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ABSTRACT
The CAPM has for a long time been used to explain the expected return on stocks. However,
the discoveries of market anomalies such as the Size, Book-to-Market and the Momentum
effects, have greatly undermined the CAPM’s ability to explain the expected returns on
stocks. These anomalies prompted Fama and French (1993) and Carhart (1997) to propound
asset pricing models that captured the effects of these anomalies in them. This study sought
to test whether the CAPM, Fama and French (1993) Three-factor model and the Carhart’s
(1997) Four-factor model can explain the returns of stocks traded in the NSE, from a
portfolio perspective. The stock returns used in this study were those of the forty eight
companies that trade under the MIMS in the NSE, during the period January 2009 to
December,2013. Six portfolios that were sorted for size and Book-to-Market were created
and used’to test the CAPM as well as the Fama and French (1993) Three-factor model. Also,
an additior portfolios that were sorted for size and past performance were constructed
to test the %1997) Four-factor model. The data was then analyzed using time series

regression ana nd the estimated parameters were tested for significance. This study
finds that even tho me CAPM has been highly regarded for many years since it was put
forward, when teste he,NSE from a portfolios perspective, the evidence in support of it is
weak. This study finds thﬁ?yr significant factors existed that were not captured by CAPM,
implying therefore that b t an adequate measure of risk. Also, as for the Fama and

French (1993) Three-facter m 1s study finds that it doesn’t quite capture all the factors
influencing the returns toc a d in the NSE. However, this study finds that the
Carhart’s (1997) Four- fa ms better relative to the CAPM and the Fama and
French (1993) Three- factor d as observed to have a better explanatory power of
the variation of expected retur os ets of portfolios that it was tested on. The
findings of this study will be r t SI nce to the finance academia and other
interested parties as it will assist in derstandlng of an asset-pricing model
that can explain better, the variations |n ns 0 S traded in the NSE.
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CHAPTER ONE

INTRODUCTION

1.1 Background of the study
A perfectly legitimate question that one can ask is; “why does a return on a stock differ from
that of another?” This has been an area of focus in the field of finance since its inception.
Any person with a background in finance, when presented with this question, has one thought
that instantaneously goes through his or her mind - CAPM.

O
CAPM w s propounded by Sharpe (1964), Lintner (1965) and Black (1972) has
always been co ed to be the magnum opus, almost a magical formula for asset pricing.
It attempts to expl '»(bmy, the cross-sectional expected stock returns, differ, using only a
single factor- beta, whi e covariance between the market return and the individual
stock return (Rustam & Nic/h 010). Decades later CAPM is still the centre piece of most
finance courses and indeeda.it |§§ the only asset pricing model that is taught in these
courses. It is also widely j\lo s such as evaluating the performance of an asset
or portfolio and the estlmatlo ec pital for a firm. CAPM is an equilibrium
model and provided it is correct t ti/@t is efficient, any stock behavior that
cannot be explained by CAPM is con {( arket anomaly (Rustam & Nicklas,
2010).
The fascinating thing about CAPM s that it offer:m mtx& pleasmg and powerful
prediction about how to measure risk and it describes the relatlon s between expected
return and risk as measured by beta (Fama & French, 2004).Unfortuy the empirical
studies that have been conducted to test CAPM, conclude that the model ﬁ‘g}oor enough to
invalidate the way it is used in application (Fama & French, 2004).

Throughout the history of stock markets, there have been many markets anomalies that have
been spotted and rigorously researched on by the world’s academia. Since the advent of
CAPM, many studies on the variations of cross-sectional expected returns of portfolios have
been conducted, using different methods, to test its empirical validity. The vast majority of
these studies have been conducted on the United States Stock Markets. After testing CAPM,

1



Fama and French (1992), have in their findings, proof that beta alone cannot explain the
differences between the cross- sectional expected stock returns in the United States Stock
Markets as well as other international stock markets. Fama and French (1993) propose an
addition of two more variables to the CAPM, to form a three-factor model. When tested, they
find that it offered a better explanation of the cross-sectional variations of expected stock
returns relative to the CAPM. The three factors include; the market factor, the ratio of book
equity to market equity factor and the market capitalization or size factor. The resulting asset
pricing @el came to be known as the Fama and French (1993) three-factor model.

The findings @;&a and French (1993), to begin with, are very controversial because they
}ﬁes such as size (market capitalization) of the firm and the book to
ro g@lain the variations in the expected returns of stocks better than

beta. The controversy ari

claim that simple

market equity can st
an attempt to explain why the two variables predict stock
expected returns. Fama }}d Fr 1995) argue that the two factors function as a proxy to
risk exposure. Kothari, S%and 0an (1995) argue that book to market equity and size
are able to explain the varia /g/croé%ﬁional returns of stocks because of survivorship
bias. After the Fama and French ) threesfagtor model was propounded, other studies

started coming up, that either confirmfute Lfindings.

Although the Fama and French (1993) three%g;}o(%been widely acknowledged by

many researchers, it has been subject to criticismT such {?i{]ability to explain the

rw the future (Nartea,
Ward & Djajadikerta, 2009). Consequently it has been subject to further @ovements.

8

Carhart (1997) finds that the addition of a new variable, momentum effect, into the Fama and

momentum factor which is the continuation of short run past re

French (1993) three-factor model significantly boosted its explanatory power. The resulting
model came to be known as the Cahart’s (1997) four-factor model. Momentum effect, just
like the size factor and the Book-to-market equity factor, is a market anomaly. Jegadeesh
(1990) and Jegadeesh and Titman (1993) find that there is evidence on the existence of the
momentum effect on the variation of the cross sectional expected returns of stocks. They

conclude that in the short run, stocks considered to be past winner out perform those that are



considered to be past losers and so, going long on past winners and going short on past losers
leads to significant abnormal returns being earned. The Cahart (1997) four-factor model was

found to better explain, the cross-sectional variations of expected return of stocks.

This research intended to test whether these asset-pricing models, can explain the expected

returns on stocks traded in the Kenyan Stock Market.

1.2 Statefyent of the Problem
A few stu ave been conducted to test the CAPM in the NSE but the Fama and French

three-factor m d the Carhart’s four-factor model are yet to be tested on the NSE, from
a portfolio perspe vowever he tested CAPM empirically from an individual stock
perspective unlike the Fa nd French who tested CAPM from a portfolio perspective.Also,
since Carhart’s four-factor @Which also includes the momentum effect, was developed
and tested on the United/State k Markets, it is important that its robustness be tested
using data from other st rket as the NSE. It is worthy to note that Carhart’s
approach was similar to that &a a&ﬁench as he analyzed the stocks from a portfolio
perspective. Even though some Is>can

to some degree, there is no model that plal
My choice of working with these three a cin

E?

test result based on my own empirical st

the expected return of an asset with risk

expected return in a complete manner.

Is was aimed at getting different
@e ledge no research has been
conducted to test whether the CAPM, Fama ren%factor model and the
Carhart’sfour-factor model, can explain the expected returns on K anuity stocks, from a
portfolio perspective. This gap in research necessitated this study. O

Q)

1.3 General Objectives
To test whether asset-pricing models explain the expected return on portfolios of equity

stocks traded in the Kenyan Stock Markets.

1.4 Specific Objectives
i.  To test whether CAPM explains the expected returns of stock portfolios in the NSE.



ii.  To test whether the Fama and French (1993) three-factor model explains the expected

returns of stock portfolios in the NSE.

iii.  To test whether the Carhart’s (1997) four-factor model explains the expected returns
of stock portfolios in the NSE.

1.5 Research Questions
I. I@ the CAPM explain the expected returns of stock portfolios in the NSE?

ii. Does a and French (1993) three-factor model explain the expected returns of
tf§r

stock por the NSE?

iii. Does the Carhart i% four-factor model explain expected returns of stock

portfolios in the

1.6 Significance of the StuQ
Academicians in the field of f| II be rom the findings of this study, concerning
the explanatory power of each of the t odel is will greatly boost their efforts, in the

never ending quest for an asset pricing m t c
completely. G} /9\9

The findings of this study will also be of great importance to flnagg}idwsors and potential

|n the expected returns on stock,

investors in the NSE because it will enable them to determine whether@artlcular asset is
either correctly priced or mispriced. This will enable them to build pq@ios that will
maximize their returns, as they try to take advantage of market imbalances where the

expected return on stocks is not equal to the required return on the stocks.

Capital market regulators will also benefit from this study as they will be able to investigate
on and identify possible factors that might cause market imbalances. This will help them to

boost the market efficiency.



1.7 Delimitations

This study intended to test the CAPM, Fama and French (1993) three-factor model and the
Cahart,s (1997) four factor model holistically from a portfolio perspective. To achieve this,
financial data for most equity stocks listed in the NSE were taken into consideration for the
time period beginning January 2009 to December 2013. This practice of analyzing equity
stocks and testing of asset-pricing models from a portfolio perspective is widely accepted and
has been replicated in many previous empirical studies and so, it is hoped that the validity of
this stud@ll be greatly enhanced.

1.8 L|m|tat| e Study
This study only }?}hree asset pricing models namely; the CAPM, Fama and French
(1993) three-factor mode

pricing models that have b t forward by various researchers in the field of finance that
also strive to explain the/é‘pect ‘d?urn of the stocks but there is no general consensus, as to

which among them, is th S upe /sl
Despite the fact that not all asse{§/ modelsAwill be tested, the findings of this study will

greatly boost the struggle for the sear { set-pricing model that can explain the

the Cahart’s (1997) four-factor model. There are other asset-

expected returns of stocks listed on the N



1.9 Definition of key terms
Beta- it’s a measure of systematic risk which is the risk that cannot be eliminated through
diversification (Fama & French ,1993).

Cross-sectional variation of stock returns- it is an observation of varying returns across

different stocks at a given point in time (Rustam & Nicklas , 2010).

Factor sgnsitivity- it’s a measure of the responsiveness of the expected return of a security
to a changedh afactor (Fama & French, 1993).

Growth stocks or 5I ur stocks — they are firms considered to have a low book-to-market

equity ratio (Rustam N}fslas , 2010)

Large cap stocks- they fir nsidered to have a large market capitalization as per a
predetermined criterion (Ke 69 3));9
Small cap stocks — they are firm re cosidered to have a small market capitalization as

per a predetermined criterion (Keim, 1 /L

Value stocks- they are firms that are considere@l ha§ h book-to-market equity ratio

(Rustam & Nicklas , 2010). /)\
L
%



CHAPTER TWO
LITERATURE REVIEW

2.1 Introduction

This chapter presents the theories on efficient market hypothesis, modern portfolio theory,
market anomalies, the empirical studies that have been conducted in the area of expected
returns on stocks and the asset pricing models that try to explain them. The variables that try
to explain the expected returns on stocks, as has been suggested by the CAPM, Fama and
French @ three-factor model and the Cahart’s (1997) four-factor model were brought out

in the form nceptual framework.

