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Abstract: The paper aims at constructing an optimal portfbliapplying Sharpe’s single
index model of capital asset pricing in differecesarios, one is ex ante stock price
bubble scenario and stock price bubble and bubbistbs second scenario. Here we
considered beginning of year 2010 as rise of spoie bubble in Dhaka Stock Exchange.
Hence period from 2005 -2009 is considered as &x stnck price bubble period. Using
DSI (All share price index in Dhaka Stock Exchangs)market index and considering
daily indices for the March 2005 to December 20Q@9iqu, the proposed method
formulates a unique cut off point (cut off raterefurn) and selects stocks having excess
of their expected return over risk-free rate olumetsurpassing this cut-off point. Here,
risk free rate considered to be 8.5% per annumaging bill rate in 2009). Percentage
of an investment in each of the selected stockleis decided on the basis of respective
weights assigned to each stock depending on reepe@ value, stock movement
variance representing unsystematic risk, returnstmtk and risk free return vis-a-vis
the cut off rate of return. Interestingly, mosttbé stocks selected turned out to be bank
stocks. Again we went for single index model appli® same stocks those made
to the optimum portfolio in ex ante stock price big scenario considering data
for the period of January 2010 to June 2012. Weandothat all stocks failed to make
the pass Single Index Model criteria i.e. excesarmeover beta must be higher than
the risk free rate. Here for the period of 20126042, the risk free rate considered to be
11.5 % per annum (Treasury bill rate during 2012).
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Introduction

A fundamental question in finance is how the rigkaa investment should affect its
expected return. The Capital Asset Pricing ModeAR®1) provided the first coherent
framework for answering this question (Perold, 2004
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From individual to group, the main purpose of irtment is to earn risk adjusted return.
The principle of diversification seeks to placethl eggs in different baskets and hence
to keep entire investment in a single asset woelduiwise and risky. This gives rise
to the idea of portfolio.

Portfolio management has been a topic in focus ¢veryears. The art of successful
portfolio management does not only depend on ratiémvestment decision but also
on different biases. Despite of that in order tostouct and allocate assets to the different
asset classes is done with care and prudence.

There is a process of portfolio management. Att fitse securities are selected
and portfolio is created. After that the portfofimist be managed and optimum return is
attained. Portfolio management means constructfghog with suitable allocation
of assets in order to reach investor's return ¢bgEsx, while valuing the investor's
constraints in term of risk and asset allocation.

Portfolio managers employ modern portfolio theorg more traditional methods
or financial analysis to achieve optimum results.this paper, we exhibit managing
portfolios using Sharpe single index model in goels price bubble and post stock price
bubble burst scenario.

Portfolio management becomes profitable particulddring stock price bubble and often
gains profit. But when the bubble bursts, the pddfmanagers will fall in a bit uneasy
situation.

According to Mohammad A. Ashraf and Mohammad SNdor (2010) a stock market

bubble is a type of economic bubble taking place imarket when market participants
drive the stock price above a value in relatiorsystem of valuation. A bubble occurs
when speculators note the fast increase in valuk datide to buy in anticipation

of further rises, rather than because shares adervmlued. Thus many companies
become grossly overvalued. When the bubble bumstshare prices fall dramatically and
numerous general investors as well as businessiaeg@mns face serious financial loss
and ultimate economic hardship.

Modern portfolio theory (MPT) or portfolio theory as first introduced by Harry
Markowitz in his paper which is popularly known '@ortfolio Selection." Explaining
the concept of diversification, Markowitz proposedbtat investors should focus
on selecting portfolios based on their overall Hiskward characteristics. In other words;
investors should select portfolios and not indialdsecurities.

Markowitz (1952) identified the optimal rule forl@tating one’s wealth across risky
assets in a static setting. That in turn led toléier development of model of portfolio
allocation. The model considers only two factorsiclthare the expected return
and variance, and assumes investors are risk avEnseidea behind the model is that
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an investor cannot increase its expected returimowitincreasing the risk of the portfolio.
Sharpe (1964) and Lintner (1965) have built on Maikz (1952) model adding more

assumptions to the model. One of the assumptiohstbehe CAPM is that investors

agree on the expected rates of the return and ighs that they bear. That means
the distribution of the future returns is known ttee investors. CAPM also assumes
borrowing and lending at a risk-free rate regaslles the amount borrowed or lent.
Having market portfolio consisting of all risky a$s, one can form a minimum variance
frontier where portfolios are formed that minimizariance for a specific level

of expected return.

