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ABSTRACT

This research provides evidence that there is improvement of market efficiency ^  

NSE and that the risk on the four segments of the NSE are not necessarily tltf *ame‘ 

They could be significantly different at times despite being in the $aille nrir^'1 

findings arc based on Wednesday stock volumes and prices of f0r(v l*ste^ 

companies. Risk was calculated using two different approaches. The first onc f^use^ 

on the variance of returns from CAPM predictions while the otfier foclr ’c* °n 

variance from the mean of the returns of a segment. This a p p ro ^  was ^  t0 

conduct the first test that drew the conclusion that the NSE is improving jn cfjV’enC'' 

according to CAPM and that the variance reduced with time. ln ^  teSl ^ ean 

absolute deviations were found by getting the difference between cOrr>panv rettij1is aS 

calculated by the Modigliani-Miller (1961) model and the returns Calcu|ateJ $  

CAPM. The inter-weekly comparison of the changes in the mean absolute dev1̂ 10̂  
was done using Z scores

The second approach of risk was used to test whether the level of rj- j.  ̂ *oar 

segments o f the NSE. This was done by finding the average segment return anj  uSin  ̂

it to find segment-based absolute deviations. These were then testC(j usim, ^ 

scores to test whether there were significant differences among the four SCgmctit*'

Analysis results showed that though there was a wider variance between 

returns and the returns calculated from market prices, this variance tended to i1*1170' '  

towards the end of 2010. The inter-week Z-tests showed that prices \Vere ran(jcP  *°r 

the variations in the mean absolute deviations were mostly not different | roni 

the preceding week. This indicated market efficiency. The findings of ̂  SCC0I1J  te>,tS 

showed that in 2006 the markets did not have significantly different levels 0f r i ^  ^ut 

divergence increased in the later years with the A&AMS showing 

The FIMS and the MAIMS showed almost same levels of risk that vvCre and

reducing. The risk level in the ALMS was not did not show a clear trencj onjy t^at 11 

kept oscillating.
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CHAPTER 1

INTRODUCTION

1.1 Background

The NSE is divided into four segments the MIMS, the FISM, Agricultural & Allied 

Market Segment and the AIMS (NSE 2011). These submarkets facilitate the sell and 

purchase of stocks. The NSE provides daily data on their website focusing on a lot of 

financial information like current stock prices with corresponding changes, 

capitalization, NSE 20 Share Index, All Share Index, Equity Turnover, Market 

Capitalization, Total Deals, Total Share Traded etc (NSE 2011). No information is 

provided on how risky each of the market segments is. It is important to establish the 

level of risk in the four submarkets and provide a ranking to help investors know 

which market segment is the safest and which one is generally most risky according 

to some standard measure like CAPM. This type of information will hopefully help 

investors get a quick glimpse of the riskiness in a market segment to aid investment 

decision.

Market Efficiency as expressed in the efficient market hypothesis (EMH) formulated 

by Kama (1970), posits that at any given time, prices fully reflect all available 

information on a particular stock and/or market. Thus, according to the EMH, no 

investor has an advantage in predicting the return on a stock price because no one has 

access to information not already available to everyone else (Faraa, 1965). It is 

possible, therefore, to use the CAPM as a measure upon which risk in a market can be 

analyzed

The key terms to this study are as follows risk, return, dividend, EMH, CAPM and 

stock price. Risk is a quantifiable variation in return on an asset measured by the 

standard deviation of returns (Markowitz, 1952). A return on an asset is the gain or 

loss on a security in a given period (Investopedia, 2011) expressed as a percentage.
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Return consists of the income and the capital gains relative on an investment, usually 

quoted as a percentage (Modigliani & Miller, 1961).

A dividend is a distribution of a portion of a company's earnings, decided upon by the 

board of directors, to a class of its shareholders (Investopcdia, 2011). The dividend is 

most often quoted in terms of units of currency per share received (dividends per 

share) or as a percentage of the current market price (NSE, 2011). The EMH is a 

theory developed by Fama (1965) which states that it is impossible to beat the market 

because prices already incorporate and reflect all relevant information i.c. past, public 

and private (Fama, 1965).

The CAPM is a model that relates risk and return in a linear form. It argues that the 

total expected return from an asset is partly constant (risk free rate) and partly directly 

varies as the level of stock risk (market premium) (Sharpe, 1964). Price of an asset is 

a mere allocation that has little to do with value (Bajaj, Bukesh, & Vijh 1990) but 

decided upon through interaction between demand and supply. If CAPM is taken as 

the true return predication, then it’s the returns by the market that vary away. The 

further away the variance, the highly inaccurate the market and therefore high risk 

rates (Bajaj, & Vijh 1990).

1.2 Statement Of The Problem

Despite the proven potential for growth, and its attraction to a lot of investors, both 

local and foreign (NSE, 2011), the NSE has left many investors disappointed by the 

deals they get from the market players (Mwanza, 2007). The entry' of several small, 

short term investors with little knowledge about the market has created a near perfect 

market with competition, supply and demand factors that drive the market (Mwanza, 

2007). This near perfect market s expected therefore to transfer value as accurately 

and as efficiently as possible to the investor (Fama, 1965). Studies by Jahan-Parvar & 

Mohammadi (2010) and Raputsoane (2009) found that markets with nai ve traders can 

be efficient and that the CAPM can appropriately be applied in such a market.
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Jahan-Parvar et al (2010), analyzed market index returns in the Tehran stock 

exchange (TSE) within the context of three variants of the Capital Asset Pricing 

Model: the static international; the constant-parameter Intertemporal; and a Markov- 

switching intertemporal CAPM, which allows for the degree of integration with 

regional and international equity markets to be time-varying. They used daily and 

monthly returns data from the TSE, Dow Jones, and MSC1 (formerly, Morgan 

Stanley Capital International) in this research.

Jahan-Parvar et al (2010) found supporting evidence in favor o f Intertemporal CAPM 

efficiency at the monthly frequency. This characteristic was lost on changing 

sampling frequency to daily. They could not improve the performance of the ICAPM 

model through inclusion of factors such as exchange rates and oil price fluctuations or 

inter-national macroeconomic factors, such as increased risk of an economic 

downturn reflected in term spreads. The study shows that a market dominated by 

naive traders can still be efficient. They found the TSE to be an efficient market, even 

in the presence of insider trading, collusion, price fixing, and considerable 

informational asymmetry.

Raputsoane (2009) found that relation between risk and return to be linear, while 

Jahan- Jahan-Parvar et al (2010) found that markets with naive investors can be 

efficient even with information asymmetry. Further the CAPM operates within an 

efficient market. The question that arises is, is it possible to apply CAPM to ascertain 

whether the NSE is efficient by measuring how returns are at variance with CAPM 

predictions? Do the submarkets of the NSE necessarily have same risk?



1.3 Research Questions

This research seeks to answer two questions:

1. Is the Nairobi Stock Exchange efficient in the pricing of stocks?

2. Do the four market segments MAIMS, FIMS, A&AMS and AIMS have 

different risk levels?

1.4 Research Objectives
1.4.1. General Objectives

By the end of this research it will be possible to:

2. Tell whether stock pricing is improving efficiency and in accordance with 

CAPM predicted values.

3. Determine whether or not the four market segments have significantly 

different annual risk levels within the stipulated period of study.

1.4.2 Specific Objectives

By the end of this research it wiii be possible to:

1. Establish whether the variance between stock returns from market price and 

those predicted by the CAPM is reducing.

2. Determine whether or not risk levels in the four market segments are different 

or same

1.5 Value (Significance) Of the Study
Establish basis for establishing a scale for ranking security markets basing on risk. If 

established it will make possible to classify security markets in the world for 

diversification and investment purposes. The investors and quoted firms will have 

confidence in the prices of the asset in case there is establishment that improvements 

on the NSE cause efficient pricing. This can be used as rationale to demand 

improvements on the stock exchange management in future.
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The result will provide basis for further argument in the scholarly field of finance as 

this study is yet another test on the CAPM and the EMH. 1'he study is to establish 

coniplementationary rather than the competitionary relationship between 

EMI1/CAPM and behavioral finance. If the market segments risk ranking is 

established it will be possible imput for diversification and investment purposes.
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CHAPTER 2

LITERATURE REVIEW

2.1 Introduction
Tin's section is divided into three parts. The theoretical literature review part 

discusses the EMH, the Behavioural finance thcoiy, and the APT. The empirical 

literature review traces the origins of the CAPM and how, due to criticisms, changes 

have been made on CAPM and other rival models like the three factor model came 

up. It also looks at the criticism against the statistical methods used by the CAPM. 

The CAPM has survived all this and is still dominant. The section also discusses how 

efficiency is achieved through organizational changes and technological 

improvement, similar o changes that have been taking place at the NSE since it began 

to date. Finally the section ends with a historical look at the NSE, the context o f the 

study.

2.2 Theoretical Literature Review

2.2.1 The Efficient Market Hypothesis (Fama, 1965)

The Efficient Market Hypothesis arose in response to allegations from the 

professional investment community and critics of financial accounting before it was 

developed into the concept market efficiency. A securities market is efficient with 

respect to an information system if and only if security prices act as if everyone 

knows and responds according to that information system and under these conditions 

prices are said to "fully reflect" the information system (Fama, 1965). CAPM should 

therefore be an appropriate standard measure of return on the NSE upon which 

returns can be compared (Fama, 1965).
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2.2.2 Behavioural Finance (Kahneman Sc Tversky, 1979)

The Behavioral Finance theory, offers an alternative paradigm (to EMH) in the 

explanation of how individuals make investment decisions based on their behavioural 

dispositions it is concerned with the bounds of rationality of economic agents (Daniel 

& Titman, 2000). Behavioral models typically integrate insights from psychology 

with neo-classical economic theory. This theory posits that individuals make 

systematic mistakes in the way that they process information (Daniel & Titman, 

2000). The delving into the behavioral theory in finance was initialized by the works 

of Kahneman and Tversky (1979) when they published Prospect Theory: An Analysis 

o f Decision under Risk. Behavioural finance discusses issues like behavioral biases 

(like excessive optimism, overconfidence, confirmation bias, illusion of control), 

heuristics (like representativeness, availability, anchoring) and framing effects. This 

theory recognizes that there are irrationalities that will make prices deviate from the 

actual and the presence of these deviations show inefficiency in the market 

(Kahneman and Tversky, 1979)

2.2.3 Adaptive Market Hypothesis (Lo, 2004)

The Adaptive Market Hypothesis, as proposed by Lo (2004), attempts to reconcile 

economic theories based on the EMI I with behavioral economics, by applying the 

principles of evolution (competition, adaptation and natural selection) to financial 

interactions: Under this approach, the EMH can coexist with Behavioral models. Lo 

asserts that much of what bchaviorists cite as counterexamples to economic 

rationality are, in fact, consistent with an evolutionary model of individuals adapting 

to a changing environment using simple heuristics (Lo, 2004). This hypothesis unites 

the EM11 and the Behavioural finance hypothesis into one market environment with 

the irrationalities contributing significantly to risk (Lo, 2004). Higher risk is a 

measure of the market being informationally inefficient (Lo, 2004).