2.2 Efficient M%pothesis

The efficient market h Zﬂs states that the market stock prices reflect all available
information. However, the sis can be divided into three subgroups upon which the
market efficiency can hetésted 1970). These three subgroups are: efficiency in the

weak-form, efficiency in i- -, form and efficiency in the strong-form. Within

these three sub groups, the un
(Fama, 1970).

ding’of available information is interpreted differently

Efficiency in the weak-form refers to avgnfo ioh,as the stocks’ historical returns
capture

and prices. It implies that the stocks’ market 'ct @H information that can be
generated when examining historical stock prices and returns.™IMiswas confirmed by Fama,

(1970) where he stated that the market prices are a reflection of hig[erical stock prices and

returns. O
A

Efficiency in the semi-strong-form proposes that information that has been made public and
can be easily accessed is reflected in the stocks’ market prices. Public information includes
not only historical data on stock prices and returns but also events pertaining to current
earnings, splits, stock issues announcements etcetera (Fama, 1970). According to Fama,
Fisher, Jensen and Roll (1969), stock prices do react quickly to new information and that no
investor can earn excess return above the expected unless that investor trades on insider

information.



Efficiency in the strong—form looks at the issue of market efficiency from a point of view of
insider information and whether investors and insiders who have access to this information
can earn excess returns relative to outsiders (Fama, 1970). This form of efficiency is rejected
by Fama (1970). He concludes that insiders can earn abnormal returns on information that is

not available to the public.

A test of the market efficiency, of the Kenyan stock market, by Dickinson and Muragu
(1994) r led that it was efficient in the weak form and no recent study on the same has
come to%owledge of the researcher. However, it is important to note that the study
period in this s is very much different from that period when that market efficiency test

‘ny}ﬁthe market efficiency could have changed since then due to the
tnat

)f;ue been implemented by the Kenyan CMA including stricter

NG

2.3 Modern Portfolio T®¢
The modern portfolio theory irst @ced by Markowitz (1952) in his research article

about portfolio selection. Since t is w s been fundamental for all other kinds of

was conducted a
myriad of changes

regulations.

investment decisions topics as it per@ o0 th /éﬂtance of diversification in order to
minimize the risk and maximize on the o@io &This is referred to as the mean-
variance analysis. Markowitz (1952) presents @wes rule that is considered to be

and ge‘l%eza\high utility as possible.

reasonable as investors want to maximize their wea

The rule states that an investor should diversify his portfolio am gpse securities that are
expected to generate the highest return. O

According to Markowitz (1952), the number of securities in a portfolio plays a crucial role
because the more the securities included in a portfolio, the closer will the expected return be
to the actual return. Moreover, when you add a risky asset with a low correlation into a
portfolio, the overall portfolio risk reduces. This statement however is somehow limiting
considering that, even by adding risky assets into a portfolio, the overall portfolio risk
reduces but it cannot be eliminated entirely. Due to the fact that not the entire portfolio risk

can be diversified away no matter how many securities are added into the portfolio, makes it



possible to divide the risk into two groups namely: systematic risk and un-systematic risk
(Rustam & Nicklas, 2010).

Un-systematic risk is that risk that can be eliminated through diversification. It is also
referred to as firms-unique risk or firm-specific risk involves risk factors connected to a
specific firm or company (Rustam & Nicklas , 2010). Examples of such risks include lost
contracts that influence a firm’s revenues, fire at a firm’s warehouse etcetera. Systematic risk

on the @r hand is that risk that cannot be eliminated through diversification. It is
ce

influen verall market conditions such as changes in the macro-economic factors
(Sharpe, 196 e systematic risk is connected to the overall risk in the economy, it is
also referred to as yﬁrlsk

2.3.1 Portfolio Selection ky Assets

According to Markowitz )& 0|I0 formation is based on the notion of mean-variance
analysis. This means that stor} dlng to form a portfolio of assets has to decide on a
preferable portfolio expected or \% ce This is because the portfolio with the lowest
risk is probably not the one with hest e . There is a tradeoff between the risk and

the expected return as it is possible to <se t cted return of a portfolio by allowing
expec eturn (Rustam & Nicklas, 2010).

for more risk or decrease the risk by redu
Markowitz’s (1952) mean-variance analysis assumetﬁhat theS}v stor is risk averse, they
know their expected returns, variances, covariances and that ther ar taxes or transaction
costs. Mean-variance analysis is used by investors to identify efficient wtimal portfolios.
The concept of risk aversion stipulates that given two assets with the same w@h an investor
will select the one with the lower risk implying that being risk averse is not about minimizing

risk but trading off risk.

Markowitz (1952) was able to clearly illustrate how risk-return combinations assist in the
creation of efficient portfolios and how an efficient frontier was derived. The efficient

frontier shows how a portfolio is dominated by another based on the risk return



combinations. Portfolios that lie on upper part off the efficient frontier are regarded to be
efficient portfolios (Markowitz, 1952).

2.4 Stock Market Anomalies

A market anomaly is an empirical fact that is not supported by the prevailing theory (Berk,
1995). According to Schwert (2002), a market anomaly is an empirical finding that cannot be
explained by the available and maintained theories within the asset-pricing area of study.
Moreovegmarket anomalies either unearth inefficiencies in the market or misspecifications
in an assea model that explains the expected return of an asset. If a market anomaly is
uncovered thaéi tes an inefficient market, will also put a strain on the reliability of an
asset pricing mod%ﬁ ssumes that the market is efficient. However, for a market anomaly
to indicate an inefficient et it must be possible for an investor to profitably trade on it,

otherwise it is not eco igally significant and would therefore not imply market
inefficiency (Rustam &Wlas, ).

It is possible for an anomal;@ sappé//a’fter it has been discovered because traders take
advantage of it to earn arbitrage g ereb ting prices to the level where the anomaly
ceases to exist (Rustam & Nicklas, @g

existence of a market anomaly because om
S

I nd to be specific to the research
uncovering it, which might be an indicator 01@‘@ c§:@akonishok, Shleifer & Vishny,
1994). For this problem to be avoided, new data muiﬁa the market anomaly testing.
An anomaly may cease to exist when it has been tested on rﬁ\ % either because the
investors have taken advantage of it by making abnormal gains or becau@mre is no longer
a case of data snooping (Marquering, Nisser & Valla, 2006). This study w@ds to analyze

er, investors cannot know about the

the size effect, book-to-market and the momentum effect market anomalies.

2.4.1 Size Effect

According to Banz (1981), firm size as measured by market capitalization, is an explanatory
variable to abnormal return that is not captured by asset pricing models, suggestively the
CAPM. Moreover, this firm size effect which is also, commonly referred to as, the small firm

effect, is not stable over time and the degree of abnormal returns that is yielded by the small

10



firms is subject to variations (Banz, 1981).Berk (1995) also finds that the market
capitalization of a firm has got a significant explanatory power on the expected returns and
since it is not captured by the CAPM, it can be included as an explanatory variable in an
asset pricing model to capture the return not originally explained. Fama and French (1992)
also find the size anomaly to be significant and they state that it acts as a proxy for risk and
should be included in an asset pricing model, indicating that small firms are considered to be
more risky than large firms. According to Rogalski and Titic (1986) and Keim (1983), the
small firpheffect market anomaly appears to be more evident in the month of January as
these sr%ns have a relatively higher return in this month as compared to the other
months. Kiew@% finds that almost half of the abnormal returns occur in the first week of

%

Banz (1981) speculates thai ack of available information about small firms leads to them

having fewer investors }éﬁtive her large firms with a wider range of information that

January

enables investors to ma

small investor base and this agaipdleads t

rmedsOegisions. This results to these small firms having a
/%@her returns to those few investors. Including the

January factor that is also associ ith @all firm effect, additional theories for its
existence have been proposed. Accor(@

result of high volatility that is common Due to this high volatility, the
possibility of investors making an mvestmer@\) end of the year are high,

encouraging them to sell at this time of the year so reall ﬁses in their income tax.

2002) the January factor arises as a

This consequently reduces their tax liability on capital gains. The prices of small firms will
therefore reduce at the end of the year, to then rise again at the beglwg of the year as
investors repurchase them to ensure diversification and balance in their poa@ﬁo. Therefore,
this trading due to tax reasons increases the expected returns of these small firm stocks since

their price will increase during the month of January (Schwert, 2002).

However, a number of critical opinions that argue against small firm effect being a market
anomaly have also arisen. Stoll and Whaley (1983) state that there is no small firm effect if
transaction costs are accounted for. In fact the found that large firms outperform the small

firms when transaction costs have been factored in. therefore, according to Stoll and Whaley

11



(1983), the firms size effect indeed exists only that it is a reversed effect where the large

firms outdo the small firms in terms of positive excess returns .

To my knowledge, there isn’t any strong and scientifically valid research about the small
firm effect, market anomaly, in the Kenyan stock market which thereby leaves this area as

highly suitable for further research.

2.4.2 Bo@k-to-Market

Fama an h (1992) finds that there is a strong relationship between the book-to-market

equity ratio ar@e tock performance. Firms with high book-to-market equity ratio tend to
ﬁypw book-to-market equity ratio in terms of returns. This implies that

equi

tio is a market anomaly; however, there is no consistency

outperform those
the book-to-market

between researchers as to exists. Researchers have suggested that it exists because of

risk compensation; |mpl s with high book-to-market equity are more risky and

hence they should comp Q
book-to-market equity ratio

considered to be riskier (Fama, 1 %

Other researchers have argued that book-t{I@et equipy \narket anomaly, exists because of
a@zo luation and undervaluation of
nted i

inyvester with a higher return. Companies that have a high
to ha /ﬁoor historical performance and hence they are

the expectation errors that investors make re
stocks. Arguments by these researchers have been p m of growth stocks and
value stocks. A growth stock, also known as a glamour stock, i@with a low book-to-
market equity ratio while a value stock is a stock with a high bo -market equity.
According to Lakonishok, Shleifer and Vishny (1994), value stocks havc%er return than
growth stocks because of the investor behavior as shaped by their expectations and not
because of the underlying risk. Investors are said to overrate information and thereby
preferring to invest in stocks from companies with good historical performance, which
causes their prices to increase making them growth stocks. However these investors whose
strategy is to invest in value stocks are shown to outdo the growth stock investors because
those investing in the growth stocks hold them for too long until their price eventually

declines.

12



Lakonishok et.al. (1994) who oppose the Fama and French (1992) findings, argue that value
stocks do not carry any more risk than growth stocks implying that the book-to-market equity

market anomaly cannot be explained by the risk-reward concept.

