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ABSTRACT

The present study examines the Capital Asset Brigindel (CAPM) for the Indian stock market usingntidy
stock returns from 250 companies of BSE 500 Indsrd on the Bombay stock exchange for the perfathouary 2000
to December 2010. The findings of this study aré substantiating the theory's basic result thahdvigisk (beta) is
associated with higher levels of return. The thisopyediction for the intercept is that it shoulfual zero and the slope
should equal the excess returns on the marketatiortfThe results of the study lead to negate theva hypotheses and
offer evidence against the CAPM. The tests conduttieexamine the nonlinearity of the relationshgivieen return and
betas bolster the hypothesis that the expectedirbeia relationship is linear. Additionally, tisitidy investigates whether
the CAPM adequately captures all-important deteamis of returns, including the residual variancstotks. The results

exhibit that residual risk has an effect on theeetpd returns of portfolios.
KEYWORDS: CAPM, Portfolio Returns, Beta, Risk Free Rate, Sygttic Risk
INTRODUCTION

Asset pricing theory is a framework designed tonithi¢ and measure risk as well as assign rewardgisi
bearing. This theory helps us understand why tlpeebed return on a short-term government bondldd kess than the
expected return on a stock. Similarly, it helpsunslerstand why two different stocks have differerpected returns.
The theory also helps us understand why expecteninsechange through time. The asset pricing fraonkwsually
begins with a number of premises such as: invesit@shigher rather than lower expected returngegtors dislike risk
and investors hold well-diversified portfolios. Beeinsights help us assess the “fair” rate of refar a particular asset.
While there have been many advances in asset grisiar the past 40 years, to understand the idbaesve face with
asset pricing in emerging markets, it is usefuloitow the framework of the first asset pricing ting, the Capital Asset
Pricing Model (CAPM) of Sharpe and Jensen’s. Sil¢#liam Sharpe (1964) and Jensen’s (1965) foundnaal
relationship between expected returns of assetsttagid market betas and developed the famous Cajstset Pricing
Model (CAPM)

CAPITAL ASSET PRICING MODEL is a model that stamtdth a specification of investors‘choice. From the
investors‘point of view, investors like overall piotio reward (expected return) and dislike ovepalttfolio risk (variance
or standard deviation of return). So as a reswgstors immediately will grab those projects—tas low risk and high
expected rate of return. In fact, those projecth Vawer risk will ask for a higher price, which farn immediately drives
down the expected rate of return. Consequently vghavailable for purchase in the real world mostsubject to some

trade-off: Projects that have more market-risk noifdr a higher expected rate of return if they tmanbe purchased by
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investors. But what exactly does this relation Itik&? It is actually the domain of the capitaletgsricing model.

Capital Asset Pricing Model (CAPM) is based on tparameter portfolio analysis developed by Markowitz
(1952). It is the standard risk, return model usganost academicians & practitioners. The undegyioncept of CAPM ,
is that investors are rewarded for only that portiad risk which is not diversifiable. This non-drediable variance is

termed as beta, to which expected returns aredinke

This model was simultaneously & independently depetl by John Linter (1965), Jan Mossin (1966) &IMfih
Sharpe (1964).

In the equation form model can be expressed assl|

E (Ri)=Rfpi [E(RM)RT. 1)
Where, E (R i) = expected rate of returnidmsset

R f = risk free rate of return

E (R M) = expected rate of return on the marketfpbo

B | = estimate of beta for thes stock, i.e. The non diversifiable risk itd asset.

This relation between the expected rate of returnmarket portfolio & expected rate of return onedgne, as
described by equation (1) also known as SecuritykbtalLine (SML). If CAPM is valid, all security wilie in a straight
line in the E (R i),p | space, called SML. The SML implies that, theuratis a linearly increasing function of risk.
Moreover, only the market risk affects the retdrhe non diversifiable risk is also known as the kaarisk, which is also
referred as "systematic risk". The beta of a stecékmeasure of how much market risk faced by tiqodar stock, i.e. The
sensitivity of an asset with respect to market fpbict. Stability of p is very important, since for almost all investment
decisiong3s are playing a significant role in risk measureng&risk management. Now fis are not stable over time, then

it loses its importance.
The Set of Assumptions Employed to Develop CAPM came Summarized as Follows
» Investors are risk averse & they have a preferémcthe expected return & dislike of risk.