2.3 Empirical Literature Review
Raputsoane (2009) conducted a study on the South African stock market using 

Merton's (1973) single factor ICAPM. The GARCII-M model was used to analyze

7-



the daily residual returns of market and industry stock price indexes of the 

Johannesburg stock exchange listed companies. The risk-return trade-off was 

estimated using daily returns on 50 market and industry stock price indexes. The risk- 

free rate of interest was estimated by bond yields on R153 (short term government 

bond) and R186 (long term government bond). Risk was estimated by the stocks 

betas. All data was sourced from the South African Reserve and covered January 04, 

1995 to February 06,2009.

According to the empirical results, out of the 50 stock price indexes, 45 (95 percent) 

showed a positive and a highly statistically significant coefficient of risk aversion. 

Only 5 (5 percent) of the 50 stock price indexes showed no statistically significant 

coefficient o f risk aversion. The estimated results generally lent support to the robust 

positive risk-return relationship between expected returns and the market risk 

premium in the South African stock market in line with CAPM, notwithstanding the 

few exceptions (Raputsoane, 2009).

In another study Jahan-Parvar & Mohammadi (2010), analyzed market index returns 

on the Tehran Stock Exchange (TSE) within the context of three variants of the 

Capita] Asset Pricing Model: the static international; the constant-parameter 

rntertemporal; and a Markov-switching Intertemporal CAPM, which allows for the 

degree of integration with regional and international equity markets to be time- 

varying. They used daily and monthly returns data from the TSE, Dow Jones, and 

MSCI (formerly, Morgan Stanley Capital International) in this research.

Jahan-Parvar & Mohammadi (2010) found supporting evidence favoring 

Intertemporal CAPM efficiency at the monthly frequency. This characteristic was lost 

on changing sampling frequency to daily. They could not improve the performance of 

the ICAPM model through inclusion of factors such as exchange rates and oil price 

fluctuations or inter-national macroeconomic factors, such as increased risk of an 

economic downturn reflected in term spreads. The study shows that a market 

dominated by naive traders can still be efficient. They found the TSE to be an
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efficient market, even in the presence of insider trading, collusion, price fixing, and 

considerable informational asymmetry.

The NSE, since its inception, has undergone growth in terms of number of listed 

companies, member broker firms, volume of shares, traders, and technological and 

organizational improvements. A research done by Otuke (2006) is evidence that there 

have been improvements on the NSE. This study sought to determine whether the 

implementation of the Central Depository System had impact on the NSE

This study by Otuke analyzed monthly price averages for both before and after the 

implementation of the CDS. The mean prices per firm for both periods were 

computed and tested for significance of difference. Also significance of difference in 

market size (using market capitalization), market activity' (using market turnover and 

number of shares traded) and market liquidity (using value of shares traded) was done 

using trend analysis.

The findings were that clearance and settlement procedures were simplified and 

quickened, processing of orders was faster, the speeds just mentioned 

reduced managed risk, accuracy levels were raised, trading costs reduced, the market 

deepened and widened, access to the market was made easier for it became electronic 

rather than physical. The report is, however, quiet on the effect of the CDS on asset 

pricing. But based on the EMH, it is expected that the level of accuracy in asset 

pricing should be enhanced (Otuke, 2006)

These researches confirmed that there is a linear relationship between risk and return 

and that even emerging markets with naive investors coupled with information 

asymmetry show traits of market efficiency. Market efficiency is a strong assumption 

of the CAPM, indicating CAPM can be used as a measure of market efficiency. None 

of this research attempts to establish a risk ranking of the four market segments of the 

NSE based on the CAPM
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2.4 General Literature Review
Market efficiency is directly or indirectly tested every' time a study is performed to 

identify stock price reactions to certain events such as dividend announcements (Bajaj 

and Vijh 1995, 1990), earnings announcements (Bamber, 1987), stock splits 

(Copeland 1979), large block transactions (Holthausen, Leftwich, and Mayers 1987; 

Kraus and Stoll 1972), repurchase tender offers (Lakonishok and Vermaelcn 1990) 

and other public announcements (Kim, and Verrecchia 1991). It is traditional that 

event-study methodology is used to evaluate the reaction of the market to certain 

corporate events (Kim, and Verrecchia 1991). These studies which are specific in 

nature are designed to measure market efficiency at certain points in time and only 

with reference to the specific events (Kim, and Verrecchia 1991).

A more encompassing evaluation of market efficiency can be made by testing 

whether or not the returns in a market follow a random walk process over a longer 

period of time in line with the prediction of EMH that stock prices should fluctuate 

randomly in the short run if the stock market is efficient (Fama, 1965). The semi- 

strong form of the Efficient Market Hypothesis (EMH) holds that the market aimost 

instantaneously absorbs all relevant information as it becomes publicly available as 

presented by the published financial records (Fama, 1965). Fundamental analysis can 

reliably predict future changes in such markets but may not generate consistent 

arbitrage benefit as all investors have such information. Hence, daily returns should 

fluctuate at random in a manner similar to the Brownian motion, traced at least as far 

hack as the work of Bachelier (1900) in line with the random nature of new 

information coming up (Andrikopoulos, 2011).

The weak form and the strong form are the other forms of efficiency (Fama, 1965). In 

the weak form, asserts Fama, prices are supposed to reflect all relevant past 

information. And, as a consequence, the study of past information can produce a 

reliable prediction of future prices but cannot lead to arbitrage benefit as all investors 

have such information. This, according to Fama, enforces the practice of chart
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analysis of price trends and using the findings to foretell what the future prices and 

therefore return will be.

The strong form theorizes that if the market is efficient then the prices of assets 

should be an embodiment of all the relevant information, past, public and private 

about an asset (Kama, 1965). This means the information got is accurate, accessed 

quickly and is almost immediately (and without bias) embodied in market prices of 

assets (It is appropriate to include the speed with which such markets recover from 

uncertain events). There is totally no chance of arbitrage (even by experts) based on 

any form of information. Further all the players are assumed to be in a state of 

“wisdom"”. The axiom of wisdom ascertains that the subject is not unaware of 

anything - neither any piece of information nor to what use the pieces of information 

is to be put within the market context (Landstrom, 2007).

This leads to what Burton G. Malkiel humorously put it in his book, A Random Walk 

Down Wall Street, first published in 1973 as, a blindfolded chimpanzee throwing 

darts at the Wall Street Journal could select a portfolio that would do as well as the 

experts within an efficient market, asserting that in a strongly efficient market it is 

advisable to buy a broad-based portfolio of assets randomly selected. Such an 

investor will still be able to get a fair return according to the market because even the 

experts do not have any advantage above the other investors (Malkiel, 1973).

In the efficient market it is assumed that first, all investors are independent, rational, 

well informed and hope for the highest profit; second, all information is free and 

randomly available in the market, meaning that no one can predict any new 

information; once the information is released in the market, third, the price will be in 

response as soon as possible; and finally, there arc no taxes or transaction fees in the 

market (Samuelson, 1965, Kama, 1965 and Mandelbrot, 1966).

Set w ithin the EMH is the Capital Asset Pricing Model (CAPM). This model assumes 

that all investors aim to maximize economic utilities, are rational and risk-averse, are
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broadly diversified across a range of investments, are price takers, (they cannot 

influence prices), can lend and borrow unlimited amounts under the risk free rate of 

interest, trade without transaction or taxation costs, deal with securities that are all 

highly divisible into small parcels, and assume all information is available at the same 

time to all investors (Sharpe, 1964). It is also assumed that returns are normally 

distributed about the mean return The model is presented as

f l/i =  T  P a ~  R f )  +  €a

In an ideally perfect market (what a perfect stock market should be) the intrinsic 

value of an asset should be equal to the market price (Sharpe, 1964). The tenn 64 in 

the model above is a random error that arises as a result of a random misprice and it is 

a zero mean term (Ross, 1976). The argument is that given a set of information about 

an asset j  at time t then,

E(XU+1 K )  =  0

where / represents the difference between the actual price of security j  at time /+ /

and its expected price based on the given set of information O,. In case the 

expectation given by the above equation is equal to zero it is concluded that there are 

no available opportunities for investors to beat the market, as no overpriced or 

underpriced stocks exist at time /. The stochastic process Xf is then considered to be a 

fair game (Le Roy, 1989). An inefficient market would not produce such result, as 

E(Xjj»i | <t>, ) £ 0. Farther it can be argued that E(Pp | d>, ) = 0 where Pm is the 

difference between the price of stock j  and its intrinsic price at time / given the 

information set <I>r.

The EMH and the CAPM brought about a lot of discussion within the finance 

academia. The discussions dealt with nearly every aspect of the EMH and the CAPM; 

the assumptions, the accuracy and even the fact that the model is statistics-based, l he 

nature of the criticism determined the nature of the other rival models that arose later. 

Merton (1973) criticized the CAPM as a model that provided a static measure to 

return. In the same paper, “An Intertemporal Capital Asset Pricing Model/’ published

- 12-



in September 1973, Merton further argues that since the model assumes that investors 

choose their portfolios according Markowitz (1952) mean-variance criterion, it is also 

subject to the objections laid against the mean-variance model. The CAPM, more 

still, is subject to objections against its assumptions like homogeneous investor 

expectations and objections against its single period nature. The Intertemporal Capital 

Asset Model (ICAPM) is based on the major assumption that 'Trading in assets takes 

place continually in time.”(Merton, 1973, pp. 869 ). Unlike the CAPM which 

considers a single-time maximizer, the ICAPM maximizer selects portfolios by 

considering the relationship between current period returns and the returns that will 

be available in future (Merton, 1973).

In Ross (1976) sought to provide an alternative to the CAPM. The Ross model is 

called the Arbitrage Pricing Theory (APT). The APT, as given by Ross in the same 

publication, holds that the expected return of a financial asset can be modeled as a 

linear combination of various macro-economic factors or theoretical market indices, 

where sensitivity to changes in each factor is represented by a factor-specific beta 

coefficient. If assets returns follow a factor structure then the following relation exists 

between expected returns and the factor sensitivities:

E(ri )  =  r f  +  bi i RP\ +  b]2RP2 +  ... +  bjnRPn

where RPk is the risk premium of the factor, bjk are the corresponding betas, and iy is 

the risk-free rate (that has nothing to do with the T-Bill rates). This means that, the 

expected return of an asset j  is a linear function of the asset’s sensitivities to the n 

factors in the market (Ross, 1976).