Together with William Sharpe and Merton Miller, arMarkowitz was awarded
the Nobel Prize for their research in 1990. In theearch, Markowitz demonstrated
that the portfolio risk came from the covariancéshe assets that made up the portfolio.
The marginal contribution of a security to the fwi® return variance is therefore
measured by the covariance between the secuetylsnrand the portfolio's return rather
than by the variance of the security itself. Markewthus established that the risk
of a portfolio is lower than the average of th&si®f each asset taken individually and
gave quantitative evidence of the contribution igédsification.

Literature review

In deriving the CAPM, Sharpe, Lintner and Mossirstamed expected utility (EU)

maximization in the face of risk aversion. Legendarticle of Markowitz (1952) then

gives rise to MPT. To avoid problems such as difficin input data, educating portfolio

managers and time-cost consideration, using siimglex model and generating mean
variance structure have become famous (Elton, Grame Padberg,1976 and 2003).

Sharpe has received a Nobel Prize in 1990 for theéehwhich empirical evidence is less
than poor. Fama and French (2004) argue the reasaid be many simplifying
assumptions. To better understanding these assumaptie should break down the model
and see its segmented portions.

Many academics have applied single index model eal world data and have tried
to construct optimal portfolio. Debasish Dutt (1p8&und that all the stocks selected are
bank stocks. He used Sharpe single index modeldardo optimize a portfolio of 31
companies from BSE (Bombay Stock Exchange) forpgm@éod October 1, 2001 to April
30, 2003 and used BSE 100 as market index.

Later on Asmita Chitnis (2010) optimized two polile using single index model,
compared them, and he found out that portfolios tenspread risk over many securities
and thus help to reduce the overall risk involv&ithe greater the portfolio’s Sharpe’s
ratio, the better is its performance.”
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A bubble in stock price may occur due to behavibfirance responses of individuals.
Werner de Bondt found that behavioural finance dlesady proved to be a productive,
pragmatic, and intuitive approach to asset priciregearch. With its requirements
for realism in assumptions, behavioural financeo alwings discipline to market
modelling.

According to Barley Rosser (200) a speculative brbbxists when the price
of something does not equal its market fundamemdalsome period of time for reasons
other than random shock.

The latest situation of the extremely inflated &gsiees during early 2010 and up to 2011
has been indicated as bubble (Rahman, 2010) beEstisgDhaka Stock Exchange) had
risen by 125 percent over the period from March®&dd February 2010.

Objectives of the study

The study has the following objectives:
— To construct an optimal portfolio in different matkscenarios.
- To test and analyse single index model by Sharpe intelligent tool to select
profitable stock in different market scenario fovestors.
- To allocate investment in different stocks considgrisk-return criteria.
— Selection of stocks in optimal portfolio both in arte bubble and bubble burst
scenario.

Rationale of the study

The rational of the study is to apply theoreticalnfiework of portfolio management
on a real world scenario and to form a well-balanoptimized and diversified portfolio
of stocks.

Sharpe’s single index model

Markowitz’'s efficient portfolio combines securitiegith a correlation of negative one
in order to reduce risk in the portfolio to gairtiopum return. In order to study N-security
portfolio using Markowitz model, the inputs requirare:

— expected returns,

— variances of returns,

- (N? = N)/2 covariance’s.

As a result, Markowitz’s model requirg¢s/ (N + 3)]/2 separate pieces of information
for identification of efficient portfolio. Hence ¢hmodel is complex in nature. William
Sharpe contributed to Markowitz's work and found aumore simplified model, where he
considered the fact that relationship between #eziroccurs only through their
individual relationships with some index or indices
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As a result of which the covariance data requirdmestduced from(N? — N)/2
under Markowitz model to only N measures of eaatusty as it relates to the index.
Overall, the Sharpe model requirEsV + 2] separate pieces of information as against
[N(N + 3)]/2 for Markowitz.

Sharpe’s Model of Portfolio Optimization

William Sharpe (1963) studied Markowitz's researahd worked on simplifying
the calculations in order to develop a practical aisthe model.

The single index model assumes co-movement betwtmeks is due to movement
in the index. The basic formula underlying the Brigdex model is:

WhereR; is return on the i-th stocld; is component of security i's that is independent
of market performancef is coefficient that measures expected changeRingiven
a change iR, andR,, is rate of return on market index.