» Investors make investment decisions based on thected rate of return & the variance of the undegasset

return. l.e. Assumptions of two-parameter utilijétion.

* Investors desire to hold a portfolio that lies @dhe efficient frontier. (The efficient fronties ialso known as

diversification frontier)

» These 3 assumptions were made in the developmeahedflarkowitz & Sharpe single index portfolio aysb

model. In addition to these three assumptions, CAddd made the following assumptions:
* Thereis arisk less asset & investors can lertibaow at that risk free rate.

« All the investments are perfectly divisible. That the fractional shares for any investment capurehased at

any moment.
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« All the investors have the homogeneous expectatiegarding investment horizon or holding period aad
forecasted expected returns & level of risk of sti@s. At the same time, there is a complete age® among

investors as to the return distribution for eaatusigy & portfolio.

 There are no imperfections in the market that prevbe investors in buying or selling the assetsrév
importantly, there are no commissions or taxes lirad with the security transaction. That meanstettae no

costs involved in diversification & there is nofdifential tax treatment of capital gain & ordinémgome.

e There is no uncertainty about expected inflatianalbernatively, all security prices fully refleatl changes in
future inflation expectations.

e The capital market is in equilibrium. That is dletinvestment decisions have been made & there fsinther

trading without new information.
Even though, some of the assumptions are clearbalistic, since its introduction in the early 1860
THE CLASSIC SUPPORT OF THE THEORY

The model was developed in the early 1960°‘s by [g#h§t964], Lintner [1965] and Mossin [1966]. In gisnple
form, the CAPM predicts that the expected returraprasset above the risk-free rate is proportibhatéated to the non-
diversifiable risk, which is measured by the asséttta. One of the earliest empirical studies thahd supportive
evidence for CAPM is that of Black, Jensen and $=h§1972]. Using monthly return data and portfsli@ther than
individual stocks, Black et al tested whether thess-section of expected returns is linear in bEtee authors found that
the data are consistent with the predictions of@A®M i.e. The relation between the average redunch beta is very close
to linear and that portfolio with high (low) betaave high (low) average returns.

Another classic empirical study that supports theoty is that of Fama and McBeth [1973]; they exsedi
whether there is a positive linear relation betwaeerage returns and beta. Moreover, the authuestigated whether the
squared value of bets and the volatility of ass&irns can explain the residual variation in aversgurns across assets

that are not explained by beta alone.
CHALLENGES TO THE VALIDITY OF THE THEORY

In the early 1980s, several studies suggestediibet were deviations from the linear CAPM riskure trade-
off due to other variables that affect this tradlebhe purpose of the above studies was to fincctimeponents that CAPM

was missing in explaining the risk-return tradeanifl to identify the variables that created thasaadions.

Banz [1981] tested the CAPM by checking whethersize of firms can explain the residual variatioraverage
returns across assets that remain unexplainedeb@ APM's beta. The author concluded that the aweraturns on stocks
of small firms (those with low market values of #éguwere higher than the average returns on stotkarge firms (those

with high market values of equity). This findingshaecome known as the size effect.

The research has been expanded by examining ditfeets of variables that might affect the riskinettradeoff.
In particular, the earnings yield (Basu [1977]udeage, and the ratio of a firm‘s book value ofiggto its market value
(e.g. Statman [1980], Rosenberg, Reid and Lanft&®3] and Chan, Hamao, Lakonishok [1991]) havde#n utilized in
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testing the validity of CAPM.

The general reaction to Banz's [1981] findings,ttB@PM may be missing some aspects of reality, was
support the view that although the data may sugdegiations from CAPM, these deviations are notngportant as to

reject the theory.