According to my knowledge, the book-to-market equity, market anomaly, is sparsely

researched on with regard to the NSE and a suggestion for further research is highly

recommended.
243 M m Effect
According to sh (1990), the momentum effect is where stocks considered as being

past winners, with )ff? return the previous month, continued to generate abnormal returns
the following month }f;the stocks considered past losers in a given month continue to
@th. Jegadeesh and Titman (1993) investigated further the

horizon of three to twelve months and they find that

perform poorly the follo
momentum effect over

again the past winners o d\ epast losers in terms of returns thereby strengthening
their theory of the existenc he é%!ntum effect anomaly in the financial markets.

Rouwenhorst (1998) and Chan ees Lakonishok (1996) also find that the
momentum effect last for about a year @ (IS r%elated to the size of the firms.

Many researchers have tried to justify the ems@a omentum effect by turning to
market under reaction to new information and b vioral }?\lnstead of risk-reward
relationships. According to Jegadeesh and Titman (1993), the/momentum effect market
anomaly is not due to risk factors but to the under reactions by the@rket to earnings
announcements thereby causing a gradual price adjustment. Further, Cham(\al. (1996) test
whether the market under reaction to earnings announcement is behind the momentum effect
and their reason for doing this was because stocks that had better earnings announcement
outperformed those that had an insufficient earnings announcement relative to what was
expected of them. This differential in return was consistent for six months indicating a

market under reaction because the released information was not immediately absorbed by the

market but it was instead gradually incorporated into the prices (Chan et al., 1996).
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Hong and Stein (2005) explain the momentum effect from a different angle as the focus on
the different kinds of investment traders namely; those that are referred to as “news
watchers” because of their investment decisions which are based on fundamental analysis
and those that are referred to as “momentum traders” because of their investment decisions
which are based on technical analysis. The fundamental information that the “news
watchers” base their forecast on is spread over gradually resulting in an under reaction of the
market as the prices slowly try to adjust to their intrinsic value. On the other hand the
momen%ers only base their decisions on historical prices which thereby imply that

they do n the intrinsic value of the stocks are and consequently they do not know

what the right is. This will result in the stocks becoming overpriced and the momentum
anomaly fact being irmed.

2.5 The CAPM /1_/

CAPM was developed S 1964), Lintner (1965) and Black (1972) from the
Markowitz’s (1952) me%ce sis. The fundamental principle about Markowitz
mean-variance analysis is t st in ;/selection of efficient portfolios; portfolios that
maximize on returns and minirfy isk. APM expresses a positive relationship

between an asset’s returns and its {mtic }K as measured by beta. The resulting
regression line that describes this relationshi no &e SML.
G, A

The CAPM was developed on the basis of some a ptionS.&}m ly; investors borrow and
lend at the risk free rate, investors are risk averse and try to maxi iszheir wealth, investors
choose their portfolios based on the risk and expected return over a sin@oeriod, there are
no taxes and transaction costs and finally, investors have homog@@ views and
expectations regarding an asset’s variables such as standard deviation, expected return and

correlation (Sharpe, 1964).

The formula for the CAPM as presented by Sharpe (1964) and Lintner (1965) is as follows:
E(RPit) = RFt+ Bit( RMt—RFt) oo, (1)

Where:
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E(RPit)- expected return on portfolio i during period t.
RM: — market return
RFt —excess markets return or market premium.
Bit, — Beta value for portfolio i
RM: — RFt_. market premium or excess market return
t — time period

The portfolio’s beta is computed as follows:

e SO

Cov(ri ;Wovariance between returns of portfolio i and the market return.
0%m -

yfniance of the market.
The fact that beta ony(e%e systematic risk is because investors are assumed

diversified portfolios th elimidating the non-systematic risk (Sharpe, 1964). The
expected return of an asset is umm yf of the risks free rate and the risk premium. The

SML, which is basically the CAPN Indicat xpected return of a security given its beta
value. However, if a security’s expecthn pl ove or below the SML, it is said to be
either undervalued or overvalued respecti I@ﬂ%es a mispricing of that security.
e

Despite the fact that the CAPM is popular and Widéﬁ!ﬂsed, i@ ory that has come under
a lot of criticism. According to Berk (1995), CAPM does not rﬁ\yﬁality because of the
flaws of the model itself of or how the model is applied while being test pirically. Fama
and French (1992), also state that CAPM’s unrealistic assumptions %lending and
borrowing at the risk free rate, makes it subject to criticism. Fama and French (1992) also
argue that the beta measure used in the CAPM does not sufficiently capture the expected
return of an asset because market anomalies such as the firm size effect or the book-to-
market equity effect are not accounted for in it. Consequently, if an asset’s beta does not
explain its expected return, then it would imply that the market is not efficient in the way that

CAPM suggests and therefore, it would not hold as an asset pricing model ( Fama & French,
2004).
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2.6 Fama and French (1993) Three-factor Model

CAPM is infamously known to be unable to explain the book-to-market equity effect and
size effect on stock returns together with other market anomalies. In fact, this is the reason as
to why they are called market anomalies because CAPM cannot explain them (Rustam &
Nicklas, 2010). Fama and French (1992) finds that beta alone cannot explain the cross

sectional variations of stocks’ expected returns.

Taking @consideration the size effect anomaly, book-to-market anomaly and the earnings-
price ratio ly, Fama and French (1992), test whether the expected return on stocks can
be explained @1 ose factors are included in an asset-pricing model. They find that the
book-to-market eq d the size effect anomalies explain the differences in stock returns.
However, they found tha book-to-market equity and the earnings-price ratio are related
and so including the ear m%ce ratio in the asset pricing model would only make it
redundant. In the same Y, and French (1992) finds that there was no significant
relation between the exp turns&? e United States stocks and their betas.

Propelled by their findings in 1&/@@?@6@1 (1993) form a three-factor asset-pricing

ize eff

model that includes the market premil@ }ﬁthe book-to-market equity anomaly.
Their reason for adding the market prem r(Plo t el was due to the fact that stock
h S

The Fama and French (1993) three-factor model is shown below: )\
E(RPit) = RFt+ Bi( RMi— RFy) + Bs(SMB) + pn (HML) ......... O ............. (3)

returns were on average above the one-mont

Where:
E(RPit)- expected return on portfolio i during period t.
Bi, Ps & Pn, - Risk factor sensitivities for the market premium, size effect and the high
book-to-market equity ratio.
RF: - risk free rate.

RM: — RFt — excess markets return or market premium.
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SMB- (Small minus Big). It’s the short term difference between the average returns
on portfolios that have a small market capitalization and the average returns on
portfolios that have a big market capitalization.

HML- (High minus Low). It’s the short term difference between the average returns
on portfolios with a high book-to-market equity ratio and the average returns on

portfolios with low book-to-market equity ratio.

The Famg’and French (1993) three-factor model has been tested by various researchers and
varyingg1 ions have been arrived at. Connor and Sehgal (2001), agree with the Fama
and French (1@ three-factor model, after testing it on the Indian stock market. They also
agree with Fama French (1993) that the CAPM does not explain the cross-section
variations of stock pyﬁed returns. According to Misirli and Alper (2009), CAPM
outperforms the Fama and h (1993) three-factor model on the Istanbul Stock Exchange.
However, it is importanWot the Istanbul Stock Exchange is a developing market and
might differ from those of dexelpped countries.
e(@l d stock market finds that despite the fact
y a effect factors to the CAPM, boosts the

ot &(h relative to the findings of Fama

AN
2.7 Carhart’s (1997) Four-factor Model

Fama and French (1996) test further, their earlier three-factor model, t@e whether it can

A study by Nartea et.al (2009) o x@ﬂ
that the addition of the book-to-markel@i

explanatory power of the model, the enor{
and French (1993).

n
n

explain the relationship between average expected stock returns and the salé\growth, cash
flow-price ratio, earnings-price ratio, long term past returns and short term past returns. They
find that the three-factor models performs well in all those cases except when it came to the
short term past return. They find that an anomaly where stocks considered as short term
winners continued to earn abnormal returns relative to stocks considered short term losers.
This market anomaly that could not be explained by their three-factor model was referred to

as the momentum effect.
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After the Fama and French (1996) study, Carhart (1997), decided to modify the three-factor
model, by adding one more factor to it, which would capture a one year momentum effect on
stock returns. This new asset pricing model was named the Carhart’s (1997) four-factor

model and it is stated as follows:

E(RPit) = RFt+ Bi( RMt— RFy) + Bs(SMB) + Bn (HML) + Bw (WML) ....(4)

Where:
it)- expected return on portfolio i during period t.
& Pw- Risk factor sensitivities for the market premium, size effect, high
book- et equity ratio and the momentum effect factors respectively.
RFt - risk f

RMt— RFt— eZce arkets return or market premium.
SMB - (Small mw(

portfolios that ha}a S

that have a big ma%ltal atjen.

HML- (High minus él/t’s t ,ﬁort term difference between the average returns
g

on portfolios with a hi

ig). It’s the difference between the average returns on

arket capitalization and the average returns on portfolios

ok-to- equity ratio and the average returns on

portfolios with low book-to-m {q

WML- (Winners minus Losers). §m difference between the average
returns on portfolios considered to j and the average returns on
portfolios considered to be past losers. )\

According to Carhart (1997), the four-factor model does a better j(@t explaining the
expected return on stocks because it substantially reduces the average prw@‘errors of the
three-factor model and the CAPM. Nartea et al. (2009), find that by adding the momentum
effect market anomaly, to the Fama and French (1993) three-factor model, does in fact
explain the expected return on stocks on the New Zealand Stock Exchange and they
illustrated this by using portfolios of stocks. Conversely, Avramov and Chordia (2006) find
that the momentum effect factor inclusion into the three-factor model, does not help in
explaining the expected returns on stocks in the New York Stock Market and the NASDAQ

in the short run.
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2.8 Conceptual Framework

The asset-pricing models that were under study try to explain the expected returns on stocks.
CAPM tried to explain the returns with its single factor: market premium. The Fama and
French (1993) model has three factors that try to explain the expected returns on stocks
namely: market premium, size premium and the book-to-market premium. The Carhart’s
(1996) model has four factors that try to explain the expected return on stocks namely:

market premium, size premium, book-to-market premium and the momentum factor

premiun@
(ON

Market Premium > CAPM
4
Market Premium '//'
\ 4
Size effect )\ Fama and French E . d" .
ize effec (1993) three- ,| Expected re t_Jrn on
( ) stock portfolios
factor model -

Book-to-Market y 4
equity ratio %
Market Premium ( @;

v \s)
Size effect » Carhart’s (1997) |~ \9/
Four-factor » A"
Book-to-Market > model }'

equity ratio 1 O/<\

Momentum effect

Independent variables Asset-pricing model Dependent variable

Figure 3.1: Conceptual framework for how the asset pricing models explain stock
returns
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2.9 Research Gap

After testing CAPM, Nambuwani (2008), concludes that during the period 2003 to 2007, the
empirical work on the Kenyan stock market supports CAPM to a large extent though not
fully. However, the study tested CAPM empirically from an individual stock perspective
unlike the Fama and French (1993) who tested CAPM from a portfolio perspective.
Moreover, the Fama and French (1993) Three-factor model and the Carhart’s (1996) Four-
factor models are yet to be tested empirically from a portfolio perspective, using recent
returns on stocks traded in the NSE. This therefore led to a gap in research that this
study br%
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CHAPTER THREE
RESEARCH METHODOLOGY

3.1 Introduction
This chapter contains the discussion about the approach that was adopted. It focuses on the
research design that was used, the target population, sampling techniques, data collection

procedures, a discussion on validity and reliability and the methods of data analysis.

