C : Applied Theory (20 Marks)

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

»  Marksareindicated against each question.

e Do not spend more than 25 -30 minutes on Section C.

6. Indexing strategy is one of passive management strategies. Under this strategy, a bond portfoliois <Answer>
formed with the objective of replicating the performance of a selected index. Explain the advantages
and disadvantages of indexing strategy. (10 marks)

7.  Econometric approach is one of the most formal short-term forecasting approaches. This approach <Answer>
tries to describe the present economic condition as a function of certain policies and variables and the
economic relationship attached to these variables. Explain the advantages and problems of using
econometric models. (10 marks)

| END OF SECTION C |

| END OF QUESTION PAPER |

Suggested Answers
Portfolio Management and Mutual Funds- | (M SF2D3) : January 2008

Section A : Basic Concepts

Answer Reason
1. D Strategic asset allocation is aso referred to as long run asset allocation or policy asset alocation and <
undertaken periodically. Hence, (I) and (111) are correct. In tactical asset allocation, changesin the risk TOP

tolerance of investors are ignored. Hence (I1) iswrong. Insured asset allocation aimsto achieve the objectives >
of theinvestor without market timing. Hence (1V) isincorrect. Since statements (I1) and (1) are wrong,
aternative (d) is therefore answer.

2. C Theprofit diagram shown in the question is indicated by both short put and covered call strategy. Hence (c) is <

the answer. TOP

=

3. A Ranking according to Sharpe and Treynor ratio is same, if portfolio is completely diversified i.e. total risk = <
systematic risk and unsystematic risk is zero Hence (@) is the answer. TOP
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4, B  When C=0, the line represented by the equation will become a straight line. This shows that fund did not <
engage in market timing and concentrated only on stock selection as average beta of the portfolio isfairly TOP
constant. If C is positive, it indicates that the curve become steeper as one moves to the right of the diagram. >
Hence (1V) is correct.

5. E 0.96 x X + (5700 x 50 x 29)/1,00,000 = 245 lakh x 1.2 <
0.96 x X = 294 — (82,65,000/1,00,000) = Rs.211.35 lakh TOF

X =211.35/0.96 = Rs.220.15625 lakh
The value of equity portfolio = Rs.220.15625 lakh ~220.156
Cash = Total portfolio — Equity portfolio = 245 — 220.156 = Rs.24.844 lakh

6. B Return on 182 day T-Bills = (100-96.95)/96.95%365/182x100 = 6.31% <
18 = Re+B(Rn—Rp) ToR
2
18 = 6.31+p(14.37-6.31)
11.69 =  8.06B
B = 145
B = (oipimyom
o = PBompim= (BARA7VLL=22A %50
z oz or T wm
7 E 2o Woa Ta,” (LAY 5048 _ o )
r=0.93 ToP
>
8. E At equilibrium condition <
Rp=R¢ + B (Rm—Ry) —TSP
i.e,20=R¢+15(R,— Ry )
Further,
Ro=173=Ri+12(Rp-Ry) (11
From (1) & (I1)
27=03(Rpn—Ry)
0 (Rm—Rp)=9
From(I) Rf=20-15x9=6.5%
0 RR=6.5+1.7x9=21.8%.
9. D Utility = [Expected return — (Variance/Risk tolerance)] <
812=  125- 14.52Risk tolerance 1OP
>
Risk tolerance =14.52/ (12.5 - 8.12) -
Risk tolerance = 48%.
10 B  Under Markowitz portfolio theory investors act asif they make investment decisions on the basis of the <
' expected return and the variance about security return distributions. While under CAPM an extension of TOP
Markowitz’s theory, all investors are considered to be efficient who like to position themselves on the efficient >
frontier. Thus the exact location on the efficient frontier depends on their risk-return utility function.
1. B . : : . L . <
(i) Thismodel leads to selection of portoflios that do not fit into the mean-variance model. TOP
(ii) The selection of the portfolio can be made without any anlaysis of the utiility function of the >

investor and the distribution of the stock returns.

(iii) The selection of the portfolio should take place based on ending wealth rather than the utility
maximization.

Since, statement (I1) istrue, alternative (b) is answer.