However, this idea has been challenged by Famaeermth [1992]. They showed that Banz's findings hhige
economically so important that it raises seriousstjons against the validity of the CAPM. Fama Bnehch [1992] used
the same procedure as Fame and McBeth [1973] bwedrat very different conclusions. Fame and M¢Béhd a

positive relation between return and risk while Baand French find no relation at all. 6

The Fama and French [1992] study has itself beiéicized. Kothari, Shaken and Sloan [1995] argust flama

and French's [1992] findings depend essentiallyhow the statistical findings are interpreted.

Amihudm, Christensen and Mendelson [1992] and B[4&©3] support the view that the data are tooybis
invalidate the CAPM. In fact, they show that whemare efficient statistical method is used, thenestied relation
between average return and beta is positive amifis@nt. Black [1993] suggests that the size dffested by Banz [1981]

could simply be a sample period effect i.e. The sifect is observed in some periods and not iareth

Jagannathan and Wang [1993] argues that the lackgfirical support for the CAPM may be due to the
inappropriateness of the basic assumptions matkilitate the empirical analysis. For example, trexspirical tests of
the CAPM assume that the return on broad stock ehamKlices is a good proxy for the return on thekagportfolio of all
assets in the economy. However, these types ofah&mllexes do not capture all assets in the ecorsguolg as human

capital.

Other empirical evidence on stock returns is basethe argument that the volatility of stock retiim constantly
changing. When one considers a time-varying retlistribution, one must refer to the conditional meeariance, and

covariance that change depending on currently @viailinformation.

All the studies above aim to improve the empiritabting of CAPM. There have also been numerous
modifications to the models and whether the edrbeshe subsequent alternative models validateobthe CAPM is yet

to be determined.
LITERATURE REVIEW

e Grigoris Michailidis, Stavros Tsopoglou, DemetriBapanastasiou (2006) examines the Capital Assein@ri
Model (CAPM) for the Greek stock market. The fingsrof this article were not supportive of the tlyepbasic
statement that higher risk (beta) is associate wigher levels of return. The tests were condutteexamine
the nonlinearity of the relationship between retam betas support the hypothesis that the expeetech-beta
relationship is not non-linear. Additionally, thigper investigates whether the CAPM adequatelyucaptall-
important determinants of returns or not. For tlegson the study includes the residual variancgamks as an

explanatory variable. The results demonstratertstiual risk has no effect on the expected retofportfolios.

e Attiya Y. Javid & Eatzaz Ahmad (2008) attempt topérically investigate the risk and return relatibips of
individual stocks traded at Karachi Stock Excha(g§8E), the main equity market in Pakistan. The eioal
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findings do not support the standard CAPM modeh asodel to explain assets pricing in the Pakistaypiity
market. The critical condition of CAPM, i.e. Thasea positive trade-off between risk and return+ejgcted and

residual risk plays some role in pricing risky dssé

Journal Sarma & Pranita Sarmah (September 2008jrierily study the stability of stocgs using the chow test

on the Bombay stock exchange and the result shuavdetas are unstable over time.

Sermon Das (2007) test the stability of betas dfvidual stocks over a period of time using two r@metric
tests in NSE Nifty (February 1999 to September 208id sub-divided the sample period into 3 sulieper two
bullish and one bearish. The author found that unde method (regression using time as a vari&de) of the
stocks had a stable beta, while using the secoritloth€regression using dummy variables) 65% ofstoeks
had stable betas.

This Study will try to address two of the Most Impatant Questions Regarding CAPM.

The study will examine whether the relationshipwestn asset return & correspondifigvalue as posed by
CAPM is valid in Indian context or not. For thaasen study will examine the validity of CAPM for $@cks

listed on BSE, and after that it will examine ttadidity of CAPM for 10 different industries to gatbroader idea.

The study will also examine whether stgikare stable over time or not, & if not, what dre teasons behind its
movement over time. While addressing the questienstudy will try to examine what are the effectstock
market crash (January 2008) on individual stpskl.e. What are the effects of stock market casindividual

stock's systematic risk.

The Study is arranged as Follows:

The initial part of the study contains the desaipbf the selected data & the selection criteria.