3.2 Re h Design

A researchdesign is a blueprint that specifies the relationship between the variables being
studied and it with a plan for the selection of the types and sources of information to
be used to answer earch question (Cooper & Emory, 1995). This research intended to
determine whether, the | dent variables propounded by the three asset pricing models
being studied, explain the ex returns on stocks. These variables include excess market
return, size effect, boo ty t equity and the momentum effect. The study used

secondary data to measur var nd it covered the period beginning from January

2009 to December 2013. % O

Therefore, the quantitative research str was @red because the researcher intended

to test the three asset pricing models with st eturn a variety of companies listed on
the NSE, for a considerable period of time, whic z thus, \rg’sdered to be figure intense.

This study intended to test the CAPM, Fama and French (1997) three-r model and the
Carhart’s (1996) four-factor model on the actively traded stocks in the NSE. The population

3.3 Target Population

that was targeted was all the equity stocks that were actively traded in the NSE within the
period starting form January 2009 to December 2013. As at December 2013, the NSE was
trading a total of 56 equity stocks, of which, 48 pertained to the MIMS while the remaining 8
pertained to the AIMS. The stocks contained in the AIMS however, were thinly traded and
did not therefore fall under the category of actively traded stocks. This therefore implied that
the target population was all those stocks traded under the MIMS, within the study period,

because they were actively traded.
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Table 3.1: Target Population

Market Sectors Number
MIMS
Agricultural 3
Commercial & Services 12
Finance & Investment 15
Industrial & Allied 18

PR

TO(A) L. 48
Sy

3.4 Sampling dure

This study intended €0/test the three asset-pricing models using portfolios of stocks traded in
the NSE. The targeted ﬁm ion, as described above, was the 48 stocks that were being
actively traded in the stt r the MIMS, within the study period. The researcher
considered this as a ratr@ll ber to warrant any sampling because it would lead to the

formation of portfolios th ined gRly, a few stocks. Therefore, this study worked with

all the stocks contained in the ta{%ulﬁﬁ)@]d no sampling procedures were conducted.
Table 3.2: Sample Determinants C%n /%

Market Sectors Population ple £ Percentage
Number NuLmer %
S 0
MIMS /7
Agricultural 3 3 1000/0

Commercial & Services 12 12 100% /<\
Finance & Investment 15 15 100%

Industrial & Allied 18 18 100%

TOTAL 48 48
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3.5 Data Collection Procedure

This study adopted a quantitative research strategy that entails the analysis of objective
statistical data. Therefore, the researcher intended to use secondary data on Kenyan stocks
prices, to test the CAPM, Fama and French (1993) three-factor model and the Carhart’s
(1997) four-factor model.

The equity stocks closing price data, which were used in this study, were collected from the

NSE, tabutated and converted into monthly holding period returns. This data enhanced the

measure% the portfolio expected returns, size effect, book-to-market equity and the

momentum ef@v iables, which were used to test the asset pricing models being studied.

The data on the N | share index was used as a proxy to the market return. Also, the 91-

day Treasury bill for the ﬁ under study was collected from the Central Bank of Kenya
it

information website and

3.6 Validity and Rehab@

sed as a proxy to the risk free rate.

According to Rustam and N Z%eliability, relates to the issue of whether, the
findings from a study, will be t e w &oduced or they were subject to random
variables or events. Reliability therefo@ ble the measures are, i.e. whether they

obtained, then it is possible for the rellab to be questioned (Rustam &

are measuring what they aim to measur %cated and different results are
Nicklas , 2010). This study strived to generate resul nd me at are reliable such that
if the study were to be conducted again, in the same manner arﬁ\ e same period as was
done here, the same results would be generated. However, if a sin@ study is to be
conducted, for a different time period in the future, then circumstances w(ﬁe NSE might
have changed and as a result, the outcome of the study could be different given the volatility

in behavior of the stock market anomalies.

Validity of a study relates whether the indicators that have been created measure what they
are required to measure (Rustam & Nicklas, 2010). The validity of a study is closely
dependent on its reliability. Building out on this, if a measure is not stable over time i.e. its

not reliable, it wont give information about what is intended to be measured since the
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measure itself is unstable and not constant. As it had been considered that this study was
strong in reliability, its validity is also considered to be quite strong. The asset-pricing
models being tested in this study have been tested before in various stock markets around the
world and in most of the cases, they are said to measure the intrinsic values of stocks. This

therefore implies that they measure what is expected of them.

3.7 Data analysis
Monthly stack returns for all equity stocks listed under the MIMS in the NSE were computed

from mon sing prices using the holding period yield as demonstrated below:

Rit = (Pit+ D.ﬁ4/ .................... (5)

Pit1

Where; @
Rit - stock|® %
Pit- closing pr| tock idAgrmonth t;

Dit— Dividend per f sto at the end of month t;

Pit+1— Closing price of st r th h t-1
To test these asset pricing models under s ate time series regression method
was preferred. It is a method that has onIy tz%re the dependent variable is

regressed on the explanatory factor premiums. TRIS there &Iles that, the intercept
coefficient of the time series regression, commonly referred to“as h alpha value or the
Jensen’s alpha, should be equal to zero if the independent variables or @)I‘S in the model
explain the expected returns on the stocks (Rustam & Nicklas, 2010). /<\

This is a method that was used by Black, Jensen and Scholes (1972), Fama and Macbeth
(1973), Fama and French (1993) and other subsequent researchers in their endeavors to test
the asset pricing models in various stock markets. According to Fama and French (1993) the
multivariate time series regression is more simpler but most importantly, more appropriate
for comparing different model specifications because it tests how well the various

combinations of factors manage to explain the expected returns on stocks.
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3.7.1 Explanatory variables

The explanatory variables that were considered in the testing of the CAPM, Fama and French
(1993) three-factor model and the Carhart’s (1997) four-factor model include the market
excess returns, size, book-to-market equity ratio and the momentum effect. These three asset

pricing models that were tested are shown below:

CAPM:
E(F@ RFi= a+Bi( RMi—RF)+ e i, (6)

Fama and F 993) Three-factor model:
E(RP#)- RFIQ + Bi( RMi— RFy) + Bs(SMB) + Bn (HML) +ef  ..oe........ (7)

Carhart’s (1997) Four-fa b( odel:
E(RPi)- RFt= o +/‘p.( R F) + Bs(SMB) + Bn (HML) + w (WML) + & ...(8)

Where: &O /37

E(RPit)- expected return f olio@of' g period t.
o —intercept coefficient whish i@{pret ){ he Jensen’s alpha value.
Bi, Bs, Pn. & Pw- Risk factor sens

book-to-market equity ratio and the mon'@m e actors respectively.
RPt-RFt - excess portfolio return over the ri&#ﬁee ra

fo arket premium, size effect, high

RM: — RFt — excess markets return or market premium. )\

SMB - (Small minus Big). It’s the short term difference between@ average returns
on portfolios that have a small market capitalization and the a\a@e returns on
portfolios that have a big market capitalization.

HML- (High minus Low). It’s the short term difference between the average returns
on portfolios with a high book-to-market equity ratio and the average returns on
portfolios with low book-to-market equity ratio.

WML- (Winners minus Losers). It’s the difference between the average returns on
portfolios considered to be past winners and the average returns on portfolios

considered to be past losers.
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et— Error term.

After the monthly stock returns were computed, the SMB, HML and WML explanatory
variables for the asset pricing models described above, were created following the Fama and
French (1993) approach and the Cahart’s (1997) approach. First, the stocks market
capitalizations were computed, and then ranked according to their size, from small to big.
The ranking for each stock according to size was done on December of every year under the
study. The*stocks below the median market capitalization formed the “Small” portfolio while
the stocks a@e the median market capitalization formed the “Big” portfolio accordingly.

Stocks were also b yp)endently ranked according to their book-to-market equity ratio and
three book-to-market equity.sorted portfolios were formed namely: low, medium and high
where the low book-to-m rJ( equity portfolio consisted of the bottom 30%, the medium
book-to-market equity c@msist the middle 40% and the high book-to-market equity
consisted of the top 30%%}00%%%& equity ratio ranked stocks. As per the Fama

{

and French (1993) approach, ook- }farket equity ratio is computed as follows: Book

equity for the company’s fiscal epding calendar year t -1 divided by the market
equity or capitalization for that comp (t th of the calendar year t — 1 i.e. end of
December in the year t -1.

OINEY
0, %
Six portfolios were formed at the intersection of tbé’aforerﬂe?t)?g size and the book-to-
market equity ratio sorted portfolios as shown below:

Portfolio “S / L”- Portfolio of stocks contained in the small market cap@ation group that
are also contained in the low book-to-market equity group. /<\

Portfolio “S / M”- Portfolio of stocks contained in the small market capitalization group that
are also contained in the medium book-to-market equity group.

Portfolio “S / H”- Portfolio of stocks contained in the small market capitalization group that
are also contained in the high book-to-market equity group.

Portfolio “B / L”- Portfolio of stocks contained in the big market capitalization group that

are also contained in the low book-to-market equity group.
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Portfolio “B / M”- Portfolio of stocks contained in the big market capitalization group that
are also contained in the medium book-to-market equity group.

Portfolio “B / H”- Portfolio of stocks contained in the big market capitalization group that
are also contained in the high book-to-market equity group.

The explanatory variables for the CAPM, Fama and French (1993) model and the Cahart’s

(1997) model, discussed above, will be computed as follows:

Compu@n of market premium:
The NA he Central Bank of Kenya 91-day Treasury bill were used as a proxy to the

market return@ e risk free rate respectively. The monthly return on the NASI was
computed using th ing period yield formula as shown below:

Market premium =( RMti%

RM= &9\1 ,y ....................... (9)
<0 />>,/

RM:— Return on the I\%the .\%
Pn,t— The closing value OF%ASI end of month “t”.

Pn,t-1— The closing value for t la @d of month “t-17.