The APT differs from the CAPM in that it is less restrictive in its assumptions (Ross, 

1976). It allows for an explanatory (as opposed to statistical) model of asset returns. It 

assumes that each investor will hold a unique portfolio with its own particular array 

of betas, as opposed to the identical "market portfolio". In some ways, the CAPM can 

be considered a "special case" of the APT (Shanken, 1986) in that the securities
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market line represents a single-factor model of the asset price, where beta is exposed 

to changes in value of the market. There must be perfect competition in the market. 

The risk-free rate is not necessarily equal to the 91-day T-bill rale, but it is the return 

of a zero-beta portfolio (Shanken, 1986).

The three-factor model of Fama and French (1993) posits that expected returns can be 

explained by three proxy variables namely the excess market return, a size factor 

(SMB), and a book-to-markel equity factor (HML). The three factor model adds the 

two factors (size factor and book-to-market equity factor) to CAPM to reflect a 

portfolio's exposure to these two classes of factors. The model is stated as

rA = r y +  bim(r M -  r f )  -f bs(SMB) + bv(HML) + a

Here rA is the portfolio's rate of return, rf is the risk-free return rate, and rM is the 

return of the whole stock market. The "three factor" (3 is analogous to the classical p 

but not equal to it, since there are now two additional factors to do some of the work. 

SMB stands for "small (market capitalization) minus big" and HML for "high (book- 

to-price ratio) minus low." They measure the historic excess returns of small caps 

over big caps and of value stocks over growth stocks. These factors are calculated 

with combinations of portfolios composed by ranked stocks and available historical 

market data (Fama & French, 1993)

The consumplion-CAPM is an Intertemporal model within which investors maximize 

their expected lifetime utility. In this model, financial assets are used to smooth the 

path of consumption over time, selling assets when times are bad and investing in 

assets when times are good. It assumes that investors are not interested in 

maximizing their portfolio, but rather in maximizing the consumption they get from 

their portfolio. This model argues that excess equilibrium returns are proportional to 

their consumption betas according to Rubinstein (1976), Breeden and Litzenbcrgcr 

(1978) and Breeden (1979).

In the advent of Behavioural Finance (Tversky and Kahneman, 1973), a field of 

finance that proposes psychology-based theories to explain stock market anomalies
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thal occur within the EMU, for instance representativeness, anchoring and weekend 

effect, the Behavioural CAPM (Shefrin and Statman, 1994) was derived. The 

Behavioural CAPM centers on a market where both information traders and noise 

traders participate (Shefrin and Statman, 1994).

Estrada (2002) took issue with the normal distribution of returns around the mean 

return and differed with the use of variance and standard deviation as measures of 

risk. He argues thal the variance of returns is a questionable measure of risk for at 

least two reasons: First, it is an appropriate measure of risk only when the underlying 

distribution of returns is symmetric. And second, it can be applied straightforwardly 

as a risk measure only when the underlying distribution of returns is normal. 

However, continues Estrada (2002), both the symmetry and the normality of stock 

returns are seriously questioned by the empirical evidence on the subject.

Estrada (2002) therefore uses the semivariance of returns, which he argues is a more 

plausible measure of risk for consonant with investors’ dislike of downside volatility 

only He further states the semi variance is more useful than the variance when the 

underlying distribution of returns is asymmetric and yet as useful when the 

underlying distribution is symmetric. Finally, he argues, the semivariance combines 

into one measure the information provided by two statistics, variance and skewness, 

thus making it possible to use a one-factor model to estimate required returns. This 

model can be defined as the CAPM without considering the upside risk (Estrada, 

2002).

Lo (2004) sought to reconcile the EMH and the rival Behavioural finance postulates. 

In this 2004 article, I.o reviewed the then state of controversy surrounding the EMI I 

and proposed a new perspective that was to reconcile the two opposing schools of 

thought. This proposition which he called The Adaptive Markets Hypothesis (AMH) 

is based on an evolutionary approach to economic interactions, as well as some recent 

research in the cognitive neurosciences that has been transforming and revitalizing 

the intersection of psychology and economics (Lo, 2004). Specifically, the AMII
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could be viewed as a new version of the EMH, derived from evolutionary principles 

(Lo, 2004).

According to Lo (2004) prices reflect as much information as dictated by the 

combination of environmental conditions and the number and nature of “species” in 

the economy or, to use a more appropriate biological term, the ecology. “Species” 

refers to sets of investors that have similar characteristic. For instance some investors 

are basically pensioners, others are retail investors, hedge fund managers etc If there 

are many different subsets of a species fighting for the scarce resources within that 

market, then that market is efficient. Otherwise it is not. Lo (2004) argues that market 

efficiency cannot be analyzed in a vacuum but is highly context-dependent and 

dynamic, just as insect populations advance and decline as a function of the seasons, 

the number of predators and prey they face, and their abilities to adapt to an ever- 

changing environment.

The AMI I therefore advances the Darwinian survival-for-the-fittest maxim within the 

financial market (Lo, 2004) and as the nature of “species” and environmental 

conditions change, so do the attitudes toward risk and return. The nature of, response 

and the adaptation of the current species to the financial forces will have an impact on 

future players. In fact the arbitrage opportunities (among other opportunities) that 

arise provide the drive for more accurate information and to what use such 

information is to be put for the investors benefit. In short such trends keep pushing 

the market towards efficiency, supposedly from inefficiency (Lo, 2004)

Other onslaughts have been launched against social sciences for their use of statistical 

methodology and historical data to lay future predictions. In “Poverty of 

Historicism,” Popper (1944) posits that he is convinced that this historicist 

methodology is, at bottom, responsible for the “back-wardness of the social sciences.” 

(Popper, 1944, pp. 86). lie further asserts that “Historicism claims that the historical 

character of social laws makes it impossible for us to apply the majority' of the 

methods of physics to sociology."(Popper, 1944, pp. 87). Historicism is a mode of 

thinking in which the basic significance of specific social context—e g., time, place,
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local conditions—is central; whereas the notion of fundamental gcneralizable 

immutable laws in the realm of sociology or social behavior tends to be rejected. It is 

the theory that the only true understanding of a person, society, historical period, etc. 

comes about through knowledge of its history (Popper, 1944). i bis is what Popper 

argues has led to the “backwardness” of social sciences. This has been a general 

criticism against the use of statistics in 11nance. Some critics (Taleb, 2007, Lo and 

Mueller, 2010) call it the “physics envy.”

Andrikopoulos (2011) refers to the HMH as an oversimplification of human behavior 

to suit modernistic approach to finance where man is seen as perfectly self-interested, 

perfectly rational and having free access to perfect information regarding a specific 

condition. The result being the treatment of man as if he exists in the ‘hard sciences5 

realm, simply for accurate mathematical predictability purposes, while ignoring the 

antipositivist-interpretivist nature of human behaviour (Andrikopoulos, 2011).

The paper by Lo and Mueller (2010) brings in a new angle to what rationality and 

therefore market efficiency is all about. The paper recognizes that “recent research in 

the cognitive neuroscicnccs has identified an important link between rationality in 

decision-making and emotion, implying that the two are not antithetical, but in fact 

complementary. ”(Lo and Mueller, 2010, pp. 8) In particular, emotions are the basis 

for a reward-and-punishment system that facilitates the selection of advantageous 

behavior. Even fear and greed (originating internally or externally)—the two most 

common culprits in the downfall of rational thinking, according to most 

behavioralists—are the product of evolutionary forces, and adaptive traits that 

increase the probability of survival ( Lo and Mueller, 2010).

The paper by Lo and Mueller, (2010) goes on to assert that this leads to the 

conclusion that rationality' is not about absence of emotion in decision-making, but 

rather manipulating emotion to match (or enhance) the decision to be made. 

Information, analytical methods, and decision criteria are simply aimed to help the 

decision-maker to manipulate emotion and match it with decision. Irrationality 

therefore arises when emotional level is higher or lower than necessary. In an
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efficient market, rationality as implied here is prevalent, while in an inefficient 

market mismatching emotion with decision is rampant. Markets arc not simply either 

efficient or inefficient (Bowman & Buchanan, 1995). Market efficiency can be 

viewed as a continuum running from the perfect market (i.c., precisely strong form 

efficient) to the grossly inefficient market where excess earning opportunities abound. 

The efficiency level of the market is at a point on the continuum between gross 

inefficiency and perfect efficiency (as defined by EMH).

Despite these criticisms the model is robust and it may be argued that the fact that 

CAPM has failed statistical tests may be an indication of the problems faced by the 

finance academia of whether the data used to test CAPM and EMH is accurately- 

processed given that there arc many problems ailing the financial accounting field 

that generates the financial data ( Fama & French, 2004)

A stock exchange provides "trading" facilities for stock brokers and traders to trade 

stocks, bonds, and other securities. The slock exchange also provides facilities for 

issue and redemption of securities and other financial instruments, and capital events 

including the payment of income and dividends. Securities traded on a stock 

exchange include shares issued by companies, unit trusts, derivatives, pooled 

investment products and bonds. Trade on an exchange is by listed members only 

(NSE, 2006).

There is usually no compulsion to issue stock via the stock exchange itself, nor must 

stock be subsequently traded on the exchange. Such trading is said to be o ff exchange 

or over-the-counter. This is the usual way that derivatives and bonds are traded. 

Increasingly, stock exchanges are part of a global market for securities (NSE, 2006).

Other than trading, the NSE (2011) identifies many other less general benefits which 

the stock exchange affords individuals, corporations and Governments. It helps in the 

mobilization of savings for investment in productive enterprises as an alternative to 

putting savings in bank deposits, purchase of real estate and outright consumption. It 

facilitates the growth of related financial services sector like insurance, pension and
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provident fund schemes which nurture the spirit of savings. It provides check against 

tlight of capital which takes place because of local inflation and currency 

depreciation. It also provides encouragement to the divorcement of the owners of 

capital from the managers of capital and therefore encouraging expertise in 

management. Furthermore, the stock exchange facilitates the encouragement higher 

accounting standards, management of resources and public disclosures which in turn 

spur greater efficiency in the process of capital growth. Facilitation of equity 

financing as opposed to debt financing is enabled and so is improvement in access to 

finance for new and smaller companies through the Alternative Investments Market 

Segment (NSK, 2011).