12. D Inorder to optimize the portfolio; one would need <
N = 68 estimates of means ToP
N = 68 estimates of variances z
N(N-1)/2= 2278 estimates of covariances
Hence, the correct answer is (d).

2
13. E Covariance = [B1f, Fen

A
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14.

15.

16.

17.

18.

19.

20.

TOP

0.8 x 1.1 x (25)2

550(%)2

For constructing a minimum risk portfolio the condition to be satisfied is
Wg = (6p2-Covag) (ca2+ 652-2C0Va<)

Let SDs of returns of Alphaand Sigma be 30% each

If perfectly positive, = (302-30%30%1)/(302+302-2x30x30x% 1) = 0

If perfectly negative, =  (30%2-30x30x-1)/(302+302—2x30x30x-1) = 0.5
If zero, = (30%-30x30x0)/(302+302—2x30x30x 0) = 0.5

In the given three scenarios, we can form a minimum variance portfolio when the coefficient of correlation
between the returns of two securitiesis either zero or perfectly negative by investing equally in those stocks.

Portfolio Beta of portfolio having invested 20% weight in X and 80% weight in Z <
=0.20 x 1.5+ 0.80 x 0.80 Top
=094
Portfolio return =19 x0.20 + 14 x 0.80 = 15%

If this portfolio is purchased and portfolio Y is sold the betawill be zero and additional return of 0.50 can be
achieved. Hence (c) is the answer.

Expected return as per BIRR model

=2 (Estimated Factor sensitivity x Estimated Market Price for risk) + Risk free rate

Using the given data, we get

Estimated Factor Sensitivity Estimated Market price for
Risk (%)

0.70 4.2

0.80 2.4

-0.80 -1.9

X 1.9
1.60 14

Expected return =5.6+ 0.7 X 42+ 0.8 x 2.4 + (-0.8) X (-1.9) + x x 1.9+ 1.6 x1.4 = 11.94%
x=-12.

Interest rate anticipation strategy demands forecasting the direction and quantum of change. Hence (1) is <
correct. Because interest rate sensitivity is related to bond duration, the general rule for interest rate anticipation TOP.
isto increase your investment in long duration (long maturity and low coupon bond) when interest rates are >
expected to decline. This enhances the opportunity to increase total return in the short run through price

appreciation. On the other hand, if interest rates are expected to rise, moving into shorten duration bonds (i.e.

short maturity and high coupon bonds) aidsin preserving capital which in turn can stabilize or increase total

return in a market with falling prices. Clearly (111) and (V) are also correct and (I1) iswrong. Hence (€) isthe
answer.

The a of stock of Ranbaxy = Ry — (R¢ + By (R—R¢) €
= 15% — (6.8% + 0.9 (15% — 6.8%) >
= 15% — 14.18% = 0.82%

The a of stock of Syndicate bank = Ry — (Rs + By (R—Ry)
= 17% — (6.8% + 1.4(15%— 6.8%)
=17%— 18.28% = -1.28%

Stock X would be a good addition since it has positive a.

Shorting equally the negative-alpha stocks and investing the proceeds equally in the positive-alpha stocks <
eliminates the market exposure and creates a zero-investment portfolio. The expected excessrupeereturnis ~ TOP.
1,00,00,000 x0.03 + (-1,00,00,000)x (-0.03) = Rs.6,00,000 >
The beta of this portfolio is zero, because, it is equally weighted, with half of the weights negative and al betas

egual to one. Thus, the systematic component of the total risk is also zero. The variance of the analyst’s profit is

not zero, however, since this portfolio is not well diversified. Total variance amounts to the non-systematic risk.

02 =2 (en) =02 (€) /n=452/30 = 675(%)2

c = 8.22%.
Rational investors buy higher return stock (sinceit is under priced) with lower standard deviation and sell low <
return stock (since it is overpriced) with higher standard deviation to make arbitrage profits . TOP
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21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

D

Contrarian managers invest in stocks that are selling at low values compared to their book values. Earnings <
momentum growth style managerslook for high volatility in earnings and an above average rate on the whole.
Yield managers are those that ook for companies with above average dividend yields. Since statements (I1) is =~ >
falseand (1) and (111) aretrue, alternative (d) is answer.