The term4; in the formula above is usually broken down int@ telementsy; which is
the expected value df; ande;which is the random element df;.

Construction of optimal portfolios — methodology

The first step towards construction of an optimuantfplio using Sharpe’s single index
model is to select securities on the basis of vahg criteria:

— The return on the investment is greater than siefree return.

— The beta value for that security is positive.

For each security selected in the portfolio, expecteturn is then calculated using
equation (1). After selecting these securitieshte portfolio, next step is to construct
an optimal portfolio.

The construction of an optimal portfolio is sim@d if a single number measures
the desirability of including a security in the iopal portfolio. For Sharpe’s single model,
such a number exists. In this case, the desinalifiany security is directly related to its
excess return-to-beta ratio given by:

(Ri —Ry)/B (2)

WhereR; is expected return of stockRy is risk-free rate of return argj is beta of stock
i.

Excess return-to-beta ratio is calculated for esedurity in the portfolio and securities are
ranked in descending order of magnitude accordintheir excess return-to-beta ratio.
Further, the number of stocks selected in the aptinportfolio depends on a unique cut
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off rateC* such that all stocks with excess return-to-betiasareater than this unique cut
off C*are included and all stocks with lower ratios egeld.

To determineC™ it is necessary to calculate its value as if d#feé numbers of securities
were in the optimum portfolio. For a portfolio oftiocks,C; is given by:

_ o’>mY(Ri—Rf)B/c?ei
L7 1+e2mYyl_ B2/0%ei

)

Wheres?m market varianceg variance of a security’s movement that is not dased
with the movement of the market index; this is tingystematic risk of stock.

Over establishing the cut off raie", investor knows which securities are qualified
for the optimum portfolio and hence the optimumtfadio is constructed using qualified
securities.

Once an optimum portfolio is constructed, next $¢efo calculate the percentage invested
in each security in the optimum portfolio. The marage invested ith security is
denoted by; and is calculated using the expression:

— %
X =5, 4)
ﬁi (Ri_R ) *
a=he[f5 -] ®)

WhereC* is cut off ratez; is variable of weightR; is expected return of stockRy is
risk-free rate of returrg is beta of stock i and?ei is unsystematic risk of stock i.

For further discussion read Edwin J. Elton, MadinGruber, and Manfred W. Padberg.
(1976) “Simple Criteria for Optimal Portfolio Setean, Dec.,The Journal of Finance
Volume 31, Issue 5, 1341-1357.

Thus, the above expression determines the relmvestment in each security.

Constructing an optimal portfolio — analysis
Ex Ante Stock Price Bubble Scenario

DSl has been taken as the market indexes for thidodrom March 31, 2005

to December 31, 2009 obtained from Dhaka stock axg# library. Risk free return has
been taken to be the Treasury bill rate at 8.5%.@Monthly prices were taken from
Dhaka stock exchange.

Throughout and ex post Bubble Burst Scenario

Daily index and monthly price figures for the perimarch January 2010 to June 2012
have been obtained from Dhaka stock exchange YibRisk free return has been taken
to be the Treasury bill rate 11.5% % p.a.
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Stock Choice
Tab. 1 Portfolio

Sector Stock
— Beximco Pharma

— Square Pharma

- PGCB

- Summit Power

- Jamuna oll

- Titas gas

—  Prime Bank

— South East bank

— National Bank

— The city Bank

- Lafarge Surma

- Heidelberg Cement
- IDLC

- PLFSL

— Green Delta

— National life Insurance

Pharmaceuticals

Power and fuels

Bank

Cement

NBFI

Insurance

SourceAuthor’s selection

As the criteria for selection mentioned in Tabghares stocks with negatiy® stocks
with negative returns have been ignored as wele $harpe model will automatically
exclude such stocks as its ranking is based orsexegurns ovef.

Appendix 1 shows that almost all stocks have exgkotturns higher than the risk free
rate of return. For determining which of these ksowill be included in the optimal
portfolio, it is necessary to rank the stocks frioighest to lowest based on excess return
to beta ratio.

Appendix 2 shows that in the case of no short sitlesn be seen the cut off raté is
C13 or 8.62 and only the top ten securities mak@tite optimal portfolio. Whereas in the
case of short sales allowed situation, c is 8.52.