The functions above need to be handled enhanced effectively and efficiently. For this 

to be achieved the stock exchange in itself as an organization needs to put in place 

measures to render it both effective and efficient (Vandenberg, 2011). Vandcnbcrg 

identifies the key areas to be emphasized in the quest for efficiency and effectiveness 

as ethical and value framework, clear and concise description of the business to create 

a clear picture in every employee's mind of what the organization will become, 

explaining the value the business delivers to its clients in the simplest most basic 

form, being crystal clear about what each person is responsible for, designing how' 

work flows through the organization to allow everyone to understand processes, and 

creation of a communications plan that ensures information is shared with the 

appropriate people at the appropriate time and ease among others These have to he 

coupled with information hardware and software and continuous assessment and 

review of the systems to upgrade them (Vandenberg, 2011).

Science Dictionary (2009) defines information technology (IT) as, “the technology 

involved with the transmission and storage of information, especially the 

development, installation, implementation, and management of computer systems 

within companies, universities, and other organizations.” It encompasses the 

acquisition, processing, storage and dissemination of vocal, pictorial, textual and 

numerical information by a microelectronics-based combination of computing and 

telecommunications. IT is a wide area of managing technology and areas that include
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(but not limited to) things such as processes, computer software, information systems, 

computer hardware, programming languages, and data constructs. Anything that 

renders data, information or perceived knowledge in any visual format whatsoever, 

via any multimedia distribution mechanism, is considered part of Information 

Technology (Science Dictionary, 2009).

Wurgler, (1999) posits that IT professionals perform a variety of functions which 

include data management, networking, engineering computer hardware, database and 

software design, as well as management and administration of entire systems. An 

entire IT system is made up of hardware, software, procedure, data, and people. An 

improvement is said to have occurred in IT if there is an observable improvement in 

at least one of the components without compromising on any of the remainders 

(Wurgler, 1999). These improvements coupled with organizational improvements 

within NSE should in effect enhance market efficiency and performance of the 

CAPM (Wurgler, 1999).

In an efficient, argue Bajaj & Vijh (1990 market there are many buyers and sellers, 

many substitute products (in this case assets), few barriers, if any, to entry of new 

investors, and prices are determined by supply and demand. Thus, participants in a 

perfectly competitive market are subject to the prices determined by the market and 

do not have any information advantage over others. Prices arc as close as possible to 

the intrinsic values of assets and as argued earlier, tomorrow’s prices randomly vary 

from the prices of today (Bajaj & Vijh 1990).

2.5 The Nairobi Stock Exchange (NSE)

According to The Nairobi Stock Exchange (2011), the NSE in Kenya was formed in 

1954 as a voluntary organization of stockbrokers. Located on the 1st Floor, Nation 

Centre on Kimathi Street in Nairobi the Nairobi Stock Exchange is now one of the 

most active securities markets in Africa. The cite goes on to acknowledge that NSE 

developed from the efforts of Francis Drummond in 1951, an Estate Agent, who had 

approached Sir Ernest Vasey (Finance Minister of Kenya then), and impressed upon
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him the idea of setting up a stock exchange in Bast Africa. The two then approached 

London Stock Exchange officials in July of 1953 and as a result the Nairobi Stock 

Exchange was set up as an overseas stock exchange attached to the London Stock 

Exchange (NSE, 2011)

In 1954, formed as a voluntary association of stockbrokers, the NSE registered under 

the Societies Act with Africans and Asians not permitted to trade, until after the 

attainment of independence in 1963 1988 saw the first privatization through the NSE, 

and the successful sale of a 20% government stake in Kenya Commercial Bank (NSE, 

2011). The highest 20-Share Index was recorded on February 18, 1994. More 

improvements took place on the NSE which had moved to more spacious premises at 

the Nation Centre in July 1994, set up a computerized delivery and settlement system 

(DASS), the number of stockbrokers increased with the licensing of 8 new brokers 

(NSE, 2011).

The number of registered firms now' stands at over fifty. On Monday 11 September 

2006 live trading on the automated trading systems of the Nairobi Stock Exchange 

was implemented (NSE, 2011).

The NSE is subordinate to the Capital Market Authority (CMA). The CMA was 

created as a regulator of the securities market in Kenya. Among other things the 

Authority is charged with the role of protecting investor interests (NSE, 2011). There 

is need to have a simple summary of information to help investors know the risk 

levels of the markets in order to aid fast and informed decision making among 

investors.

2.5 Conclusion

This chapter has in detail discussed the EMU, the Behavioral Finance theory, and the 

AMU. It has further traced the asset pricing models based on risk and return since 

1952 when Harry Markowitz published his works on portfolio theory, to the CAPM
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with its derivative and rival models as the research environment changed till the 

recent works of Javier Estrada in 2002. The chapter has also discussed local 

researches done on the NSE that may be related or not directly related to this 

research Given that care should he taken when making investments on the NSE, 

there is need to provide investors with as much information as possibly available to 

provide data to help in investment decision making.
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RESEARCH METHODOLOGY

CHAPTER 3

3.1 Introduction
This chapter discusses the method to be used to conduct data collection and analysis. 

It provides the definition of the population of study the period of study, how sampling 

was done, how data was captured and analyzed in line with research objectives.

3.2 Research Design
This research was a case study of the Nairobi Stock Exchange based on Wednesday 

average stock prices from January 1 2006 to December 31, 2010. The study was on 

the impact of the technological and organizational changes that have been taking 

place (on the NSE) on market efficiency and classification of the four market 

segments according to riskiness.

3.3 Population
The firms listed on The NSE between 2006 and 2010 made up the population of this 

study. These are those in the Main Investment Market Segment (MAIMS); those in 

the Financial Investment Market Segment (TIMS); those in the Agriculture and Allied 

Market Segment (A&AMS) and those in the Alternative Investment Market Segment 

(AIMS).

3.4 Sampling
All the firms listed on the NSF. between 2006 and 2010 were considered. The analysis 

was based on the Wednesday average prices of stocks. Wednesday was selected 

because it has a smaller degree of irrationalities like the Monday effect (Fama, 1965), 

weekend effect (French, 1980). Fama (1965) found a higher variation in returns on 

Mondays while French (1980) found same significantly different variation in return 

on Fridays. Wednesday then should represent normal behaviour of the stock
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exchange The data was separated according to the four segments on the market 

dealing iri stocks.

3.5 Data Collection

This research needed Wednesday stocks volumes per company, their corresponding 

prices, the dividends of companies and the 1 -Bill rates. Wednesday average prices 

from 2006 to 2010 making a total of 260 weeks were collected. All the fifty-one 

companies were considered leading to 13260 data points (that is 5 years * 52 weeks * 

51 companies). The Wednesday stocks volumes per company were also collected 

making 13260 data points. T-Bill rates were collected from the Central Bank of 

Kenya while the rest of the data was collected from NSE databank electronically. The 

data was captured, organized and analyzed in MS EXCEL version 07.

3.6 Data Analysis

This analysis was based on weekly returns calculated by the Modigliani-Millcr (1961) 

model indicated (i). The dividend values were reduced to weekly values by 

multiplying each firm's dividend by the factor ( ^ )  to get a value Di w. The weekly 

return is then calculated by the model

(i)

p _  ^i.w Pi ~  Pq 
Ki.w — p + p •0 '0

Where Ri w is the return of company i in week w, Di w is the dividend of company i 

in week w, P0 is the Wednesday price of shares in the week in reference, Pxis the 

price of the same stocks one week later. This will be done for the 256 weeks and for 

each firm. The market return will be found by calculating the weighted average return 

for all the trading firms on every one of the 260 Wednesdays. The model used was:

00
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f= 4  8

«M = ^  W(.
1=1

Where f?w is the market return on every Wednesday, w* is the weight of company i 

based on the stocks of that company sold so that:

(iii)

wL = St

and

1 = 4 9

Z - - 1
1=1

(iv)

The results of the market returns enabled the calculation of the annual betas p of the 

companies using the Sharpe (1964) model:

(v)
= Coy (ftu , /?Mw)

' *'n Var{RM)

where pi n is the beta of company i in year n, Cov (Rl n, /?Mi„) is the covariance 

between weekly returns of company i in year n, and RM n are the returns of the 

market in the same year, Var(RM) is the variance of the market returns in the year of 

reference. The 91 day T-Bill rates were turned to weekly risk-free rates using the 

model:

(vi)

rf W =  C y n + r TV )  -  1

where rfw is the risk-free rate of week w, rT is the 91-day T-Bill rate during the week 

in question. The value 4 is found by 365 *5- 91. The returns estimated bv CAPM will 

be estimated by the model:
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(vii)

r i,w ~  Tf,w  T  Pi,n(.^M ,w  Rf .w)

Where Ri w is the return of company i in week iv, RM w is the market return for the 

week w. The analysis was carried out in two tests.

TEST ONE:

The weekly variation of returns were analyzed for risk by taking by taking

(viii)

E ( \R i.w -  n .w l )

The means were weighted using the number of stocks of the companies to get the 

mean absolute deviation of the week. The standard deviations of the weeks were also 

calculated. The mean absolute deviation of one week was tested for significance of 

difference from the mean of the previous week using Zc value at 95% confidence 

interval. This was done by the model:

(ix)

rj E(\Ri,w ~  r i ,w |)  ~  ~  r i ,v v - l |)
*cai -  r̂

w - l

Where Zcal < 0 and \ZCai\ >  %c the conclusion was that there was an improvement 

in market efficiency and the improvement was significant (SI). If Zcal > 0 and 

\ZCal\ > Zc the conclusion was that there was a drop in market efficiency and the 

drop was significant (SD). If \ZCai\ <  %c it was concluded that there was no 

significant change in market efficiency (N). The 260 weeks were separated into two 

periods each with 130 weeks and the distribution of the comments “SI,” “N” and 

“SET compared.
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TEST TWO:

The second test was to investigate whether the risk levels of the four segments arc 

indeed different from each other. For each market segment, the Wednesday weighted 

weekly returns were calculated for the five years. The standard deviation, and mean 

absolute deviations calculated for each market segment. The mean absolute 

deviations and standard deviations were used to test for significance of difference 

using Z-scores at 95% confidence level. The calculated values of Z for each year 

were put in the following matrix.

SEGMENT MAIMS FIMS AIMS A&AMS

MAIMS 0 Zmj

FIMS 0 Zf.a %fj

A&AMS 0 Zaj

AIMS 0

Figure 1 Z-Scores Matrix

At 95% confidence interv al, it will be possible to tell significance of difference. If the 

conclusions of “significant difference'’ were more than no difference, then it was 

concluded that the risks in the market segments are different.

With the segment average return, annual was calculated for each segment and each of 

the five years. An annual rank based on risk will be made. The analysis was done 

using MS F.XCEL version 07.
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CHAPTERFOUR

DATA ANALYSIS AND PRESENTATION OF FINDINGS

4.1 Introduction
This chapter discusses issues to do with sampling how the data was analysed and a 

presentation of the findings. Though the research aimed at covering all the listed 

firms on the NSE only forty-eight qualified for analysis as a result of data issues. The 

data captured was processed to generate the returns for the companies and the market, 

the company betas, segment risk and returns and carry out the tests. The findings 

showed that the variance between returns generated from the market prices and the 

ones predicted by the Capital Asset Pricing Model were tending towards convergence 

and that there was tendency of the four market segments having different risk levels.