Then it empirically tests the validity of CAPM. Uaxdthis part of the study, there are 4 subsectifirss;two of

them contain the estimation methodology & hypothdssting. And next two of them contain the emapliriinding,

interpretation of results & interpretation of resuln the empirical testing part the study fiesttthe validity of CAPM on
selected stocks using SENSEX, and then BSE 100, B®E& BSE 500 as the proxy of market index. Thas study
empirically tests the validity of CAPM on differeinidustry indices using SENSEX as the proxy mapietfolio.

And the final part of the study contains the teststability of systematic risk. This section is@akub-divided into

four sub-sections. First two of them contain thénestion methodology & hypotheses testing. And newb of them

contain the result & interpretation of results.

And finally the conclusion of whole study containghe final conclusion part.
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Table 1: Descriptions of Selected Companies

Company Name Sector Market Capitalization.(Rs.Cr.)
Infosys Tech. Information Tech 60321.07
ITC FMCG 17915.29
State Bank Of India | Finance 11380.82
ICICI Finance 10782.33
Ranbaxy Healthcare 7971.61
NIIT Information Tech 6155.74
HPCL Oil & Gas 4608.1
Castrol India Oil & Gas 3889.22
Nestle FMCG 3587.15
Novartis Health care 2969.5

All selected securities are traded on the BSE (Bonfitock Exchange) on a continuous basis.

Next as far as industry indices are concern, thdysselected almost all available BSE industrydediexcept a
few to get a broader idea regarding the market.sefected industries & their descriptions are giwvetie following table
(table 2):

Table 2: Descriptions of Selected Industry Indices

Name Of The Index Description
BSE AUTO BSE Auto Index comprises all the major auto stankke BSE 500 Index
. BSE POWER is an index to track the performanogoofipanies in the power
BSE POWER and energy sector. BSE Power index comprises coiepémt are into the
business of generation, transmission and distobuif electricity.
Bankex was launched by BSE to track the performaintiee leading banking
sectors as bank stocks are emerging as a majoes¢@fithe stock market.
Bankex Index includes 12 selected major stocks vrepresent total 90% marke
capitalization of all the banking sector stockgelison the BSE.
Products that show a sudden shelf turnover, at acatipely low cost are
classified as Fast Moving Consumer Goods. Eatabtdsdrinks, and cleaning
materials fall in FMCG category. FMCG Index monitdne performance of the
major brands in the FMCG category.
Health Care and Pharmacy sector are emergingaggstffectors on the economy
BSE HC of India. BSE Health Care Index monitoring the btieahre sector performance
individually.
Keeping track of the changing trends in Indian Exoy, BSE launched new
BSE IT sectoral index named IT Index. Stocks capturing 908fket capitalization from
the IT sector are listed on the IT Index.
Oil and Gas sector is gaining its own weight agdh@éeconomy. The stocks from
oil and gas sectors have lot of effect on the stnakket movement. The index
covers 90% of the sect oral market capitalizatiod ia based on the Free-Float
methodology
Products whose life expectancy is at least threesygre known as consumer
BSE CD durable. BSE classified the 90% market capitalimatitocks in the field of
consumer durable in the Sector Series
Consumer goods index is a part of the BSE sectlindides.CG Index comprises
BSE CG the companies occupying 90% market capitalizatiothé field of consumer
goods.
BSE metal index was launched to track the perfoomari major metal
companies in India

BSE BANKEX

—_

BSE FMCG

BSE OIL & GAS

BSE METAL

Each stocks & industry indices consist of 996 obstions of the daily closing prices for the chogeniod. For
the period 2005 to 2008 the data are taken from B8lsite (http://www.bseindia.com/)
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On the basis of available information on closiniggs the rate of return on a particular assetspzded by using
the following formula:

Rit = (Pi, t — Pi, t-1)/Pt-1

Where, Pi, t = Daily closing price of assét the time period t,
Pi, t-1 = Daily closing price of assiin the time period t-1,
Rit = Daily rate of return of asskin the time period t