Computation of SMB: GF ,9\9

SMB:(S/L+S/M+S/H)—(B/L+B/M+B/H))\. .......... (10)

3 O/(\

Where:

Computation of HML.:

HML=(S/H+B/H)-(S/IL+B/L) i, (11)
2

Computation of WML
To test the momentum effect, six portfolios were formed at the beginning of every financial

year under the study period as per the Carhart’s (1997) approach. Stocks were ranked

27



according to their twelve months’ past returns and then grouped into three categories from
highest to lowest as follows:

Portfolio “winners”- the top 1/3 of the stocks

Portfolio “losers”- the bottom 1/3 of the stocks

Portfolio “neutral”- the middle 1/3 of the stocks that are neither winners nor losers

Thereafter the six portfolios were formed at the intersection of the size effect portfolios and
moment ffect portfolios as shown below:

Portfolio - Portfolio of stocks contained in the small market capitalization group that
are also conta@ the losers group.

Portfolio “S/N”- ;Po of stocks contained in the small market capitalization group that
are also contained in pfu.(al group

Portfolio “S/W”- Portfol ocks contained in the small market capitalization group that
are also contained in the)mner

Portfolio “B/L”- Portfoli cks%led in the big market capitalization group that are
also contained in the losers gd\

Portfolio “B/N”- Portfolio of sto tam d M the big market capitalization group that are
also contained in the neutral group.

Portfolio “B/W?”- Portfolio of stocks co<a® é&ggarket capitalization group that

are also contained in the winners group.
After the above portfolios were formed their m y retG& re used to compute the

momentum effect as follows

WML = (B/W +S/W) — (BIL+S/L) e @ ........ (12)

2
3.7.2 Explained variable
The three models that were tested in this study, as shown above, try to explain the expected
return on a portfolio. Therefore, the expected monthly return on each portfolio, for each of
the years under the study period was computed. Thereafter, the excess returns for each of the
six size and the book-to-market sorted portfolios were computed and then regressed on the

explanatory variables for each of the three models being tested.
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CHAPTER FOUR
DATA PRESENTATION, ANALYSIS AND INTERPRETATION
4.1 Introduction
This chapter presents the findings of the study together with the analysis and implications of
the findings. An illustration of the statistical tests carried out on the data will also be

presented together with their results.

4.2 Data Analysis

The oij this study were to test whether the CAPM, Fama and French (1993) Three-

factor model @h Carhart’s (1997) Four-factor model can explain the expected returns on

stocks traded in t yﬁ from a portfolio perspective. Stock market data from the NSE as
T ;fblll data from the CBK, for the calendar years 2009 to 2013,

d/ returns for purposes of analysis in the study.

well as the 91- day

were collected and proce

In order to test these asse%g medels, the researcher formed six portfolios that had been

sorted for Size and the Bookte-Market cts namely: portfolios S/H, S/IM, S/L, B/H, B/M

and B/L. These six portfolios en e reSearCher to measure the SMB and HML factors

that were used to test the Fama an {Ch ( )3 Three-factor. In addition to the six
lios reated to measure the momentum

effect factor. These six portfolios included tho@ &

losers or neutral and they were also sorted for size./They in ortfolio S/W, S/N, S/L,

B/W, B/N and B/L. The WML factor was measured thereafter fro»??Q

was used to test the Carhart’s (1997) Four-factor model. O/(\

portfolios mentioned above, six addition

were either past winners, past

six portfolios and it

The test results of the asset-pricing models being studied were tabulated as shown below
beginning with some descriptive statistics relating to the data on the portfolios that were

created.

4.2.1 Mean Monthly Excess Portfolio Returns and Standard Deviations
The mean of the monthly portfolio returns over the study period was computed and tabulated

as presented in Table 4.1.
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Table 4.1: Average Monthly Excess Portfolio Returns and Standard Deviations

Mean Excess Returns Std. Deviation
H M L H M L
S 3.393 57121 -11.073 55.7753 45.4023 23.7473
B -6.2964 -0.0874 7.017 23.577 43.3305 68.7868
O Mean Excess Returns Std. Deviation
L W N L
\%923 6.8315 -21.183 59.4505 37.8499 36.2165
18 7 2146  -17.04 54,7583 38.7131 43.9488
From Table 4.1, the small c fO|IOS S/H and S/M are outperforming the big size or large
cap portfolios B/H and % d to average monthly excess return with the exception
of portfolio S/L. Howeveryasrtence opk-to-Market sorted portfolios, it was difficult to
make an inference as to wheth%w Market portfolios outperformed low Book-to-
Market, because, from what was ‘0 bIe 4.1, portfolio S/H outperformed S/L
whereas portfolio B/H was clearly o orme rtfollo B/L which falls under low

Book-to-Market portfolios.

As for the portfolios sorted based on their size and L%; perfoh’? cé\it can be observed from
Table 4.1 that the past winner portfolios” S/W and B/W were cIearIJeetperforming the past
loser portfolios S/L and B/L, which might thereby imply some evid existence of
momentum in the NSE stock prices. This is consistent with the findings ﬁ{\egadeesh and

Titman (1993) who finds that past winner stocks outperform past losers.

4.2.2 Testing of Asset-Pricing Models

The factor premiums proposed by the CAPM, Fama and French (1993) Three-factor model
and the Carhart’s (1997) Four-factor model, were computed and tabulated. For each of these
Asset-Pricing Models, the portfolio excess returns were regressed against the factor

premiums that they proposed. This facilitated the estimation of the alpha values and the
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factor sensitivities as the intercept and slope coefficients respectively, which were thereafter

tested for significance at the 5% level.

As had been explained earlier in the research methodology chapter, the testing of the validity
of an Asset-Pricing model will revolve around the significance of the intercept coefficient of
the model’s regression output. An Asset-Pricing model whose intercept coefficient tests not
to be significantly different from zero will imply that the factors premiums proposed therein

are inde@e ones that influence the expected returns of stock portfolios to the exclusion of

any other. &

4.2.2.1 Testingt }PE’
The CAPM, as discu seﬂ?.u chapter two, is a single-factor model. The factor sensitivity,

which is a measure of risk nnot be eliminated through diversification, was estimated as

a coefficient and the sing)xfact s market premium. The excess returns of each of the six
portfolios were regressed €gainst the sagket premium, for the study period, and the results of
the test, pertaining to the al /s’ ue yﬁercept coefficient and the slope coefficient are

displayed in Table 4.2. @

Table 4.2: Test of the CAPM for Portfo &ae and Book-to-Market
G, Pq

E(RPit)- RFt= o + Bi( RNt - RF&)ﬁ'y)\

H M L H/ﬂ L
t(

a
34103 35689 2.168 3.218 4.470 4 /<‘ 483
12.415 30.879 35.313 3.447 4.259 2.525
Bi t(Bi)
-4.082 -3.984 -1.760 -3.885  -5.035  -3.951
-2.487 -4.116 -3.761 -6.966  -5.727  -2.713
R? S(e)
S 247 355 253 -4.082 7.984 4.494
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B 513 416 138 3.602 7.250 13.987

adj R? F-stat
S 231 341 237 15.09517 25.35004 15.61318
.503 404 119 48.52087 32.80242 7.358974

For CAPM to be valid, the intercept coefficient must not be significantly different from zero
as this v@i suggest the existence of other possible factors. Upon a close examination of the
t-statistic @ intercept coefficients, for each of the six portfolios, they were all larger than
the critical t-v@ cept for portfolio S/L, which had a t-statistic of 0.483. This implies that
’? s for portfolios S/H, S/M, B/H, B/M and B/L are indeed significantly

different from zero sug ing the existence of other possible factors apart from market

the intercept coeffici

premium. Therefore, the tes/ CAPM in this case is indicating that the evidence in support

of it, in the NSE, is we from a stock portfolio perspective. This is consistent
with the findings of Fa n 992) who also find the evidence in support of the
CAPM to be weak.

4.2.2.2 Testing the Fama and Frenn%%’) factor model

Fama and French (1992) find that CAP not an adequate measure of the

risk premium that an investor would demand a risky asset. This thereby
implies that CAPM does not therefore explain the e%&:ted r n stock portfolios. Fama
and French (1993) proposes two more factors in addition to the CW’S market premium
namely; size effect factor and the Book-to-Market effect factor, to form ee-factor model
as has been explained in chapter two. To test this model, the SMB and HMZ%ich represent
the size premium and Book-to-Market factor premium respectively were computed. The
excess returns of each of the six portfolios sorted for size and Book-to-Market were regressed
against these three factor premiums and the alpha values and the factor sensitivities were
estimated as intercept and slope coefficients respectively. Correlations between these factors

were also determined and were tabulated as shown below.
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Table 4.3: Correlation Between Factor Premiums Proposed by Fama and French (1993)

Correlation
Rm-Rf SMB HML
Rm-Rf Pearson Correlation 1 .042 -.310
Sig. (2-tailed) 778 .032
Pearson Correlation .042 1 .205
Sig. (2-tailed 778 0.163
6\/\ 0. (2-taileq)
HML ;}vson Correlation -.310 .205 1
talled) .032 0.163
Table 4.3 shows the cor e three factor premiums proposed by Fama and
French (1993). It can be not Ds ,t ns are quite low and most of them are not
statistically significant at the 5%

Table 4.4: Test of the Fama and Frencr{ %Nor model for portfolios sorted
for size and Book-to-Market G |

E(RPit)- RFi= a + il RMi— RFr) + ﬁMB)\Qﬁ(ﬁM L) +ex
H M L H L
: “O

S 27.904 36.689 1.543 3.322 4.861 7\ .329
10.147 33.099 22.890 2.889 4.465 2.315
Bi t(Bi
-3.168 -4.053 -1.668 -3.717 -5.293 -3.503
-2.182 -4.429 -2.279 132 -.694 -2.271
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Bs t(Ps)

S 3168 555  .066 3.437 3.204 612
001  -118 -1.597 -.008 -.695 -7.038
(Bh) t(Bh)
S 446 013 045 3.830 128 690
B 001  -144 516 2707  -1.405 381
ON 2
R S(e
A (©)
485 272 8.400 7547 4.693
1 615 3513 7.412 9.887

454
‘ i 2
adi’} F-stat

S 548 M50 '«yﬁz 20.00496 13.79446 5.469571
B 558 ays/ 20.76145 12.2088 23.40093

For this model to be valid, the inte@fjoe%vhich measures the alpha value must not
leve

be statistically different from zero at t { a( m would again imply the existence of
other factors other than those proposed b @a and@ﬂch (1993). Table 4.4 shows the

results of the regression that was run. It can@ﬁerﬂ%gtﬁall portfolios, except for
stics wer

Portfolio S/L, had intercept coefficients whose t-sta s we than the critical t-value.

This therefore implied that their intercept coefficients were indeed statistically different from
zero suggesting the possibility of there being other factors other tl@those proposed.
However, just like CAPM, the intercept coefficient of portfolio S/L had alue of 0.329
which was lesser than the critical t-value. It can also be noted that for portfolio S/L, its R?
value of 0.272, for the Fama and French (1993) Three-factor Model test, increases
significantly relative to that of the same portfolio in the CAPM test, of 0.253. Also, the F-
statistic for portfolio S/L of 5.47 is larger than the critical F-value of 2.80 implying that, at
least one, factor sensitivity, is significantly different from zero, at the 5% level.