4.2 Analysis of Data and Presentation of Findings.

4.2.1 Sampling

This research conducted an analysis based on 48 companies listed on the NSE during 

the period 2006 January to 2010 December. This was due to data reasons as some 

companies did not have data to enable the kind of analysis for this data reason 

notwithstanding The data collected from the NSE included Wednesday stocks 

exchanged per company, their corresponding average prices, and dividends. Data on 

91-Day T-Bill rates were collected from the Central Bank of Kenya. The list 

companies analysed classified according to segments is presented in Table 6 in the 

appendix.

4.2.2 Returns

The returns for each company were established after extracting data on Wednesday 

Prices and stocks from the daily trading records and records of corporate activities 

which hold dividend values of firms. The dividend values were divided by 52 for 

each company and these together with stock prices were used to calculate the weekly 

returns, 'this was done using the model

n Di.w , P\ ~  Pq
l<i.w — p  ‘  +  p

“0 r0
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The weekly market return was simply the weighted average return of the stock returns 

on the market. The volumes of stock of companies provided the weighting 

mechanism. The values of these market returns for the study period are presented 

Table 4a to Table 4e in the appendix.

4.2.3 Company Betas

Company betas were calculated according to the Sharpe (1964) model. This was done 

by finding the quotient between the covariance between market returns in a year with 

the corresponding company returns in the numerator and the market return variance in 

the denominator. The resultant values of beta for each company for the five years of 

study are presented in Table 3 of the appendix

4.2.4 Segment Risk and Return

The companies were classified into segments in accordance with the current 

segmentation of the companies on the NSE and such a classification assumed 

throughout the five years of study. The weighted average of return and the risk on 

annual basis were calculated and the results are presented in the Tables 5a and Table 

5b.

4.2.5 The Tests

The research was conducted in two tests called Test One and l est Two. Test One is 

CAPM and EMH based. The differences between the returns of the stocks calculated 

by Modigliani-Miller model and those predicted by CAPM were calculated for each 

company. These differences were made absolute and their weighted average on every 

Wednesday for the five years done. In addition their standard deviations were 

calculated. The values got are presented in Tables 2 series in the appendix. The Z 

values of the tests were compared with the Z value 1.96 which corresponds to 95% 

confidence level. The Z values from the data are presented as the column titled Z in 

the Table 2 series. And the conclusions presented in the column for RMK which 

means ‘"Remark.” Table 2f summarizes the remarks after dividing them into two
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periods. The chart below indicates the points where there were significant changes 

using the black vertical lines.

Mean Absolute Deviations

:oo s ) 30C 350

Figure 2 (Prepared by author. The period of study starts at week 53).

The second test, Test Two was focusing on whether the levels of risk within the 

segments was the same or different. The tests were done by using the Z-test between 

all the possible pairing of the market segments and presenting the results on annual 

basis in the Table 1 series. Figure 3 is a chart prepared to show the divergence in the 

segmental risk.

4.3 Summary and Interpretation of Findings
The results for test one are as presented in Tables 2a, 2b. 2c, 2d and 2e, each for the 

indicated year. In the test for efficiency the test recorded per row shows whether the 

returns of week n are different from the return of week n + 1 with Z score of 1.96 as 

the deciding variable. A Z score of less than 1.96 is an indication that there was no 

change in the variance between returns provided by the market and those required by
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the CAPM. But some weeks showed significant changes. A remarkable improvement 

was shown by a drop in MAD with a significant but negative Z score. In the chart in 

figure 2 this is shown by a drop in the graph while a remarkable drop is indicated by 

positive significant Z values and shown by a sharp rise in the graph. The black 

vertical lines show some week where there was a remarkable improvement or drop. 

For example the line at week 200 estimates the location of week 208 when there was 

a drop in the efficiency as the MAD rose. The line just before 200 estimates the 

location of week 139 when there was significant improvement.

Note that when the graph comes down the returns from the market are closer to the 

CAPM prediction otherwise they are far apart. Generally the CAPM values are 

getting closer to market predictions indicating the improvement of market pricing 

within CAPM context.

The second test was carried to test whether the four segments were having the same 

or significantly different level of risk. Generally the A&AMS recorded increasing 

level of risk w'hile the F1MS and the MAIMS had almost similar and dropping risk 

levels as shown in Figure 2. Much as the graphs show different levels of risk, the tests 

indicated otherw ise. In 2006 there wras no significant difference in the levels of risk as 

the Z-valuc matrix had no value greater than 1.96. In 2007 the scenario wras almost 

the same except for the risk in the A&AMS showing a marginal rise in risk. The 

AIMS w'as the most risky segment that year. By 2010 the A&AMS w-as having risk 

levels significant from the rest of the market segments.
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CHAPTER 5

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

5.1 Summary of the Project
This project was set up to assess the level of risk on the NSE as a whole and within 

the four segments of the market. Risk was looked at from two points o f view. The 

first view was how the returns on stocks varied from the CAPM while the other was 

how the same returns varied from their own market mean return.

With these intentions in focus data on all the companies listed on the NSE w'ere 

collected. The specific data collected included Wednesday stock prices, 

corresponding number of stocks sold of companies, the risk-free rates proxied by the 

91-Day T-Bill rates, and dividends. These data enabled the calculation of the key 

variables to be use in the model, namely the company returns, market returns, betas, 

absolute deviations and eventually carry out the tests

The analysis and tests were carried out and the results showed that though there was a 

wider variance between CAPM returns and the returns calculated from market prices, 

this variance tended to narrow at the end of 2010 as shown by the reduction in the 

values of the mean absolute deviations. Further the inter-week Z-tcsts showed that 

prices were random. The variations in the mean absolute deviations were mostly not 

different from those of the preceding week. This indicated market efficiency. On 

whether the segments of the NSE have different levels of risk the findings show that 

in 2006 the markets did not have significantly different levels of risk but divergence 

increased in the later years with the A&AMS showing the highest risk. The F1MS and 

the MAIMS showed almost same levels of risk that were both low and reducing. The 

risk level in the AIMS was not did not show a clear trend only that it kept oscillating. 

It is therefore possible to provide information to the investors on the risk of the 

market.
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5.2 Conclusions Based on f indings
Test One was designed to assess risk defined as the difference between return 

measured by CAPM and those measured by stock prices and dividends. Most of the 

weeks showed no significance difference between the deviations of two consecutive 

weeks. This was an indication the randomness of the returns and therefore no chance 

of consistent arbitration benefits. Further the downward trend of the absolute 

deviations indicated the tendency of both measures of return to converge meaning 

that the performance of the CAPM on the NSE is improving.

The assessment of risk in the four segments showed that in 2006 the four segments 

generally had same levels of risk This was demonstrated by the insignificant values 

of the Z scores. In the succeeding years, though, divergence manifested and the 

markets started showing different levels of risk that was significant.

5.3 Policy Recommendations
Despite the study showing a reducing variance between the returns on assets 

according to the market and according to the CAPM, the deviation is still not 

diminished This means there is still overpricing and under-pricing of assets on the 

NSE. The value that investors get may therefore not represent the true value deserved 

Steps should be taken to improve on the nature, availability and the speed at which 

the information is available to the investor.

The provision of information on market risk is a delicate issue as due to behavioural 

issues this may spark a crisis. But if well done an indication of which segment is 

riskier, will be a check on the performance of the firms in such a segment therefore 

safely guarding the interests of the investors.

5.4 Limitations of the Study
This study limited the sampling to the period between 2006 and 2010. It further 

focused on Wednesday market data. Analysis was therefore not done on the periods

-33-



outside the duration and outside the Wednesdays. There is a possibility of the 

findings for the excluded periods being different.

The analysis used the CAPM in analysis especially for Test One. The CAPM is not 

the only asset pricing model for there are other alternatives like the AP T, and the 

ICAPM just to mention but two. This research has not attempted to investigate the 

suggestions put forth by these other models to make the findings more solid.

The companies studied are only those on the NSE. The findings are therefore relevant 

to the NSE. The question that arises is whether the same results are replicable on 

other stock exchanges.

5.5 Suggestions for Further Research

This research can be improved if a research is conducted for a longer period of time 

to include the years before and after the study period. Further studies can be 

conducted to capture all the trading days of the week in order to get more 

generalizable results. Such a research would capture all the market information and 

for a longer period of time.

The same analysis can be done using the other models. This would provide more 

plausible results. This is because not only does CAPM itself have its own weaknesses 

but it s not known which model among the many alternatives would provide better 

result.

The study can be carried out on a larger scale than the NSE alone. 1'hc suggestion is 

that the study be expanded to other stock exchanges to enable universalization of 

findings. This is because the findings of this study are NSF.-spccific and therefore 

raising the issues of what the other stock markets elsewhere would reveal
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APPENDIX 
Tabic 1

MEAN AND STANDARD DEVIATIONS OF 
THE ABSOLUTE DEVIATIONS 

FOR TEST TWO
(Key: MADS=Mean Absolute Deviations. SD " Standard Deviation)

Table la
YEAR MAIMS FIMS A&AMS AIMS

2006 MAD 0.0552 0.0607 0.0517 0.0430

SD 0.0690 0.0747 0.0587 0.0553

2007 MAD 0.0318 0.0497 0.0457 0.1082

SD 0.0462 0.0466 0.0613 0.3728

2008 MAD 0.0665 0.0458 0.0409 0.2099

SD 0.0665 0.0651 0.0645 0.3349

2009 MAD 0.0294 0.0231 0.0308 0.0093
SD 0.0294 0.0242 0.0324 0.0244

2010 MAD 0.0240 0.0183 0 .0 211 0.0770

SD 0.0192 0.0207 0.0215 0.1048

Tabic lb
2006 2-TEST VALUES

MAIMS FIMS AIMS A&AMS

MAIMS 0.0000 0.0R07 -0.0501 0.1755

FIMS OOOOO -0.120S 0.2367

ARAMS 0.0000 -0.14/4

AIMS 00000

Table lc
7007 Z-TEST VALUES

MAIMS FIMS AIMS A&AMS

MAIMS 0.0000 0.3377 0.2997 1.6S27

fIMS 0.0000 -0.0873 1.2S34

A&AMS 0.0000 1.0205

AIMS 0.0000

Fable Id
2008 Z-TEST VALUES

MAIMS FIMS AIMS A&AMS

MAIMS 0.0000 -0.3118 -0.3847 2.1567

FIMS 0.0000 -0.0745 2.5216

A&AMS 0.0000 2.6177

AIMS 0.0000

Tabic lc
2000 Z-TEST VALUES

MAIMS FIMS AIMS A&AMS

MAIMS 0.0000 -0.2128 0.0463 -0 6829

FIMS 0.0000 0.3151 -0.S716

A&AMS 0.0000 -0.6605

AIMS 0.0000

Table If
2010 Z-TEST VALUES

MAJMS FIMS AIMS A&AMS

MAJMS 0.0000 0.2944 -0.1521 2.7633

FIMS 0.0000 0.1321 2.8390

ARAMS 0.0000 7.6067

AIMS 0.0000
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Tabic 2

TABLES FOR TEST ONE RESULTS 
(2006-2010)