The weekly data on 91 days Treasury bill were use@roxy of risk free rate of return & BSE 30 (SENS
were used as a proxy for price of market portfolibe 91 days Treasury bill were used as risk fesetasince it is backed
by government of India, thus considered as ondn@fsafest asset in the country. The data for 9% dagasury bill are
taken from the Reserve Bank of India‘s websitep(ffitww.rbi.org.in/). Along with SENSEX, the studiso used the
BSE 100, BSE 200 & BSE 500 as market proxy to eranthe CAPM relationship for the selected stocksdifferent
market portfolios. The descriptions of selectedkatindices (especially SENSEX) given in the foliog/table

METHODOLOGY

The study starts analysis by empirical model dgyedoby Sharpe (1964) and Lintner (1966) in which a

relationship for expected return is written as:
E (Ri) =Rf i [E (RM) Rf] 2

Where, E (R i) is expected return oth asset, R f is risk free rate, E (R M) is expégtturn on market portfolio

& B is the measure of risk or market sensitivity patandefined as:
i =Cov(Ri-Rf,Rm-Rf)/Var (Ri-Rf) )
This equation (3) measures the sensitivity of astatn to variation in market return.
In risk premium form CAPM equation can be written a
E (Ri)Rf= gi [E(RM) Rf] 4)

Here, [E (R i) R f] is the excess return on itheds$ [E (R M) R f] is the excess return on markettfolio over

the risk-free rate. Equation (4) says that the etqueexcess return on any asset is directly pragott itsp.

Now for estimation of individual ass@s the study uses the CAPM equation in risk premfarm with an
intercept term:

Rit Rf t=aifi [RMt Rft] +uit (5)
Where, R it= the return on stock i (i=1, 2...... 10}fs period t (t=1, 2 ....... 995)

R ft= the rate of return on a risk-free asset atgériod t

R Mt= the rate of return on proxy of market poritfcht the period t

uit= the corresponding random disturbance ternhénrégression equation.
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uit iid N(0, su2) & uit is independent of RMt.

The intercept termof) sometimes called Jensen's alpha'. i is the risk-adjusted performamemsure that
represents the average return on a portfolio oadr aove that predicted by the CAPM. i.e. it measuhe degree to
which a particular asset earning significant reguafter accounting for its market risk, as measimedteta. If the asset is
earning a fair return for the given portfolio‘s smatic risk, then would be zero. Jensen's alplmavalthe statistical test,
whether thdth asset gives significantly greater (or less)methan would be expected using the CAPM. Jensee&sure
is one of the ways to help determine if an asseaising the proper return for its level of risktHe value is positive, then

the asset is earning excess returns. In other wargdssitive value for Jensen's alpha means tlet has "beat the market".

Itis,
Ri= y1+ y2 B i+e (6)
Where, | = Expected rate of return on ith assdorall i, i=1,2,.......... 10

Rit= rate of return from ith asset at the period t,
T=total number of data point (=995 in this study)

The coefficientyl is the premium associated with beta risk and raeréept termy2 has been added in the

equation. The equation (6) also known as Securayket Line (SML).

The validity of CAPM is examined in this study l®sting two implications of the relationship betwexxpected
return and market beta given in Equation (6).

First expected returns are linearly related torthetas and no other variable has marginal expapaower.

Second the beta premium is positive, meaning tkpeeted return on market portfolio exceeds the etgue

return on assets whose returns are uncorrelatéctigtmarket return.
LIMITATIONS OF THE CAPM

The CAPM allows focus on the risk that is importémtasset pricing—market risk. However, there avme

drawbacks to applying the CAPM.

» Abetais an estimate of systematic risk. For stptthe beta is typically estimated using historfedlirns. But the
estimate for beta depends on the method and piriathich is it is measured. For assets other thacks, beta
estimation is more difficult.

e« The CAPM includes some unrealistic assumptionse Likassumes that all investors can borrow and &rthe
same rate or all the investors have the homogeneapsctations. But this assumption of homogeneous

expectation is unrealistic even if all the investare equally & fully informed.

* In studies of the CAPM applied to common stocke, @APM does not explain the differences in retuors
securities that differ over time, differ on the isasf dividend yield, and differ on the basis o ttmarket value of

equity (the so called —size effectl).