Stress Testing involves comparison of the value of a portfolio of exposures or assets under various market <
assumptions. Stress Testing helpsin providing additional risk information, which a portfolio manager needsto TOP
know. Simulated situations developed in stress testing would provide an estimate of the worst possible >

scenarios, which a portfolio manager is likely to encounter. Since, statements (1) and (11) are true and (l11) is
false, alternative (b) is answer.

Linear perceptions, group think and messenger syndrome can be attributed to the failure of economic forecasts. <
Hence alternative (€) is answer.

Style analysis involves the use of quadratic programming for the purpose of determining afund’s exposureto <
the changes in returns of the asset classes. The objective of this analysisisto find the best asset class exposure TOP.
that sums up to 100% .The goal of this analysisis to select a style that minimizes the variance of the difference >
between the return of the fund and the passive not active portfolio with the same style. The goal isto infer

about the funds exposure as much as possible to variationsin returns of the asset classes. Hence, alternative (d)

is answer.

A strap strategy involves buying two calls and one put at same strike price. <
Initial cashout flow=  2x(4)+28 = 36 Top

When the stock priceis Rs.410, calls will not be exercised but put option will be exercised. Gain on put = (420 2
—410) = Rs.10

Total = -36+10
Profit/Loss = —Rs26.
<
OoP
Market Value . . . R Beta = (Systematic Risk/ | >
04)2 2
Stock (Rs) Residual Risk| Variance (%)2 [Systematic Risk Market Variance)L2
Petronet 10,00,000 96 266 170 0.81
O q‘.l:l 000 _ 10,(1(&‘0&' 000 153 423 270 1.02
ith 2208 [BBA T e PoNiols, 000
= 0915
Expectedreturns = 6.8 + 0.915%(17 — 6.8)

16.133%~16.13%.

Intuitively, we note that since all stocks have the same expected rate of return and standard deviation, wewish <

to choose the stock that will result in lowest risk. Thiswill be the one with the lowest correlation with stock TOP
returns of MTNL. Among the given stocks, the returns of stock of ITC has the lowest correlation with the >
returns of stock oA TN #i.e., 0.13.
Sharpe’s Ratio = i i.e., excess return over total risk. Consistent outperformance based on this ratio <
indicates proper stock/asset selection, which reduces the proportion of unsystematic risk in portfolio. It further TOP
indicates better forecasting ability to outperform the market for the level of risk taken. >
The duration of the perpetuity is= (1+YTM/YTM)= 1.08/0.08 = 13.5 years. <
TOP

Let w be the weight of the zero-coupon bond. Then we can find w by solving the following equation

W x 6+ (1-w) x 135=11

6W + 13.5-13.5W =11

W =0.3333
Therefore, your portfolio would be 0.3333 or 33.33% invested in the zero coupon bond and 0.6667 or 66.67%
in the perpetuity.

Among the given aternatives, the only correct statement is that the payoff diagram for strange has aflat base <
and hence ( ) isanswer.

Section B : Problems
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L et the stocks of Essar oil ar‘]p Ceat Ltd be A and B respectively

a

Minimum variance portt t|E)f'|'ﬁrn“|"l!ase of perfect positive correlation
A = g i)

_ I%Ag®T ChxiExA%xi)

= Y00 -1
Wg = 1-W,=1-16=-06

Hence, invest 160% in the stock of Essar oil and —60% in the stock of Ceat Ltd.. Thisrequires short selling of stock of Ceat. If
short selling of s?uritty is not possible, invest 100% in the stock of Essar oil and nothing in the stock of Ceat.