DATt{MOWrSOAYS) MAOS SO Z RMX

'006/01/04 1308 60379 0.0332 -0 2489 N

a x x / o v u u n 60296 60347 60540 M

200/01/1* 131* 60315 00319 61304 N

200G/01/ » 1323 00357 0  0730 6 2 2 3 3 N

2005/02/01 1328 00306 0.0169 0.6493 N

2006/02/08 1333 00197 0.0181 0.9032 N

2006/02/15 1123 60360 0.0219 -0.1457 N

7006/02/22 1H 1 00129 60235 15569 H

7005/01/01 1348 0.0695 0  0479 •0.5898 N

| 7005/01/08 1JSJ 0.0442 0.0337 ■0.6994 N

7006/OV15 I 3 » 0.0206 0.0190 6 9 9 4 6 M

2006/05/22 i s CLQ3*S 00275 62305 N

TCOt/Ol/29 1368 0.0459 0.0203 -1.2*73 N

2005/08/95 1373 0.0198 0015$ -0.0977 N

7006/04/17 13 /8 60182 0.0319 14058 N

2006/OVI9 1383 00631 60437 -0.4095 N

7006/DV26 1388 00452 00509 1-2855 N

2006/05/03 1393 0.1106 00579 •0,8074 N

7006/QV10 1398 0.0638 0.0677 -0 6152 N

7005/05/17 1-403 00222 60378 0  7473 M

7006/05/74 1408 60465 00548 0.1071 N

1 2006/05/21 1413 00521 0CS07 652*7 H

7006/06/07 1418 0.0789 00639 6 9 1 9 2 H

2006/06' 14 1423 0.0701 Q0377 65967 N

2006/06/21 1428 00396 00737 6 9 3 S 3 N

2006/06/28 1433 60175 0.0132 LSSS4 N

2006/07/05 1438 0.0380 00208 0.0187 H

20C6/07/12 1413 60384 0.0701 6 7 9 1 7 H

2006/07/M 1448 0.0725 00121 0.3149 H

2006/U//26 1453 00766 61113 0.1619 N

2006/0B/02 1458 0.0448 00404 12062 N

2006/08/0* 1463 60935 C.0S46 6 2 1 5 4 N

2006/08/16 1468 00796 60735 67047 N

2006/08/21 147* 0.1314 C.4498 623673 N

( 2 0 0 6 )

2CO5/C8/30 14/8 61011 0 1953 0.3157 N

2005/09/C6 1483 0.1631 C.1068 6 1 8 4 3 N

7006/09/U 1488 61434 61127 6 2587 N

7006/09/70 1493 0.1143 OOS33 6 7 3 2 9 M

7005/C8/27 1493 0.0532 0032$ 65155 N

7006/10/04 1503 0.0700 0.0359 6.9843 n

7006/10/11 1503 0.0361 00305 6.1016 H

2006/10/18 1513 0.000 0.0305 Q3C66 N

2005/10/75 1518 0.0*24 00587 1.5662 H

7006/11/01 1523 014*9 00964 6 7 9 0 8 N

2006/11/TK 1578 0.0/37 0.0516 6.8108 H

2006/11/15 1533 0.0319 6031S 01735 H

7006/11/22 153* 00373 00262 1 1669 H

2006/11/29 1543 0.0067 01745 0.2013 H

2006/12/06 1548 00419 0.0279 6 7 2 9 5 M

2006/17/13 1553 0.0355 60720 6 7 5 7 0 N

2006/12/20 1558 0.0170 60164 65829 N

2006/12/77 1563 01247 01405 6 4 9 4 0 N

- 4 1 -



Tabic 2b (2007)
2007/07/04 1698 0.0S23 0.0381 0.4929 N

2007/07/11 1703 0.0711 0.0392 •1.0993 N

2007/07/18 1708 0.0280 0.01SS 1.0602 N

2007/07/25 1/13 02M44 0.0313 2.0277 SI

2007/03/01 1/18 0.1078 0.0626 -1.2928 N

2007/03/08 1/23 0.0269 0.0204 -0.0896 N

2007/08/IS 1728 02)251 0.0143 0.8972 N

2007/08/22 1733 02)379 0.0663 1 4454 N

2007/08/29 1738 0.1337 0.0417 -2.7831 a

2007/09/05 1743 0.0177 0.0291 1.2676 N

2007/09/12 1748 0.0545 0.0248 -0.2813 N

2007/09/19 17S3 0.0476 0.0333 0.00/0 N

2007/09/26 1758 0.0478 0.0746 -0.4875 N

2007/10/03 1763 0.0114 0.0056 -2.0433 51

2007/10/10 1768 0.0000 0.0000 0.0000 N

2007/10/17 17/3 0.05 S8 0.0179 •1.9941 a

7007/1Q/24 1//8 0.0202 0.0221 6.6320 SD

2007/10/31 1783 0.1668 0.1501 -1.0033 N

2007/11/07 1788 02)162 0.0266 0.3971 N

2007/11/14 1793 0.0268 0.0.368 0.4530 N

2007/11/21 1798 0.0438 0.034S -0.6085 N

2007/11/28 1803 0.0228 0.02.34 -0.5408 N

2007/12/05 1808 0.0102 0 .0050 -2.0470 a

2007/12/12 1813 0.0000 0 .0000 0.0000 N

2007/12/19 1818 0.0109 0.0053 -2.0615 SI

2007/12/26 1823 02)000 0.0000 0  0000 N

OATT(WfONtSOAYS) MAOS SO 2 RMK

2007/01/0) 1168 a  0113 Q.0793 -0.1791 N

2007/01/10 1573 0-0411 Q0168 414735 N

2007/01/1/ 1578 00142 0.0363 1.1018 N

2007/01/24 1183 a o s 4 i 0.0362 0.8622 N

2007/01/31 l i s a Q.0229 0.02SS 0.9133 H

2007/02/07 1593 0.0462 00290 411761 ft

2007/02/14 1598 00411 0  0578 LOOOO N

2007/02/21 1601 00489 0  1759 4)2409 N

2007/02/28 IM S 0.0565 00407 0 2 5 5 0 N

2007/01/07 1611 02)669 00190 414271 H

2007/DVM 1618 0.0460 0.05)1 4) 0218 M

2007/03/71 1S73 0.0446 a  0862 0 7 9 9 0 N

2007/03/28 1628 0.1135 0  2470 413748 .1

7007/01/04 1633 0.0131 0.0975 0.1714 X

2007/04/11 1638 03)500 0.0285 20906 11

2007/OVU 1643 0.1053 0.1179 417115 N

2007/D4/7S 1648 0.0260 0 0 2 1 0 QH790 N

7007/01/02 1653 0.0388 0.0436 470638 N

2007/05/04 1618 0.0360 0.0413 0.0046 N

20)7/01/16 1663 0.0362 0 0372 -0.1360 N

2007/CV71 1668 a a m 0 0259 L9050 N

2007/05/30 167J 0.0805 0 0 7 2 9 4)4881 N

7007/06/06 1678 0.0449 0.0401 4X3013 N

7007/06/13 1681 0.0326 0.0241 0.1253 N

7007/06/70 1688 0JX156 0.0409 06046 N

.'007 /06 /2 / 1693 00603 00104 •01982 N
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Table 2c (2008)
DATE (WEDNESDAYS) MADS SO 2 RMK 2 0 0 8 /0 7 /1 6 1953 0 .0 1 4 0 0.00O-4 2 .8 3 8 3 SI

i/oas/'o i/M 1828 0.0273 0.0164 0.1500 N 2 0 C 8/Q 7/23 1973 0 .0 3 2 1 0 .0 1 8 4 -1 .0 3 0 9 N

TOO V 0 1/09 1833 0.0749 0.0201 -05754 N 2 0 0 8 /0 7 /3 0 197 8 0 .0 1 3 1 0.C 072 3 .1 4 1 9 SI

7 0 0 /0 1 /1 6 1*38 H 8U 1 00233 0 7 3 1 3 M 2 0 0 8 /0 8 /0 6 133 3 0 2 )3 5 8 0 .0 1 2 0 •0 .6101 N

TIX0/O1/23 1843 0.0210 0.0263 04976 H 2 0 0 8 /0 8 /1 3 193 8 0 .0 2 8 5 0 0 1 4 5 •0 .8 4 0 0 N

70CR/01/W 1848 0.0341 00416 00167 H 2 0 0 8 /0 8 /2 0 1993 0 .0 1 6 3 0 .0 2 3 5 0 .8 0 7 0 N

TOOS/OT/06 1853 O.OIW 0.0179 -08464 N 2 0 0 8 /0 8 /2 7 1998 0 2 )353 0 .0 1 5 2 -1 .8 1 7 2 N

T0C8/O2/U 18S8 0.2142 0.C1S4 0 3 6 4 5 N 2 0 0 8 /0 9 /0 3 2 0 0 3 0 .0 0 7 7 0 .0 1 6 3 1 .1 7 1 8 N

2GC3/02/20 1S63 0.0126 0  0212 10533 N 2 0 0 8 /0 9 /1 0 200 8 0 .0 2 6 8 0 .0 1 6 1 -0 .4 6 4 8 N

2008/02/27 1363 0.0350 00457 0 3 0 1 5 N 2 0 0 8 /0 9 /1 7 201 3 0 .0 1 9 3 0 .0 4 3 2 -0 .3 7 0 4 N

2006/03/05 1873 0.0212 0.02S2 0.6834 N 2 0 0 8 /0 9 /2 4 2 018 0.00.13 0 .0 0 2 1 -1 .5 2 2 9 N

n x a /Q S j l J i s / a o .o ja s 0 0 3 4 / 0 6 8 0 7 N 2 0 0 3 /1 0 /0 1 2 023 0 .0 0 0 0 0  0 0 0 0 0 0 0 0 0 N