Though it lacks reality and is difficult to appthe CAPM makes some sense regarding the role efslfication
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and the type of risk that should be consideredwestment decisions making.

Nowadays almost every investor who wants to unélerta project used to justify his decision parthsdxh on
CAPM. The reason is that the model provides thenmed calculating the return for a particular as$éis model was the
first successful attempt to show how to assessiskeof the cash flows of a potential investmerdjpct. The CAPM can
estimate the project's cost of capital and the etqubrate of return that investors will demanchiéyt are to invest in the

project.

The model was developed to explain the differencdbe risk premium across assets. According totlleery
these differences are due to differences in tHeness of the returns on the assets. The modedsstaat the correct
measure of the riskiness of an asset is its batdhanrisk premium per unit of riskiness is the sauross all assets. Given

the risk free rate and the beta of an asset, theNCAan predict the expected risk premium for aetass

The theory itself has created an academic debatat &5 usefulness and validity. In general, theieital testing

of CAPM has two broad purposes:
Test whether or not the theories should be rejected
Provide Information that can Aid Financial Decisiors.

To execute (1) tests are conducted which couldnpiadty at least reject the model. The model pasisegest if it
is not possible to reject the hypothesis that itrie. Methods of statistical analysis could beliegpin order to draw

reliable conclusions on whether the model is suigglooy the data or not.

To execute (2) the empirical work uses the thearya aehicle for organizing and interpreting theadatthout
seeking ways of rejecting the theory. This kindapproach is found in the area of portfolio decigiaking, in particular
with regards to the selection of assets to the bbagsold. For example, investors are advisedutp dr sell assets that
according to CAPM are underpriced or overpricegeesively. In this case empirical analysis evalsdtee assets, assess
their riskiness, analyze them, and place themtim@ respective categories is very important. éos illustration of the
latter methodology appears in corporate financeravbige estimated beta coefficients are used irsasgpthe riskiness of

different investment projects
FINDINGS AND SUGGESTIONS

e But the risk return trade off implied by CAPM istrabserved i.e., high risk portfolios giving higheturns is not

observed.

» Even in the case of individual securities alsoghaly revealed that the intercept term is not §icant showing
evidence of CAPM.

» CAPM holds only partially in the sense that MarRé&tk premium is a significant explanatory variable.

« The CAPM predicts that the asset's expected ratetofn has a linear relationship with its systemask. The

findings of the test are in contrast with the abbypothesis and indicate inconsistency with the GIAP

« Jenson’s alpha, is the intercept of the regresaimh measures the abnormal return of the portfalergthe

correlation of the return on asgewith the return on the market portfolio. If CAPMIts in general, correlation
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of asset return with the market retur) @lone could provide sufficient explanation to thek premium, such that

alpha should be zero. For this reason, a hypothesisige&iperformed with null hypothesifpha= 0.

* At-stat of greater than 1.96 with significanceslésan 0.05 indicates that the independent variatdesignificant
predictor of the dependent variable within and belythe sample. The result from the above tablecatds that

alpha is not statistically significant.

» According to CAPM the stock expected rate of retigronly affected by its systematic risk, i.e., Imasrelation

with non-systematic risk at all. The findings oé ttest do not fully confirm this hypothesis.
CONCLUSIONS

The major findings of the study are CAPM holds opbrtially in the sense that Market Risk premiunais
significant explanatory variable. There is a pwositielationship between excess portfolio returrss lagtas but there is no
evidence indicating that higher risk means higle¢urns. Further we find that a non-linear relatipsetween portfolio
returns and betas. One of the new improved prioiodel is the arbitrage pricing model and it wasdweld at the time of
its introduction that it will solve the theoreticahd empirical problems associated with CAPM. Hoavem the case of
India the regression analysis show that ex-postoraconomic factors have limited impact on stodkimes and here also
it is the market risk premium that explains the tofsthe portfolio returns. Only one of the FF fast do not have
significant impact on stock returns and that facsathe size factor. On the basis of adjusted R2ay be concluded that
FF model outperforms CAPM especially for the higiabportfolios.
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