Minimum varjahc8} 6fff§?io in case of perfect negative correlation
W, = (43;?'{{;;&4!&&}
BN A% - - (i el 1)

= A% - 072727~07273

Hence, invest 72.73% in the stock of Essar Oil and 27.27% in the stock of Ceat.
Expected returns are:

Perfect positive correlation (if short saleis possible):
E(R) = 1.6x0.14-0.6x0.22 =9.2%

Perfect positive correlation (if short sale is not possible):
E(R) = 1.0x0.14+0x0.22=0.12 =14%

Perfect negative correlation:

E(R) = 0.7273%x0.14+0.2727x0.22 = 16.18%

Variance of portfolios

Perfect positive correlation:

0%p = W2,025 + W230%5 + 2WrWROAOR pag

= 1.62x182+(-0.6)2x482+2x1.6x-0.6%x18%x48x1=0
Perfect negative correlation
02p =  0.72732 x182 + 0.27272 x 482 + 2 x 0.7273 x 0.2727 % 18 x 48 x —~1=0

In both cases (perfect positive and perfect negative correlation) the variance of the minimum variance portfolio is zero.

Since the variances of the portfolios that we created are zero and the expected return is higher than the 6.5% return earned on
the T-hill, there is an arbitrage opportunity.

We will choose to buy either of the portfolios constructed above and sell the T-bill. This arbitrage portfolio will earn a positive
profit with no risk.

Conseguently, when the two assets are perfectly positively correlated, we will hold the stock of Essar oil long and short stock of
Cegt. When the assets are perfectly negatively correlated we will hold both assets long.

The v ted S JSTEETE can be written asfollows:

where w; and w; where the weights associated with assetsi and j. (i,j = 1,2,3,...,N)

Since thd weights inshis question are equal across assets and the assets have the same variance
TAEE CES ]

t‘r}Qb:o:rﬁﬁl_ oV |222g1 be re-written as follows:
ngca'};ﬂ W*‘ -ﬂ’geq éfign ?’s smjm{lty\(cit ps. Fhefirst - avarianceterm and the second - covariance term:
Nate that"thdse are NW{N-1) (ff erent covdrlihce tern¥: af" all identical according to our assumption. Hence, we obtain:
Wg can s i t_lg_téMtolhi egyagirqn the given correlation coefficients and observe what happens to the portfolio variance.
Catfficiéhg o corrdiétion) = +1, Ifi'this case there is no gain from adding more assets. The portfolio varianceis equal to:
thagis ﬂm; Qorttgﬂ ifWarignceys equal to variance of Essar oil’s stock.

gqef'fi'cﬁhi'-o?'cdrrej@ti on ‘=45, In this case there is some gain in diversification as we add more assets to the portfolio.
Cgef_fi_a'r%t of correlation =0, In this case the covariance term is equal to zero increasing even further the gains from

fflyefs'i figetion

http://206.223.65.215/suggested/M SF2D3-0108.htm (12 of 17) [14/Jan/08 12:38:17 AM]

<TOP>



Suggested Answers with Examiner's Feedback

Let X1, X2 and X3 be the proportion of funds to be invested in Reliance Petro, DLF and NTPC. Using the data provided, the <TOP>
portfolio problem can be formulated as

Z = 100X;2+ 400X2 + 900X 32 + 2 x 310 x X1 X5 + 2 x 180 x X1 X35+ 2 x 360 x X5 X
i 2 3 1X2 143 243

Subject to
22X4+10.7X5 + 7.92X3 = 3%

X1+Xo+X3 =1
X3 =1-X;—X,. Substituting thisin objective function Z, we get
Z = 100X;2+ 400 X2 + 900 (1— X — X5)2 + 620 X1X5 + 360 X1 (1— X — X5) + 720 X5 (1— X1 — X»)
= 100X;2 + 400X 2 + 900(1 + X 12 + X2 + 2X X5 — 2X; — 2X,) + 620 XX + 360X 1 — 360X 12 — 360X X5 + 720X 5 —
720X 1X 5 — 720X ;2
= 100X42 + 400X 52 + 900 + 900X 12 + 900X 52 + 1800X 1 X5 — 1800X 1 — 1800X 5 + 620X X, + 360X 1 — 360X 12 —
360X 4 X5 + 720X 5 — 720 X4 X5 — 720 X 52
= 640 X,2+580 X2 + 1340 X1 X, — 1440X ; — 1080X, + 900

Similarly, we can transform the constraint equation into two variables
22X1+107X5,+792(1-X1—X,) = 3