Once the composition of the optimal portfolio isolkkm, the next step is to calculate
the percentage to be invested in each securityAgpendix 3).

Besides during and after the bubble burst no stoalle an optimal portfolio due to not
surpassing the Single index model criteria (seeef\djx 4).

In ex ante stock price bubble scenario, most otheks selected are banks and financial
institutions stocks when no short sales allowedidiss in short sales allowed situation,
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Financial Assets and Investing

there is it can be found dominance of stocks okbamsurance, cement and non-banking

financial institutions (see Graph 1 and Graph 2).

Graph 1 Investment weight in asset (no short sales)
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SouceAuthor’s construction

Graph 2 Investment weight in asset (short sales allved)
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Souce:Author’'s construction
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Furthermore, during and after the bubble bursttookstook part on an optimal portfolio.
This is because of that the most stocks were &g ds market and market return was
negative after bubble burst.

Hence it has been seen based on random choiceassh Dhaka Stock Exchange that
we applied single index model which helped us thieae a well rationalized
and diversified portfolio.

Banks have performed well in last five years andstmgtock have positive and higher
beta. The beta, variance of the stocks changethesmarket data should be analysed
continually. The optimum portfolio and proportiomgy change time to time and hence
proper market research and expert opinion is heipfoortfolio management.

Conclusion

Constructing a portfolio rather than a stand-alstoezk may benefit an investor through
diversification and utilization of different risketurn combination. Stocks are selected
if their expected return is mostly strong enougt beta is positive one.

The purpose of the article has been effective duestsuccess to reveal the single index
model application in different scenarios. The cfitpmint changes hence new security
may be included in the optimal portfolio based isk return criteria.

Many empirical studies criticize the CAPM (Fama arRdench, 2004) whether it is

from empirical failing or theoretical perspectivd3espite that CAPM is widely used

and taught in MBA courses. Haim Levy, Enrico G. Gergi and Thorsten Hens (2011)

tested co-existence of expected utility theory alrkbwitz, Sharpe and Prospect Theory
of Kahneman and Tversky (1979).

CAPM might be useful for investing companies, itedonot have any benefits
for individual investors who do not intend to bawr@and lend and are willing to invest
their funds in a limited number of shares (Sav&biahrestani and Bidabad, 2012). They
presented a mathematical model for this group ofestors to invest their funds
in a limited number of shares and to minimize theisystematic risk, which the market
does not reward.

The financial literature has been always searchmegv addition to the portfolio
management and minimizes time, cost and overconderstanding barrier and biases.
Though risk return is expected to be basic priecipl
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Appendices
Appendix 1 Ranking of stocks based on excess retuta beta (R — R)/B

Stock Mean Excess Unsystematic Excess return
name return return 3 risk to beta
R) | (R-R) (R—R)B
1 | Prime bank 22.68 14.18 1.19 0.013002995 11.86
2 | City bank 22.42 13.92 1.18 0.013350371L 11.78
3 | South East bank 20.89 12.39 1j10 0.00905719 11.25
4 | Heidelberg cement 20.01 11.51 105 0.0088467p1 .9310
5 | National bank 19.17 10.67 1.00 0.019022971 10.57
6 | National life 18.23 9.73 0.95 0.016065578 10.14
7 | IDLC 17.53 9.033 0.92 0.012170718§ 9.79
8 | Summit power 17.45 8.95 0.91 0.023953808 9.74
9 | Green Delta 16.82 8.32 0.88  0.020022446 9.39
10 | Bex pharma 16.66 8.16 0.87 0.014456726 9.30
11 | Jamuna oll 15.16 6.66 0.79 0.021457785 8.34
12 | Square pharma 14.53 6.03 0,76 0.016859043 7.87
13 | Lafarge surma 12.29 3.79 0.64 0.006325083 5.86
14 | Titas gas 10.53 2.03 0.%5 0.0128075Q7 3.68

Risk free return Ris 8.5 %.
Souce:Author’s calculation

Appendix 2 Case of no short sales

(9]

Stock g 2 [(Ri-Ry) p2 Y(R-R) | Xp2
name | MR/ 0or | «giger | ioe? | et | ise? | ©
Prime i
1 Bank 14.18| 1.19| 0.013003 1304.0T4 109,87 1304.07 109.8/61
City |
2 Bank 13.92| 1.18| 0.01335 1232.427 10455 2536.50 214.4%55
South East i
3 Bank 12.39| 1.10| 0.00905F 1507.9%4 133/99 404445 348.7176
Heidelberg
4 11.51| 1.05| 0.00884y 1372.228 125,53 541668 473.8538
Cement
National |
5 Bank 10.67| 1.00| 0.019023 566.461 53.59 5083.14  527.5454
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National L )

6 | . 9.73 | 0.95| 0.016066 581.66p 57.36 6564.80 584.90 6 8.6
life Insur.