Therefore, due to the fact that most intercept coefficients for the portfolios tested under the

Fama and French (1993) Three-factor Model are not significantly different from zero, it can
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be concluded that, the evidence in support of the this model, in the NSE, seems to be
inconclusive.

4.2.2.3 Testing the Carhart’s (1997) Four-factor Model

Carhart (1997) finds that the addition of the momentum effect factor, to the Fama and French
(1993) Three-factor Model, improves its validity by significantly boosting its explanatory
power. The momentum effect, according to Jegadeesh (1990), is the fact that stocks
considered to be past winners, continue to outperform those that are considered to be past
losers, i@e short run. To test this theory in the NSE, additional six portfolios that were
sorted forsi d past performance were created. The portfolio excess returns for each of
those six por\é s_were regressed against the factor premiums and the alpha values and
factor sensitivitie )p estimated as the intercept coefficient and slope coefficient
respectively. Table 4 ins by describing the correlation between the factor premiums

proposed by Carhart (199 /

Table 4.5: Correlation b@;q é r premiums proposed by Carhart (1997)

elatlons

L)/lergy SMB HML WML

Pearson Correlation O -310 -.068
RM-RT g, (2-tailed) ' ? \9 032 646
l
Pearson Correlation .042 1 -.124
SMB O
Sig. (2-tailed) 778 0.163 /@
Pearson Correlation -.310 .205 1 -.062
HML . .
Sig. (2-tailed) .032 0.163 676
Pearson Correlation -.068 -.124 -.062 1
WML

Sig. (2-tailed) 646 402 676
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The correlation between the factor premiums, as per Table 4.5, indicates that they are quite
low and most of them are not significant at the 5% level. Table 4.6 displays the results of the
regression analysis where the intercept and slope coefficients, together with their respective

t-values, for each of the six portfolios, are indicated.

Table 4. est of the Carhart’s (1997) Four-factor model for portfolios sorted for size

and past p@ance.
E(RPi)ARFi= o + pi( RM:— RF) + Bs(SMB) + pn (HML) + pw (WML) + e
% N L W N L
/ t()
y 4
S 16.438 10.777 2.024  2.763 1.358
7.007 57 2)6‘67 825  3.807 1.406

t(Bi)
-3.570 -2 Iezzs, 5350 -2.831  -4.325

S

B 2240 -2.973 46 4/ 3208 -4.362 -4.038
; o ONILL

S 936 258 182 1.531 1.232

B 1.012  -363  -.258 639‘19/ 347 -1.538
Br) t(BO

S 333 184 .084 3.666 1.819 945
.086 173 335 .899 1.860 3.319
(Bw) t(Bw)
S .803 -.054 -.276 6.992 -.423 -2.456
729 -.059 -.192 6.070 -.504 -1.505
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R? S(e)

S 778 .320 430 8.120  9.055 7.933
114 455 501 8.496 8.294 9.011
adj R? F-stat
S .7158 257 377 37.7585 5.06224 8.1104
B .687 404 454 26.8464 8.96931  10.7776
The six p 10s stated in Table 4.6 are those that have been sorted for size and past

performance been done by Carhart (1997). The t-statistic for three intercept

coefficients for pﬁ

that those coefficients aﬁn&t significantly different from zero at the 5% level. This is a

major improvement reIative{%CAPM and the Fama and French (1993) Three-factor
o

Model which were only
<&

The t-statistic for portfoliog‘\ lop ﬁe icients are larger than the critical t-values,
indicating that the market premi{%ﬂzr sensitfyity and the momentum factor sensitivity are
significantly different from zero at th@

and Book-to-Market factor sensitivities oé (%S respectively are smaller than the
critical t-values making them not significantly dif t 0. This therefore shows that
even though the Carhart’s (1997) Four-factor modél is holdh ?2 size and the Book-to-

ecte

os’ S/L, B/W and B/L are smaller than the critical t-values indicating

in one portfolio expected returns and not any other.

Market factors however have no influence on portfolio’s S/L exp urns.

Portfolio B/W’s t-statistics for the slope coefficient are indicating that arket premium,
size factor and the momentum factor sensitivities are larger than the critica((}alues making
them significantly different from zero at the 5% level. However, the t-statistic for the Book-
to-Market factor sensitivity of 0.899 is smaller than the critical t-value making it not to be
statistically different form zero. This implies that even though the Carhart’s (1997) Four-
factor model is valid, the Book-to-Market factor has got no influence on portfolio B/W’s

expected returns.
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Portfolio B/L’s t-statistics of the slope coefficient for the market premium and Book-to-
Market factor are larger than the critical t-value indicating that their factor sensitivities are
significantly different from zero at the 5% level. However, the t-values for the size and the
momentum factors slope coefficients are smaller than their critical t-values implying that
their factor sensitivities are not statistically different from zero. Again, despite the fact that
Carhart’s (1997) Four-factor model is holding, the size and momentum factors have got no

influence of portfolio B/W’s expected returns.

The R? or these three portfolios range from 0.337 to 0.696 which is again, a
significant in@ ent relative to the CAPM and Fama and French (1993) Three-factor
Model. It can also y? ed that the F-statistic for portfolios S/L, B/W and B/L are all larger

-V uﬁa{ 2.6 which implies that at least one, factor sensitivity, is

z@ the 5% level.

Another test of the Carh j r-factor model was carried out for portfolios that
k’%«

were sorted for size and Boolég/r

than the critical F

significantly different fro

the results are displayed in Table 4.7.

Table 4.7: Test of the Carhart’s (1996)8" %del for portfolios sorted for size

and Book-to-Market.

E(RPit)- RFt= a + Bi( RMt— RFy) + Bs (S + Bn @b\ + PBw (WI\/IL) + et

H M L
a
S 12555 26.978 8.346 1.288 2.959'£T.487
8.126 38.818 .934 1.859  4.233 .085
Bi t(Bi)
S -2.997  -3.945 -1.744 -3.741  -5.265 -3.782
-2.159  -4492 -2.034 -6.012  -5.963 -2.248
Bs t(ps)
S 714 .587 .043 3.927 3.456 416
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B .006 -137  -1.525 074 -.802 -1.431

(Bn) t(pn)
S 464 025 037 4244 242 586
134 -151 542 2739 -1.469  4.393
(Bw) t(Bw)
@ 368 233  -.163 2668 1805  -2.054
56\, 048  -137 526 784  -1.057 3378
<7
7 4/ R2 S(e)
S 637 A-521 337 9750 9118 5612

592 % .696 4.370 9.169 11.013
).}\ <

(@WA 7 ) F-stat

S .603 . 2 O 18.8687 11.691 5.45708

554 419 /L;e\ 155879 9.4602 245576

It can be observed that the t-statistic, fo< terce ficients, of portfolios S/H, S/L,

B/H and B/L are smaller than their critical t- va@ plyi t these alpha values are not

statistically different from zero. This suggests that the factor f.zed in this model can at
ied

A

least explain the returns of two-thirds of the portfolios being stu latively to the other
test carried out as shown in Table 4.7, this is a significant boost t(@ validity of the
Carhart’s (1997) Four-factor model especially when tested using portfoli&sQ\hat have been
sorted for size and Book-to-Market.

The entire slope coefficients for portfolios S/H and B/L have got t-statistics that are larger
than the critical t-values implying that these factor sensitivities are significantly different
from zero at the 5% level.. The F-statistics for the two portfolios are larger than the F-critical
value of 2.6 implying that at least one coefficient is significantly different from zero.
Portfolio S/H and B/L have got R? values of 0.603 and 0.667 which are quite high which

implies that the explanatory power of the model is also quite high. All the factors proposed
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by Carhart (1997) can therefore be said to have significant influence in the expected returns
of portfolios S/H and B/L.

The slope coefficients for the market factor sensitivity and the momentum factor sensitivity
in portfolio S/L have t-statistics that are larger than the t-critical value implying that they are
significantly different from zero at the 5% level. However, the slope coefficients for the size
and Book-to-Market factors have t-statistics that are lesser than the critical t-value therefore
they are considered to be significantly different from zero. This portfolio has got an F-
statistic% which is greater than the critical F-value of 2.6 which hence implies that at
least one coef@nt is significantly different from zero. Therefore, it can be inferred that the
Carhart’s (1997)’fy

for the size and the BoOk-j6-Market.

v/

Portfolio B/L’s slope C@ﬂcie r the market premium and Book-to-Market have got t-
statistics that are Iarger%he critical value. This therefore implies that they are
statistically different from ze ;Sge 59 )ﬁ/el. However, the slope coefficients for the size

and the momentum factors hav

re indeed influencing the expected returns of portfolio S/L except

istics t are lesser than the critical t-value. This

therefore implies that they are not si tly )@ from zero at the 5% level. The F-

value of 24.56 for this portfolio is larger t cri value of 2.6 implying that at least

one coefficient is significantly different from gera., In o@usion, it can be inferred that
Carhart’s (1997) factors can explain the expected re#tirns of yy\B/ L except for size and

O

Auxiliary to the main objectives discussed above, the researcher also intended to test the

momentum.

4.2.3 Test of the Market Anomalies

influence of each of the market anomalies, independently, on the expected returns of the
stock portfolios. The portfolios that were used are the same portfolios that were used to test
the asset-pricing models under the study. Market anomalies are empirical facts that are
known to exist in a market but they cannot be explained by the existing theory (Berk, 1995).

The anomalies that were tested independently included the Size, Book-to-Market and the
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Momentum anomaly. The excess returns of each portfolio were regressed against each

anomaly independently and the results were tabulated as shown below.

4.2.3.1 Test of the Size Anomaly

The existence of the size anomaly was first suggested by Banz (1981) where he finds that
small cap stocks outperform large cap stocks. This study sought to test whether the size of a
firm has got any influence on the expected return on its stocks. The excess portfolio returns
for portfoligs that were sorted for size and Book-to-Market were regressed against the size

premium, sured by SMB and the results of the test were presented in Table 10 below.