~B72X +278X, = —492
572X, - 278X, = 492

Incorporating the above equation in the objective function using a Lagrangian multiplier, we get
847 = 640X;2+580 X2+ 1340 X1X, — 1440X; — 1080X, + 900 + A [5.72X; — 2.78X5 — 4.92]

A% = 1280X; + 1340X, + 5.72\ — 1440
B2:- 1160, + 1340X, - 2.78) — 1080
A = 572X, 2.78X,—4.92

Simplifying the equations, we get
1280X + 1340X, + 5.72\ = 1440

1160XeA 33404527 8\ = 1080

1280 RN +1340X, +5.72A = 1440
1101 + 622.1X, + 1340X, + 572\ = 1440
D34093. 43 SRR, F 339 (A)

KN 2 +1160X,—-278\ = 1080
1152.59 + 651.26X , + 1160X,— 278\ = 1080
0 1811.26X5—2.78\ = —7259.........cc..ccven, (B)

Multiplying equation (B) by 1.08328,we get

1962.1X, — 3.01152A = —-786353........... ©
Subtracting equation C from A, we get

8.73152\ =  417.6353

A 47.830767

O X, = 0033  X;=08767, X3=0.0903
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i Duration of liability

Y ear Cash outflow P.V. of C.F. (10%) (P.V. of C.F. x year)
1 30 27.27273 27.27273
2 37.5 30.99174 61.98348
3 46.875 35.21788 105.65364
4 58.59375 40.02032 160.08128
5 73.24219 4547764 227.3882
6 91.55273 51.67913 310.07478
7 114.4409 58.72628 411.084
L300 5 %1 T 289.38572 1303.53811
Duration= *¥94&5X - 4 5045 years
ii.  Duration of bond:
Fixed Rate Bond
940 = 110 x PVIFAy 7 + 1000 x PVIF 7
If k=12.00%
=110x4.564 + 1000 x 0.452 = 954.04
RHS = 954.04
If k=13.00%
=110%4.423 + 1000 % 0.425 = 911.53
RHSpq11%%!-01- -0
K= 254 04- 91153
=12.33%. .
Buration of the bond [1- . ]n
M opvimag, L+ M
r. = f0.1170 [1_ QALY )ﬂ
D = O3 pyIFA 1) g7 (140.1233) + 013453
=4.814 + 0.358
= 5.172 years approx.
Floating Rate Bond
Coupon Income
18t year 8.00 + 0.50 = 8.50%
2nd year 8.25+0.50 = 8.75%
3rd year 8.50 + 0.50 = 9.00%
4th year 8.35+ 0.50 = 8.85%
_ _ 5th year 8.20 + 0.50 = 8.70%
If YTM of’tf?e b@nd‘z'ﬁ, - ? - ”“4 s - ot 1o ~
9920= &F 0k 0=k (2% (0% [0k
At  k=8%,
R.H.S. =103
Atk =9%
RH.S=99.g3 103 992
K = 10%- 9908
=  8.96%.
Duration of the floating rate bond
. P.V. of Cash P.V. of Cash
vear Cash inflow flow at (8.96%) flow x year
1 85 7.8 7.8
2 8.75 7.37 14.74
3 9 6.957 20.871
4 8.85 6.28 25.12
5 8.7 5.665 28.325
5 100 65.11 325.55
AXE A6 99.182 422.406

e Y
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Duration= 7%-1%2 - 426 years

If proportion of fund to be invested in Fixed Rate Bond isw and (1 — w) in Floating Rate Bond