70C6/QV19 DK3 00149 00147 0 4 6 2 0 N 2 0 0 8 /1 0 /0 8 71T7S 0 .0 2  OS 0 .0 3 0 3 0 .3 3 1 0 N

.2008/01/76 1388 0.0084 OOC83 2.2125 S» 2 0 0 8 /1 0 /1 S 2 0 3 3 0 .0 3 0 5 0 .0 2 6 4 0 .2 0 5 5 N

2008/04/02 1893 0.0267 0.0122 0.6918 N 2 0 0 8 /1 0 /2 2 2 0 3 8 0 .0 3 5 9 0 .0 2 1 4 1 .4 5 1 2 N

XtORfOt/09 1898 0JB51 0.0207 0 1 /6 3 N 2 0 0 8 /1 0 /2 9 2 043 0 .0 6 7 0 0 .0 3 3 2 -L 3 8 1 0 N

2 m y w /1 6 W H QJHSS 00194 0.1 /38 N 2 0 0 8 /1 1 /0 5 2 0 4 8 0 .0 2 1 1 0 .0 3 2 3 0 .2 8 0 8 N

2UOV04/24 1908 0.0421 0.0279 02254 N 2 0 0 8 /1 1 /1 2 2 053 0 .0 3 0 2 0 .0 1 9 S •0 .1182 N

2008/04/30 1913 0.0356 0.0274 1.3621 N 2 0 0 8 /1 1 /1 9 2 058 0 .0 2 7 9 0 .0 2 1 0 0 .2 S 7 4 N

70C8/0S/0/ 1918 0.0729 0.0728 0 6 0 5 3 N 2 0 0 8 /1 1 /2 6 2063 0 .0 3 3 3 0 .0 1 5 3 -0 .1 5 2 3 N

2000/05/14 1923 0.0289 0.C34S 02451 N 2 0 0 8 /1 2 /0 3 2 0 6 8 0 .0 3 1 0 0 .0 2 6 9 -0 .1 3 2 7 N

200K/DV21 1928 0U204 0.0163 11684 H 2 0 0 8 /1 2 /1 0 2 0 /3 02)2 7 4 0 .0 2 8 3 -0 .1 6 2 5 N

2008/05/28 1933 0.0394 0.0602 0.2671 N 2 0 0 8 /1 2 /1 7 207 3 0 .0 2 2 8 0 0 1 6 4 •0 .6 0 9 4 N

iooe/06/04 1938 0.0233 0.0181 02915 N 2 0 0 8 /1 2 /2 4 208 3 0 .0 1 2 8 0 .0 1 3 3 3 .2 6 0 3 5 0

7008/06/11 19*3 0.0286 0.0174 0.9846 N 2 0 0 8 /1 2 /3 1 208 8 0 2 )5 6 2 0 .0 2 8 4 -0 .8 7 0 1 N

2000/06/1* 194S 0-0115 00064 0.7350 N

2008/06/25 1953 0.0162 00097 04342 N

2003/07/02 1953 0.0204 0.0372 -L3071 N

2008/07/09 1963 0 0109 00067 04536 H
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T a b l e  2 d 2 0 0 9 )

OATl (WEDNESDAYS) MAOS SO Z RMK 2 0 0 9 /0 7 /0 8 2 223 0 .0 1 8 2 0 .0 1 7 4 -0 .7 4 1 S N

2009/01/07 2091 0.0315 0.0564 00995 H 2 0 0 9 /0 7 /1 5 2 228 0 .0 0 5 3 0 .0 0 3 6 1.1912 N

TO n/O l/14 7UW (L0S71 00155 -1.7665 N 2 C 0 9 /0 //2 2 2 233 0 .0 1 6 8 0 .0 1 5 7 ■0.4608 N

7007/01/71 7101 0 0 1 /5 0.0130 3 160* s 2 0 0 9 /0 7 /2 9 2 2 3 8 0 2 )0 9 6 0 .0 1 5 4 0 0 9 9 5 N

2009/01/28 2108 0.0587 00615 0 6 9 9 5 N 2 0 0 9 /0 8 /0 5 2243 0 .0 1 1 1 0 .0 2 1 2 0 6 0 2 2 N

2009/02/0* 7111 0.0142 0.C22B 06442 N 2 0 0 9 /0 8 /1 2 224 8 0 .0 2 3 9 0 .0 2 4 6 •0 .3520 N

2 0 0 9 /0 2 /a 2118 00229 0.0124 -0.1115 N 2 0 0 9 /0 8 /1 9 225 3 0 0 1 5 2 0 .0 1 5 5 -0 .5 1 9 8 N

.■009/02/U 2123 o .o it* 00317 -0 0 /5 1 4 2 0 0 9 /0 8 /2 6 2 2S 8 0 0 0 7 2 0 .0 1 3 1 1.3201 N

2009/02/25 2128 010163 0  0756 a  1480 N 2 0 0 9 /0 9 /0 2 226 3 03)2 4 5 0 .0 1 7 9 1.2062 N

2009/01/0* 2131 0.0201 00149 2 6006 SI 2 0 0 9 /0 9 /0 9 226 8 0 .0 4 6 1 0 .0 1 4 1 -2 .9132 SI

2009/01/11 2138 0.0583 a0 5 2 5 413337 N 2 0 0 9 /0 9 /1 6 2 2 7 3 0 .0 0 4 9 0 .0 0 4 3 0 .9 6 5 3 N

T tw v a a /is 7141 0  0411 0.05119 -04299 H 2 0 0 9 /0 9 /2 3 227 8 0.0091 0 .0 1 3 2 0 .7 2 4 6 N

200SV09/25 7MB o m 9 * 00693 0 7 5 8 5 N 2 0 0 9 /0 9 /3 0 228 3 0 .0 1 2 0 0 .0 1 1 4 -0 .1 1 2 8 N

7009/04/01 2153 0.0373 00253 0.2709 8 2 0 0 9 /1 0 /0 7 228 8 0 .0 1 0 7 0 .0 1 5 2 0 7 3 9 1 N

7009/C4/08 21S8 0.0*41 00517 0  6828 N 2 0 0 9 /1 0 /1 4 2293 0 .0 2 2 0 0 .0 1 4 5 -0 .9 5 4 8 N

7007/04/15 2161 C1.CCS8 00171 0 /9 2 8 N 2 0 0 9 /1 0 /2 1 2 2 9 8 0 .0 0 8 1 0  0 0 8 9 0 .0 5 8 7 N

2009(04/72 71 Mi 00224 0 0 7 1 5 0  4610 N 2 0 0 9 /1  78 230 3 0 3 )0 8 6 0 0 0 6 7 0 .9 /5 7 N

2009/04/29 2171 0.0132 00220 0.7S39 N 2 0 0 9 /1 1 /0 4 2 3 0 8 0 .0 1 5 1 0 .0 2 8 8 0 .3 9 6 0 N

2009/05/06 2178 0.0171 00166 0.194S N 2 0 0 9 /1 1 /1 1 2313 0 3 )266 0 .0 1 3 0 1.3738 N

7009/05/U 2181 0.0186 00161 0.5491 N 2 0 0 9 /1 1 /1 8 2 3 1 8 03)445 0 .0 4 1 3 -1 .0 1 2 9 N

7009/05/20 218a 00098 0  0189 1.9802 SO 2 0 0 9 /1 1 /2 5 2 3 2 3 0 .0 0 2 7 0 .0 0 1 1 -2 .4 8 1 5 SI

7009/05/2/ 2193 00*73 a  a m ) L2354 N 2 0 0 9 /1 2 /0 2 2 3 2 8 0 .0 0 0 0 0 .0 0 0 0 0 .0 0 0 0 N

7OO9/06/CJ 2198 0.0093 00281 1.9630 SO 2 0 0 9 /1 2 /0 9 2 333 0 .0 1 0 4 0 .0 2 2 6 -0.3101 N

2009/06/10 2203 0.0650 00238 •0.3386 H 2 0 0 9 /1 2 /1 6 2 338 0 .0 0 3 4 0 .0 0 2 2 -1 .5 3 9 5 N

7009/06/17 2208 0.0558 0 0536 0.8178 H 2 0 0 9 /1 2 /2 3 2 343 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 N

2 00906 /24 2213 0 0 1 1 9 00161 1-1633 M 2 0 0 9 /1 2 /3 0 2348 03)4 2 0 0 .0 6 4 5 -0  1918 N '

2009/07/01 2718 0.0306 0.0229 -0 5413 N

- 4 4 -



T a b e  2 e ( 2 0 1 0 )

DAU(WfONFSOAYS) MAOS SO 2 * M K 2 0 K V 0 7 /1 4 2 4 8 8 0 .0 1 1 3 0.01X 0 0 .2 4 7 6 N

30ICV01>** 2353 0.0256 0.0131 07243 N 2 0 1 0 /0 7 /2 1 2 493 0 .0 1 5 8 0 .0 1 4 0 -1 .0032 N

j t n a / o t / i * ZJS8 0.0701 0.0333 Q22CO M 2 0 1 0 /0 7 /2 8 2 498 0 .0 0 1 7 0 0 0 1 1 - 1 .S 1 0 6 N

m a / m / x 3363 a  0274 0.0140 1-2940 N 2 0 1 Q /0 8 /0 4 2 503 0 X 0 0 0 0 .0 0 0 0 0 .0 0 0 o N

2010/01/22 236* 0.0094 0  0377 -01453 N 2 0 1 0 /0 8 /1 1 2 508 0 .0 0 1 3 0 .0 0 1 2 -1 .1 0 2 7 N

2010/02/01 7373 0.0023 0.0084 2.7136 SO 2 0 1 0 /0 8 /1 8 2513 0 .0 0 0 0 0 .0 0 0 0 0 .0 0 0 0 N

2010/02/10 23/8 0.0252 0.0267 -03878 N 2 0 1 0 /0 8 /2 5 2 518 0 X 2 0 5 0 .0 2 8 3 -0 .0 10» N

j o i o / a u t / 2313 00154 0  0193 0 4 0 /9 N 2 0 1 0 /0 9 /0 1 7 573 0 .0 2 0 2 0 .0 1 1 8 - 0 .0 6 4 / N