Table 4.8: Test fo s;ﬁnomaly for portfolios sorted for size and Book-to-Market.
E(RPit)- RFt= a+ Bs (SMB)
H '/)L L H M L

7

t(a)
S 4. 079 é )g/ 550 987  -3.189
B -6.275 - ,s/ / -1.824  -.043 725
/l .
Bs U/ 7). t(Bs)
S 791 520 “ A8.080  2.405 549
025  -213  -1436 ( ; ) : /%\ -981  -5.202
R? ‘ }Le)
S 171 112 .007 7.413 @ 3.455
.001 .020 370 3.440  6.260 /Q 967
adj R? F-stat
S 153 092  -015 9.48601 5.78514 0.30107
B -021  -001  .357 0.04434 0.96236 27.0568

It can be observed from Table 4.8 that the intercept coefficients for portfolios S/H, S/M,
B/H, B/M and B/L are not significantly different from zero based on their t-statistics. Also,
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the slope coefficient for the size factor, for portfolios S/H, S/M, and B/L are significantly
different from zero, based on their t-statistics. Therefore, the size factor has got some
influence on the expected returns of portfolios S/H, S/M and B/L. The F-statistic for these
three portfolios are larger than the critical F-value of 2.8 at the 5% level, implying that at
least one coefficient is significantly different from zero. However, the R? values for these
three portfolios range from 0.092 to 0.357, which are not quite as high as the ones for the test
on the Carhart’s (1997) factors. It can be concluded therefore that even though the size factor
has got sighificant influence on the expected returns on stock portfolios in the NSE, when it’s
tested as e factor in an asset pricing model, the explanatory power of that model
reduces smmﬁé relative to that of the test of Carhart’s (1997) Four-factor model.

4.2.3.2 Test of the% -Market anomaly

Fama and French (1992) n( at there was significant evidence in support of the Book-to-
Market anomaly as a fa ipfluences expected returns on stock. This study intends to
test that theory with rega e partighios of stocks traded in the NSE. The excess returns

of the portfolios sorted for nd B 0-Market were regressed against the Book-to-
Market anomaly as measured by nd the Esults were presented in Table 11 as shown

below. C>(
Table 4.9: Test of Book-to-Market anomaly @ %sorted for size and Book-to-

Market

E(RPit)- RFt= a + pn (HML) /L

H M L H L
a t0) A
S 3.539 5767 -11.046 542 .906 -3.302
B -6.247 -.082 7.111 -2.068 -.013 746
) n)
S .655 .246 122 5.037 1.946 1.828
222 .025 423 3.694 .202 2.230
R? S(e)
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S .355 .076 .068 6.533 6.367 3.345

229 .001 .098 3.021 6.319 9.534
adj R? F-stat
341 .056 .047 25.3683 11.691 3.34114
B 212 -.021 .078 13.6453 0.04073 4.97224

The int t coefficients for portfolios S/H, S/M, B/M and B/L in Table 4.9 are not

rent from zero at the 5%, level based on their t-statistics. Also, the slope

coefficients fo

=

lios S/H, B/H, and B/L are significantly different from zero at the 5%
level with regard t r z-statistics. The F-statistic for portfolios S/H, B/H, and B/L are quite

large relative to the crj F-value of 2.8 implying that at least one coefficient is
significantly different from . However, the R? values for these three portfolios range
from 0.078 to 0.341 an%e relattg€ly lower than those of the Carhart’s (1997) Four-factor
model test. This implies the Book-to-Market anomaly has got a significant

influence on the expected ret ;?)ort s S/H, B/H, and B/L, when it’s tested as a single

factor in an asset pricing-model lana wer of that model is seen to be quite low.

L.
4.2.3.3 Testing the Momentum Anoma{O

In their study, Jegadeesh and Titman (199 st(% vidence in support of the
momentum effect as has been explained in chap r two. y intended to test the
influence of this anomaly on the expected returns of stocks tradéd J_Lhe NSE. To test this
anomaly, six stock portfolios, sorted for size and past performance wer d. Also, another
set of six portfolios that were sorted for size and Book-to-Market were @ The excess
returns for these portfolios were regressed against the momentum factor as measured by

WML. The results of this test were displayed in Table 4.10 and Table 4.11.
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Table 4.10: Test of the momentum anomaly for portfolios sorted for size and past

performance
E(RPit)- RFt= a + pw (WML) + et
W N L W N L

a t(a)
S -8.472  9.459 -11.001 766  1.195 -1.508
B  -13.495 7.299 -10.966 -1.446 900  -1.202

. (Bw) t(Bw)
'(\‘0.729 -069  -.265 3524  -463  -1.944
B 47 -002  -.158 4848  -015  -927

- R2 S(e)
S 213 7 076 11.055 7.913  7.296
338 0 018 9335  8.113  9.125

<<\
A 6} F-stat

S 195 -017/ 6 4/ 12.4173 0.214 3.77963
B 324 -.022 \ /b235015 0.00021 0.85977

Table 4.10 displays the results of the test for m n stock portfolios sorted for
size and past performance. It can be observed t?ét’he m& coefficients for all the
portfolios are not significantly different from zero at the 5% level b gted on their t-statistics.
However, as for the slope coefficients which represents the momentuor sensitivity, it
only the coefficient for portfolios S/W and B/W that were significantly diffgrgt}t from zero at
the 5% level, based on their t-statistic. The F-statistic for these two portfolios are
significantly greater than the critical F-value implying that at least one coefficient is
significantly different from zero. However, the R? for these two portfolios range from 0.01 to
0.04 which are rather low. Therefore, it can be inferred that the momentum effect has got a
significant influence in the returns of portfolios S/W and B/W but its explanatory power is

quite low.
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Table 4.11: Test of the momentum anomaly for portfolios sorted for size and Book-to-
Market

E(RPit)- RFt= a + pw (WML) + et

H M L H M L
a t(a)

S -8.012 -2.831 -5.363 -.700 -303  -1.109
@ -8.719 2.064 -18.006 1774 228  -1.337
- A

[ON B t(pw)

s N/ 207 223 -.149 1.388 1.273  -1.645

B . -.056 652 687 -330  2.588

Ly
7, S
&
S .040 /\ 034 056 11.451 9.351  4.836
B 010 6}_@{ ))\37, 4916  9.070  13.467
7] /v‘
adj R F-stat
J l//\ /I/,

S 019 013 \aag/ V/&1.92516 1.61962 2.70549

B -011  -019 .10 O V713 01092 6.69972

7N\

b‘P r

Momentum effect was also tested as a single factor,’using por\&ﬂ) hat were sorted for size
and Book-to-Market, as displayed in Table 4.11 above. The interce[%eeefficients for all the
portfolios were not significantly different from zero at the 5% Ieve@sed on their t-
statistics. However, as for the slope coefficients, it’s only that for portfélid B/L that was
significantly different from zero as per its t-statistic. This implies that the evidence in support
of the momentum effect, as a single factor influencing expected returns on stock portfolios in
the NSE, is not that strong. However, when it’s considered together with other factors like
those proposed by Carhart (1997), it comes out strongly by boosting the explanatory power
of a model as was observed from the test of the Carhart’s (1997) Four-factor model presented
in Table 4.6 and Table 4.7.
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CHAPTER FIVE
SUMMARY, CONCLUSIONS AND RECOMMENDATION
5.1 Introduction
In this chapter, a discussion of the findings from the processed and analyzed data was made
in this chapter, where the research questions were answered and the conclusion from the
findings presented. Moreover, suggestions for further research were put forward at the end of

this chapter.

5.2 Sumg@f findings

The main obj of this study were to test whether the CAPM, Fama and French (1993)
Three-factor Mode ]ﬁthe Carhart’s (1997) Four-factor Model can explain the expected
returns of portfolios o traded in the NSE. This summary was based on the findings

from the tests that were ca u/ t and presented earlier in chapter four.

5.2.1 Test of the CAPM@

Undoubtedly, CAPM has fo elng held in high regard for its unique way of
explaining the reasoning beh rlsk ed premium that investors demand for
investing in a risky asset such as a s@ -The has also been criticized a lot for its
simplistic nature of assuming that its onl act that influences expected returns
on stocks, as had been discussed earlier in (@ he findings indicate that the

evidence in support of the CAPM, from a portfoll erspe ?\/\veak. This is due to the
: yl_portfolios S/H, SIM,

B/H, B/M and B/L were not significantly different from zero. This indic that there was a

fact that the alpha values, usually interpreted as the Jensen’s alp
possibility of the existence of other factors not captured by the market prem@

This is consistent with the findings of Fama and French (1992) who find no significant
relationship between the returns on stocks traded in the US and their betas during the period
1963 to 1990. However, Rustam and Nicklas (2010) find CAPM to be the only model that
explained stock returns better than other models in the Stockholm Stock Exchange
suggesting that beta is still a good measure of risk which is in fact contradictory to the

findings of this study.
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5.2.2 Test of the Fama and French (1993) Three-factor Model

This model was propounded by Fama and French (1993) to cater for the inadequacies of
CAPM. Fama and French (1993), believed that CAPM did not quite capture the risk adjusted
premium that would be demanded by investors for investing in a risky security. They
therefore proposed two factors in addition to the CAPM’s single factor namely, size premium
and Book-to-Market premium. The findings are showing that when this model is tested in the
NSE, from a portfolios perspective, the evidence in support of it is weak. The alpha values
for portfoligs S/H, S/M, B/H, B/M and B/L were not significantly different from zero. This
therefor@ cated the possibility of existence of other factors not captured by the risk
adjusted prem@ in the model. However, for portfolios S/L, the test showed that indeed the
model factors przg y the model had some influence. The explanatory power of the

model for that single p rt}?.i.o increased significantly relative to the CAPM.

This was consistent with tke findiags of Connor and Sehgal (2001) who find that the CAPM
does not explain the cro%on pgcted returns on stocks traded in the Indian Stock
Markets but the Fama and F (1993)THree-factor Model does. However, the findings of
this study were contradictoryﬁ/ findi f Misirli and Alper (2009), whom after
comparing the Fama and French (199%%4&( odel, CAPM and other asset pricing
models built out on the Fama and Frenc Thre tor Model, on stock market data
from the Istanbul Stock Exchange, conclud%j?%fact outperforms the Fama

and French (1993) Three-factor Model which was quite inter })\

5.2.3 Test of the Carhart’s (1997) Four-factor Model

Carhart’s (1997) study was motivated by the earlier work of Fama and Qe@(w%) when
they find that despite its exemplary performance, the three factor model does not quite
capture the short term past returns. This led Carhart (1997) to include an additional factor
that captured the momentum effect, into the Fama and French (1993) Three-factor Model to
form a revised model called the Carhart’s (1997) Four-factor Model. This model was tested
using two sets of portfolios namely; portfolios that were sorted for size and past performance

and portfolios that were sorted for size and Book-to-Market.

47



As for the portfolios that were sorted for size and past performance, the researcher finds that
the alpha values for portfolios S/L, B/W and B/L were indeed not significantly different from
zero. This is a significant improvement relative to the findings from the test of the CAPM
and the Fama and French (1993) Three-factor Model. However, as for portfolio S/L, it’s only
the market premium and the Book-to-Market factors that were observed to have significant
influence on the expected returns on the stock portfolios. As for portfolios B/W, it’s the
market premium, size and momentum factors that had significant influence whereas, as for
portfolio MBIL, it was the market premium and the Book-to-Market that had significant
influencé%\a I, this test showed a significant boost in the explanatory power of the model
based on the olios R? values relative to those of the CAPM and the Fama and French

(1993) Three-facto del.