W X 5.172 + (1 - w) 4.26 =4.5045

5172w + 4.26 — 4.26w = 4.5045

0.244824Gow

w= 081} —>58104

Investment in Floating Rate Bond
=1-02681 =0.7319 =73.19%

Proportion of fund =

Fixed Rate Bond =26.81%

Floating Rate Bond =73.19%

Vaue of Buy and VEILSG] t_he YELE of_the . Tcs)lﬂrg)i.nd
Stock - Conservative Aggressive Total value (Rs. . Rebalancing .
: Hold portfolio . - - Ratio . aggressive
Price (Rs. in lakhs) po_rtfollo Po_rtfollo in lakhs) action portfolio (in
(Rs. in lakhs) (Rs. in lakhs)
lakh)
200 300 150 150 300 11 - 0.75
210 315 150 157.5 3075 1051 - 0.75
225 3375 150 168.75 318.75 1.125:1 — 0.75
225 3375 159.375 159.375 318.75 11 Sell 0.04167 0.70833
lakh shares
240 360 159.375 170 329.375 1.067:1 - 0.70833
260 390 159.375 184.17 343.545 1.1556:1 - 0.70833
260 390 171.7725 171.7725 343.545 11 Sell 0.0477 lakh 0.66063
shares
280 420 171.7725 184.9858 356.7583 1.077:1 - 0.66063
300 450 171.7725 198.2 369.9725 1.154:1 - 0.66063
300 450 184.98625 184.98625 369.9725 1:1 Sell 0.044 lakh 0.61663
shares
290 435 184.98625 178.82 363.80625 0.967:1 - 0.61663
270 405 184.98625 166.487586 351.473836 0.9:1 - 0.61663
270 405 175.736918 175.736918 351.473836 11 Buy 0.03426 0.65089
lakh shares
260 390 175.736918 169.228143 344.9651 0.963:1 - 0.65089
240 360 175.736918 156.2106 331.947518 0.89:1 - 0.65089
240 360 165.9738 165.9738 331.947518 11 Buy 0.04068 0.69157
lakhs shares
230 345 165.9738 159.058225 325.032025 0.9583:1 - 0.69157
210 315 165.9738 145.2271 311.2009 0.875:1 - 0.69157
210 315 155.60045 155.60045 311.2009 11 Buy 0.0494 0.74097
lakhs shares
200 300 155.60045 148.1909 303.79135 0.95:1 - 0.74097
a  Thenumber of contracts to be sold to minimize the risk is determined based on the risk minimizing hedge ratio, which is
represented by beta. The value of beta can be arrived at by regressing the data on futures price and cash market price.
Day Futuresprice (Rs.) | Stock price (Rs.) Return(;z? (I;outur&s Retur(nYc;no /?OCk XY X2
1 95.25 95.36
2 98.65 98.8 3.57 3.61 12.89 12.74
3 96.48 96.85 -2.20 -1.97] 4.33 4.84
4 99.74 98.62 3.38 1.83 6.19 11.42
5 101.5 101.86 1.76 3.29 5.79 3.10
6 105.65 106.45 4.09 4.51 18.45 16.73
7 110.45 111.62 4.54 4.86 22.06 20.61
8 102.63 102.96 -7.08 -7.76 54.94 50.13
9 105.63 106.53 2.92 3.47 10.13 853
10 108.69 109.62 2.90 2.90 8.41 8.41
Totakey: &Y - (> Z)(>¥) 13.88 14.74 143.19 136.51]

SR (BeRpII4 )

B o fiu eedt
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= TS [SEEPIUAT)
= - ;
Dxi3h 51- (15 8%
A& 00,0001 0% ( - ) =1.0459~1.05
ThapgahgeouturéScontracts required to be sold will be

Hence, the risk minimizing position requires selling 2.55 futures contracts. Since we cannot trade in fraction contracts, he
decidesto sell 3 contracts.

b.  Vaue of underlying asset when liquidated = (10,00,000 x 108.14)/109.84 = Rs.9,84,522.9424.
Gain on futures =  3x3800%(108.26-107.12) = Rs.12,996.
Total value of hedged portfolio = Rs 9,84,522.9424 + Rs.12,996 = Rs.9,97,518.9424.

Section C: Applied Theory

6. One of the primary factors driving bond portfolio managers towards indexing is the unimpressive performance of < TOP >
the active management strategies. Poor and inconsistent performance of the active bond portfolio managersin the
past has turned the investors to index funds. In the past, returns earned by most active fund managers could match
or outperform the market indices; their performance was not consistent over a period of time. Therefore, the
investors naturally turned to index funds where they could obtain consistently higher long-term returns and
reliable short-term performance.