7 | IDLC 9.03 | 0.92| 0.012171 684.783 69.93 724959 .&b64 8.76
Summit )

8 8.95 | 0.91| 0.023954 343.34f 35.22 7592.93  690.07 0 8.8
Power
Green § L

9 Delta 8.32 | 0.88| 0.020022 368.611  39.22 7961.55 729.29 2 8.8
Bex ]

10 8.16 | 0.87| 0.014457 495.3501 53.23 8456.90 782525 8.8
pharma

11 | Jamunaoil 6.66 0.79 0.021458 247.911 2969 8104 812.21| 8.84
Square i i

12 6.03 | 0.76| 0.016859 274.13p 34.78 8978.94  847.00 0 8.8
pharma
Lafarge L L

13 3.79 | 0.64| 0.006325 388.645 66.29 9367.59 913.30 2 8.6
surma

14 | Titas gas 203 0.55 0.0128p8 88.04183 23,87 8455. 937.17| 8.52

Variance of market = 0.0058

SouceAuthor’s calculation

Appendix 3 Optimum portfolio — no short sales andIsort sales allowed

No short sales Short sales allowed
Stock 2 | (RI-Rf) % %
name ploei 1B C z invested C z invested
Prime
1 91.92 11.86 8.62| 298.6 0.19 8.52 307.86 0.27
bank
2 | City bank 88.49 11.78 8.62 280.27 0.18 8652 2891 0.25
South east
3 121.62 11.25 8.62| 320.3 0.20 8.52 33256 0.29
bank
Heidelberg
4 119.12 10.93 8.62| 275.2 0.17 8.52 28717 0.25
cement
National
5 53.07 10.57 8.62| 103.5 0.07 8.52 108.81 0.10
bank Ltd.
National
6 life 59.75 10.14 8.62 90.84 0.06 8.52 96.81 0.09
7 | IDLC 75.80 9.79 8.62 88.83 0.06 8.52 96.41 0.08
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Summit

8 38.34 9.74 8.62 43.19 0.03 8.52 47.03 0.0
power
Green

9 44.25 9.39 8.62 34.45 0.02 8.52 38.97 0.0
Delta
Bex

10 60.68 9.30 8.62 41.61 0.03 8.52 47.67 0.0
pharma

11 | Jamunaoill 37.20 8.34 8.6 0.00 8.2 -6.87 1-0,
Square

12 45.42 7.87 8.62 0.00 8.52  -29.08 -0.0
pharma
Lafrage

13 102.37 5.86 8.62 0.00 8.5 -272.10 -0.2
surma

14 | Titas gas 43.17 3.68 8.6 0.00 8.62 -208.59 18-0

Total | 1577.06 1.0 Total | 1136.19 1.0

Note: PLFSL and PGCB excluded due to negative. beta

Souce:Author’s calculation

Appendix 4 Criteria: Excess return over beta > riskfree rate (on data from January
2010 to June 2012)

Criteria: Excess return over beta > risk free rate

Stock Name
. a=-0.20
1 Beximco Pharma
b=0.81
a=-0.22
2 | Square Pharma
b =0.55
a=-0.15
3 | PGCB
b=0.94
. =-0.14
4 | Jamuna Oil
b=1.07
. a=-0.1632
5 Prime Bank
b=0.92
. a=-0.1646
6 | Summit Power
b =0.96
. a=-0.1665
7 | National Bank(NBL)
b =0.80
. a=-0.24
8 | Heidelberg Cement
b=0.52
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a=-0.25
9 | Lafarge Surma
b=0.48
) a=-0.1464
10 | Titas Gas b=0095
) a=-0.18
11| City Bank
b =0.90

Note: Criteria — Excess Return over beta > risk fige;§ >0.

Risk free rate for the period from January 201Q@uae 2012 is considered 11.5% (treasury bill
rate). Criteria is not met, because excess retuenloeta is less than risk free rate.

SouceAuthor’s calculation
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