Also, as for the portfoliogf_ ere sorted for size and Book-to-Market, the researcher finds
that portfolios S/H, S/ / B/L have got alpha values that are not significantly
different from zero. This %Qni iICapt improvement when compared to the findings from
the test on portfolios that orted p( size and past performance. Moreover, it was
observed that portfolios S/H and d fa€topSensitivities that were significantly different

from zero implying that the factors ed f’ﬁhart (1997) indeed had a significant

influence on the expected returns on the“st po c&However, for portfolio S/L, it’s
only the market premium factor and the momen@fact w@ have got significant influence
on the expected returns on the stock portfolios. Also,g'or po }o /L, it’s only the market
premium and the Book-to-Market factors that have got significarit influence. It can also be
observed that despite the fact that it was able to explain the returns Owo-thirds of the
portfolios tested, which is quite high, the explanatory power of it has z@‘significantly
improved relative to the CAPM and the Fama and French (1993) Three-factor Model.

This was consistent with the findings of Nartea, Ward and Djajadikerta (2009) in that, by
adding the momentum effect factor to the Fama and French (1993) Three-factor Model, did
infact capture the effect of past returns on the New Zealand Stock Exchange. However,

Avramov and Chordia (2006) find that the momentum factor does not help in explaining
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neither the returns of the past three, six nor twelve months’ return, which therefore is

inconsistent with what this study finds.

5.2.4 Test of the Market Anomalies

The influence of the size, Book-to-Market and the momentum anomalies, on the expected
returns on the stock portfolios, was also tested. This involved the testing of these anomalies
independently as single factors in an asset-pricing model. The findings from those tests were

presentedelow.

5.24.1 Test @e ize Anomaly

Small cap stocks t o, outperform large cap stocks (Banz, 1981). This study intended to
test whether this size ano exists in the NSE. After the researcher tested for this anomaly
using portfolios sorted fo / and Book-to-Market, he finds that indeed there is some
evidence in support of it})«ist he alpha values for portfolios S/H, S/M, B/H, B/M and
B/L were not significantiy tifferent ffom zero and that the factor sensitivities for portfolios
S/H, S/IM, and B/L were % nific different from zero. Based on the R? values for
portfolios S/H, S/M, and B/L the ator er of the asset-pricing model, that had the
size premium as the only single facto not )ﬁﬁg as was observed in the case of the
Carhart (1997) Four-factor Model thoug @fefo : researcher recommends that the
size factor be taken into consideration together @’i Jot'%@rs such as those suggested by

Carhart (1997). \S}

7y

5.2.4.2 Test of the Book-to-Market Anomaly

The theory that high Book-to-Market stocks were found to outperform ﬂ@ow Book-to-
Market as Fama and French (1992) finds was also tested in this study using portfolios of
stocks in the NSE sorted for size and Book-to-Market. The researcher finds that indeed the
alpha values for portfolios S/H, S/M, B/M and B/L were not significantly different from zero
while the factor sensitivities for portfolios S/H, B/H, and B/L are significantly different from
zero. This implies that the Book-to-Market anomaly has some influence on the expected
returns of some stocks although not all. But, the explanatory power of the model that

contains this anomaly as a single is quite low based on the R? values.
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5.2.4.3 Test of the Momentum Anomaly

The theory that past winner stocks outperform past losers in the short run as Fama and
French (1992) find is considered as the momentum anomaly that was also tested using two
sets of portfolios; the first being portfolios sorted for size and past performance and the
second being portfolios sorted for size and Book-to-Market anomaly. As for the first set of
portfolios, the researcher finds that the alpha values for all portfolios, were not significantly
different from zero. However, it’s only the factor sensitivities for portfolios S/W and B/W

ignificantly different from zero. The explanatory power of this model for these

as also quite low which therefore indicates that the evidence in support of
the momentur@e t’s ability to explain the expected returns on stock portfolios sorted for
size and past performafice, as a single factor, is quite weak.

As for portfolios sorted fi%ind Book-to-Market anomaly, the alpha values were not
significantly different f@x zZer

,V as for the factor sensitivities, it’s only that of portfolio
B/W that was seen to be€ignificant ferent form zero. This implies that the momentum

effect factor was not quite ning %x ected returns of the stocks in this portfolio

categorization, when used as a si tor i ﬁet-pricing model.
From the test of the asset-pricing models under @ it ent that there are asset-pricing

models that can explain the expected returns of portfetios of s‘o?}r aded in the NSE to

some extent though not entirely, whereas there were others whose xWatory ability was

weak. OA

The CAPM’s single factor was found not to capture all the factors that explain the expected

5.3 Conclusions

returns of the portfolios under the study. This implies that it didn’t quite capture the risk
adjusted premium that an investor would demand for having invested in a risky stock.
However, it is worthy to note that the market premium was seen as a key factor that had

some significant influence on the expected returns on stocks traded in the NSE.
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This study also finds that the Fama and French (1993) Three -factor model also did not quite
capture all factors necessary to explain the expected returns of most of the portfolios under
the study. This therefore implies that the market, size and the Book-to-Market premiums that
have been adjusted for risk, do not quite capture the additional return that an investor would
demand for having invested in a risky asset. However, the market premium, size and the
Book-to-Market factors were found to have some significant influence on expected returns of

stocks although not entirely.

The test e Carhart (1997) Four-factor Model, however, showed a remarkable
improvement actors that influence returns on stocks traded in the NSE, especially for
those portfolios th Fj sorted for size and past performance and those that were sorted for
size and Book-to-MarKe fwas able to explain the expected returns of a significant majority
of those sets of portfolios the test and it had a better explanatory power relative to the
other models. However/)'q w | not able to explain the expected returns of a few
portfolios specifically po%/M /M under the portfolios sorted for size and Book-

to-Market. This shows that yg/the hat it has done an exemplary job, other factors

should still be tested. /b @

Therefore, we can indeed state that amon &models tested, the Carhart (1997)
Four-factor Model was found to perform better tEe

the expected returns of most of the portfolios also \%\seen to have a higher
explanatory power relative to the CAPM and the Fama and F ncu (1993) Three -factor

moael. OA

However, despite the fact that the CAPM’s validity is not coming out strongly in this study, it

odels as it not only explained

is also worthy to note that its single factor, market premium, when used together with other
factors such as those suggested by Carhart (1997) boosts significantly, the asset-pricing
model’s explanatory power. This probably indicates the reason as to why; all other asset

pricing models under study were built out on CAPM.
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5.4 Recommendations for the study

This study finds that the Carhart (1997) Four-factor Model explains the expected returns of
most of the portfolios of stocks traded in the NSE relative to the CAPM and the Fama and
French (1993) Three -factor model. Therefore, this study is highly recommended to the
finance academia as its findings will help shape their way of thinking as they endeavor to
find an asset-pricing model that can explain the expected returns of stocks in the NSE

entirely.

Also, inve an also base their investment decisions partly on the findings of this study in
trying to dete@e hether a portfolio of stocks is correctly valued or mispriced. This will
enable them to ide }?ofltable opportunities in the market incase they arise and be able to
take advantage of th market converges to the correct position. The capital markets
regulatory bodies shouldyaije/ e into consideration the findings of this study as it will assist
greatly in their efforts o?nsuri t the market is operating efficiently. It can enable them
identify gaps in the mark%hls 1ll,enable them to take corrective action as is deemed

necessary in an endeavor to b ;g/vest )6nf|dence in the market.

5.5 Suggestion for further research @
This study was only able to study the C k@aench (1993) Three-factor model
and the Carhart’s (1997) Four-factor model as u odels. However, in the case of

CAPM and other models that had market premiunwas a fa /?\as observed that there
ree’rat

were times when the market returns was lesser than the risk f leading to a negative

market premium. O
2\

Therefore, this study would like to suggest that future researchers in this area should also test
these models as conditional models. This means that they would test the models subject to a
given condition. For instance, periods when the market premium is positive is known as an
up-market period whereas, periods when the market premium is negative is known as down-
market period. Future, researchers should focus on testing these models separately based on

conditions such as the market being either in the up-market period or down-market period.
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Appendix 1
Sampling Frame:Stocks listed under the MIMS in the NSE

AGRICULTURAL

Unilever Tea Kenya Ltd Ord 10.00
Kakuzi Ord.5.00
Rea Vipingo Plantations Ltd Ord 5.00
Sasini Ltd Ord 1.00
A

\ COMMERCIAL AND SERVICES
Access Keﬁﬁdr p Ltd Ord. 1.00
Car & General Ord 5.00
CMC Holdings Lt 0,50

Hutchings Biemer Ltd @?‘5

Kenya Airways Ltd Ord

Marshalls (E.A.) Ltd O 5

Nation Media Group %{)Oﬁ)\

Scangroup Ltd Ord 1.0 /sl

Standard Group Ltd Ord 5. /

TPS Eastern Africa (Serena) Lt O

Uchumi Supermarket Ltd Ord 5.00 O @
/AP

\ FINANCE AND INVESTMENT

Barclays Bank Ltd Ord 2.00 VG
C.F.C Bank Ltd ord.5.00

A
Diamond Trust Bank Kenya Ltd Ord 4.00 # \S\/)\%

Equity Bank Ltd Ord 5.00

Housing Finance Co Ltd Ord 5.00

I.C.D.C Investments Co Ltd Ord 0.50

Jubilee Holdings Ltd Ord 5.00

Kenya Commercial Bank Ltd Ord 1.00

Kenya Re-Insurance Corporation Ltd Ord 2.50
National Bank of Kenya Ltd Ord 5.00

NIC Bank Ltd Ord 5.00

Pan Africa Insurance Holdings Ltd Ord 5.00
Standard Chartered Bank Ltd Ord 5.00

INDUSTRIAL AND ALLIED
Athi River Mining Ord 5.00
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B.O.C Kenya Ltd Ord 5.00

Bamburi Cement Ltd Ord 5.00

British American Tobacco Kenya Ltd Ord 10.00
Carbacid Investments Ltd Ord 5.00

Crown Berger Ltd Ord 5.00

E.A.Cables Ltd Ord 0.50

E.A.Portland Cement Ltd Ord 5.00

East African Breweries Ltd Ord 2.00

Eveready East Africa Ltd Ord.1.00

Kenya ON Co Ltd Ord 0.50
Kenya%& Lighting Ltd Ord 20.00
KenGen L4g. .2.50

Mumias Sug%ud Ord 2.00
Olympia Capital ings Itd Ord 5.00
Sameer Africa Ltd 5,00

Total Kenya Ltd Ord 5! /
Unga Group Ltd Ord 5.00

4’004//
PN
O &
QR
%
JR

%
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