Another factor driving interest in index fundsis the lower advisory fee schedule. Compared with active fund
management, advisory fee scheduleis very attractive for indexed funds. In the USA, advisory fees for index funds
range between 30 and 70 percent of advisory fees for actively managed funds. This leads to substantial |ower
advisory fee schedule; transaction costs will also be lower for the index funds. This is because of lower turnover
of assets and hence fewer transaction in the portfolio.

Another advantage of indexing is the degree of control exercised by the investor. Under active management, the
investor has little control over the fund manager’s investment decisions at any point of time. By indexing, the
investor can specify the benchmark as well as the degree of latitude allowed to the index fund manager to deviate
from the benchmark characteristics. For example, an active fund manager can change the duration of the portfolio
to any extent depending on his interest rate forecast, but index fund manager may be constrained by, say, a
maximum deviation of 10 per cent from the duration of the index. Thus, the investor can have a greater degree of
control over investment under indexing strategy.

Indexing facilitates easier and better measurement of performance of the fund manager. Performance of afund
manager is measure by comparing the total return of the portfolio with the total return of the benchmark. Most
widely used benchmarks are broad market indexes. Such comparison under active investment management has
two serious shortcomings. The selected index may not be the appropriate benchmark for the fund manager.
Secondly, deviations of portfolio characteristics from the benchmark characteristics, which explain the relative
performance, are not thoroughly examined. These shortcomings can be overcome by indexing. Extensive search
for the appropriate index must precede establishing the index fund, which ensures identification of an appropriate
performance benchmark. Secondly, index fund investors can focus on the deviation of return of the portfolio
from that of benchmarked index and require fund managers to attribute these deviations to specific benchmark
characteristics.

Although indexing has many advantages over active management of portfolio, it has some disadvantages al so.
One of the main disadvantages of indexing is the loss of incremental returns, which could have been generated by
investing in sectors with the highest performance. By not investing in better performing sectors and securities, the
opportunity cost can be substantial. Different sectors and different types of securities like treasuries, corporate
bond, mortgage-backed securities, etc., can generate incremental returns for the portfolio.

Another limitation of index fundsis the rigid requirements associated with these funds. There may be attractive
opportunities for investment outside the benchmark universe. If the fund manager is not allowed to invest in
securities outside the universe of the benchmark index, then some attractive investment opportunities may be
foregone.

7. Advantages of using econometric Models <TOP>
Following are the main advantages of using models:

Testing of hypothesis and idea of an economic indicator. Examples: Test to know how low interest rates stimulate
growth and whether wages can be used as a predictor of inflation.

Estimating sensitivities. Example: Would one percentage point rise in the US Consumer Price Index typically
trandlate into | ayear bond yield?

Developing internally consistent forecasts. Example: When researchers are using ajudgmental approach, they
may fail to see that something they are implying about income growth does not jibe with their assumption on
employment growth.

Running simulation of complex scenario. Example: A government economist may need to find out what happens
if interest rates and government spending are both cut.

Problemsin the Use of M odels
The main problem in using the modelsis the lack of consistency of the data. Investment professionals should be
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aware of this before any decision is taken based on these models. Other problems that arise in these models are:

Implausible Result: A number of variables used to isolate one may cause an implausible result. If any of the
variables among them is working then the prediction might be quite unreliable.

Satistical VS Real World: The other problem is the difference in the statistical result and the result in the real
world.

Error in the Underlying Data: Past data used may be good predictors of some variable but in certain cases where
variables are subject to huge revision they create problems when using models.

Assumption: Assumption is the most vital problem in using models. It is not possible to predict every variable, so
every model has some assumptions. So it is suggested to be careful while using assumptions.

Structural Changes: Most of the models assume that past relationships have some, validity in predicting future

relationships but this prediction may not be significant where fundamental structure changes due to rapidly
changing economies.

Smultaneity: Simultaneity is the term used to measure the influence of one variable on another when that second
variable also influences the first one. These occurrences can create confusion in using statistical models.

Time Series Data: The time series datai.e., the data that frequently changes due to some economic factors like
population growth, GDP growth sometimes- have a number of problems. These data may violate some
assumptions due to their, trend properties.

< TOP OF THE DOCUMENT >
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