2010/02/24 2388 0.0227 00239 0  2301 N 2 0 1 0 /0 9 /0 8 2 528 0 .0 1 9 4 0 .0 1 7 4 0 .4 0 5 9 N

2010/03/03 2393 0.0282 0.0460 -02261 N 2 0 1 0 /0 9 /1 5 253 3 0 .0 2 6 5 0 .0 1 1 7 •0 .5728 N

2CIO/OVIO 2398 0.0178 0.0330 -03702 N 2 0 1 0 /0 9 /2 2 2 5 3 8 0 .0 1 9 8 0 .0 1 4 7 0 .1 7 1 8 N

20KV0V17 2401 a  0056 0  0107 0 9 3 3 2 N 2 0 1 0 /0 9 /2 9 254 3 0 X 2 2 3 0 .0 1 7 5 -0  2 594 N

7010/03/24 7108 00161 00175 0 3 0 3 4 N 2 0 1 0 /1 0 /0 6 2S48 0 .0 1 7 8 0 .0 1 4 3 -1 .0901 N

2C1C/03/31 2413 0.0032 0.0118 039C* N 2 0 1 0 /1 0 /1 3 255 3 0 .0021 0 .0 0 1 9 -1 .1 4 2 4 N

201(V04/07 2418 0.0137 00738 01013 N 2 0 1 0 /1 0 /2 0 255 8 0 .0 0 0 0 0 .0 0 0 0 0 .0 0 0 0 N

7010/04/14 2423 00160 0  0302 0  7056 N 2 0 1 0 /1 0 /2 7 256 3 0 .0 1 8 5 0 .0 3 2 0 0 .1 3 9 4 N

7010/04/21 74n 0  0 3 7 3 0 0 7 3 3 0.5770 N 2 0 1 Q /1 1 /0 3 256 8 0 X 2 3 0 0 .0 2 1 0 -0 .6219 N

2 0 1 iV 0 4 /2 8 2433 0.0251 0 0206 0 6 7 1 1 N 2 0 1 0 /1 1 /1 0 257 3 0 .0 0 9 9 0 .0 1 3 5 2  503 1 SO

7010/01/05 2438 0.0112 00149 0.7562 N 2 0 1 0 /1 1 /1 7 257 8 0 .0 4 3 6 0 .0 3 7 7 -0 .1 8 0 0 N

2010/01/12 2443 0.0225 0  0270 •O.OS31 N 2 0 1 0 /1 1 /2 4 258 3 0 X 3 6 8 0 .0 4 9 4 -0 .5 9 2 7 N

2010/05/n 2448 0  0211 00225 0 8 5 8 3 N 2 0 1 0 /1 2 /0 1 258 8 0 .0 0 7 5 0 .0 1 3 4 0 .8 2 4 2 N

2010/D V » 2453 00018 a . o m 0  633S N 2 0 1 0 /1 2 /0 8 2 5 9 3 0 X 1 8 5 0 .0 1 7 6 -0 .3 0 8 2 N

’C10/O6/O2 2458 0.0043 00112 09024 N 2 0 1 0 /1 2 /1 5 259 8 0 0 1 3 1 0 .0 1 7 1 0 .3 4 9 4 N

2010/06/09 2483 0.0143 00133 2.2678 SI 2 0 1 0 /1 2 /2 2 2 603 0 .0 1 9 1 0 .0 1 9 7 -0 .3 1 0 9 N

2010/06/16 2468 00186 0.0568 O S589 N 2 0 1 Q /1 2 /2 9 2 608 0 X 1 3 0 0 .1 0 3 9 * -

20UVW-/7J 2473 00169 00124 0  3016 N

2010/06/30 24/8 0  0706 00207 0.1451 N

201C/07/C7 7483 0.0236 0.0220 0.5616 N

Tab c 2 f Summarized Results

D A T E S N O  C H A N G E
S IG N IF IC A N T

IN C R E M E N T

S IG N IF IC A N T

D R O P
T O T A L

P l ( 0 4 / 0 1 / 2 0 0 6  t o  2 4 / 1 2 / 2 0 0 8 ) 1 2 0 6 4 130
P 2 (3 1 / 1 2 / 2 0 0 8  t o  2 9 / 1 2 / 2 0 1 0 ) 118 5 7 130
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Table 3
ANNUAL BE TAS OF COMPANIES

COMPANY 2006 2007 2008 2009 2010

Athi River Mining 0.4517 0.2699 0.5294 0.5171 -0.0463

B.O.C Kenya Ltd 0.0000 0.4513 0.0000 -0.0389 0.1156

Bamburi C em ent Ltd 0.0802 0.3568 0.1511 0.4052 •0.1349

Barclays Bank Ltd 0.6512 0.2075 0.6250 0.6505 0.3841

British American Tobacco Kenya Ltd -0.0381 -0.2604 0.0895 0.1018 0.2159

Car and General (K) Ltd 0.2704 0.4851 0.0353 0.0392 -0.3280

Carbacid Investm ents Ltd 0.0000 0.0226 0.0000 -0.4068 -0.0199

CFC Stanbic Holdings Ltd 0.1648 0.6878 0.4347 0.0605 -0.3110

city trust 0.1215 2.5071 0.0321 0.0024 -0.7975

CMC Holdings Ltd 0.1318 1.2845 1.0441 1.1263 0.0298

Crown Berger Ltd -0.0035 0.6466 0.2575 0.5584 1.1584

Diamond Trust Bank Kenya Ltd 2.7633 0.2469 0.9940 0.6010 0.4237

E.A.Cables Ltd 0.5857 0.5284 0.7312 0.6257 0.6406

E.A_Portiand Cem ent Ltd -0.0080 0.2636 0.0183 -0.1433 0.0500

EAAGARD -0.2385 -0.21/5 0.0180 -0.1403 0.4770

East African Breweries Ltd 0.1429 0.0852 0.9267 0.6105 0.0176

Equity Bank Ltd 0.2040 0.7762 1.5805 1.2742 0.4482

Eveready East Africa Ltd - 0.3410 0.5066 0.4608 0.8285

EXPRESS 0.0341 -0.3155 0.3717 -0.0981 0.0591

Housing Finance Co Ltd 0.3012 0.7003 1.7191 0.3692 0.3503

Jubilee Holdings Ltd 0.3119 0.3432 0.1400 0.4388 0.1529

KAPCHORWA 0.0572 0.0235 -0.0040 -0.0422 0.3352

KenGen Ltd 03 1 9 7 1.0994 0.9633 0.8624 03628

Kenya Airways Ltd 0.3393 0.4481 0.4871 0.8885 1.1768

Kenya Commercial Bank Ltd 0.3559 •0.4583 1.0923 0.6791 0.9303

Kenya Pow er 0.1722 0.5590 0.9S0S 0.9493 -0.4397

UMURU TEA 0.0003 -0.0672 0.0059 0.0111 -0.0606

M arshalls (E-A.) Ltd 0.1483 -0.0087 -0.2064 0.0000 -0.08/4

Mumias Sugar Co. Ltd 0.2147 1.7554 0.9106 0.8182 0.1289

Nation Media Group 0.1551 0.3137 0.9306 0.3994 0.2077

National Bank of Kenya Ltd 3.0311 0.9759 0.9099 0.7617 0.3402

NIC Bank Ltd -0.3585 0.5174 0.7841 0.4867 03798
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Table 3 cont...

COMPANY 2006 2007 7-coa^ 2003 2010

Otympia Capital Holdings ltd -0.1063 -0.0781 0.2563 0.0183 0.2272

Pan Africa Insurance Holdings Ltd -0.3307 0.1255 0.2661 0.2145 0 .14 /7

Rea Vipingo Plantations Ltd 0.3631 0.2971 0.3688 0.0922 0.6524

Sam eer Africa Ltd 1.4289 0.5014 0.8600 -0.0602 0.7026

Sasini Ltd 0.6316 0.4136 0.6775 0.4357 0.7889

Scan group Ltd 0.4697 0.3571 0.6529 0.6517 0.3908

Standard C hartered Bank Ltd -0.0404 0.2719 0.2915 0.2089 -0.1859

The Co-operative Bank of Kenya Ltd 0.0000 0.0000 0.0079 0.3616 0.4S63

Total Kenya Ltd 0.0513 -0.3150 2.5023 0.3045 0.0282

TPS Eastern Africa (Serena) Ltd 0.0000 0.0000 0.0000 -0.0228 0.0000

UNGA GROUP 0.9225 0.2725 0.2104 0.4781 -0.4169
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Table 4
MARKET RETURNS 

Table 4a (2009)
DArtS RETURN

2006/01/04 1308 0.03791

2006/01/11 1313 0.02964

2006/01/18 1318 0.03152

2006/01/26 1323 0.03568

2006/02/01 1328 0.03063

2006/02/08 1333 0.01968

2006/02/15 1338 0.03605

2006/02/22 1343 0.03286

2006/03/01 1348 0.06952

2006/03/08 13S3 0.04422

2006/03/15 1358 0.02064

2006/03/22 1363 0.03955

2006/03/29 1368 0.04588

2006/04/05 1373 0.01977

2006/04/12 1378 0.01825

2006/04/19 1383 0.06306

2006/04/26 1388 0.04516

2006/05/03 1393 0.11058

2006/05/10 1398 0.06383

2006/05/17 1403 0.02216

2006/0S/24 1408 0.04650

2006/05/31 1413 0.05210

2006/06/07 1418 0.07889

2006/06/14 1423 0.02014

2006/06/21 1428 0.03965

2006/06/28 1433 0.01752

DATES RETURN

2006/07/05 1438 0.03803

2006/07/12 1443 0.03842

2006/07/19 1448 0.02250

2006/07/26 1453 0.02656

2006/08/02 14S8 0.04480

2006/08/09 1463 0.09352

2006/08/16 1468 0.07961

2006/08/23 1473 0.13142

2006/08/30 1478 0.10113

2006/09/06 1483 0.16309

2006/09/13 1488 0.14341

2006/09/20 1493 0.11425

2006/03/27 1438 0.05318

2006/10/04 1503 0.06998

2006/10/11 1508 0.03610

2006/10/18 1513 0.03300

2006/10/25 1518 0.04236

2006/11/01 1523 0.14991

2006/11/08 1528 0.073/1

2006/11/15 1533 0.03187

2006/11/22 1538 0.03734

2006/11/29 1543 0.00673

2006/12/06 1548 0.04185

2006/12/13 1553 0.03545

2006/12/20 1558 0.01695

2006/12/27 1563 0.12468
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Table 4b (2007)
DATES RETURN

2007/01/03 1568 0.05528

2007/01/10 1573 0.04105

2007/01/17 1578 0.01416

2007/01/24 1583 0.05410

2007/01/31 1588 0.02290

2007/02/07 1593 0.04618

2007/02/14 1598 0.04106

2007/02/21 1603 0.09891

2007/07/28 1608 0.05654

2007/03/07 1613 0.06692

2007/03/14 1618 0.04597

2007/03/21 1623 0.04460

2007/03/28 1628 0.11350

2007/04/04 1633 0.03325

2007/04/11 1638 0.04997

2007/04/18 1643 0.10982

2007/04/25 1648 0.02596

2007/05/02 1653 0.03876

2007/05/09 1658 0.03598

2007/05/16 1663 0.03617

2007/05/23 1668 0.03111

2007/05/30 1673 0.08050

2007/06/06 1678 0.04487

2007/06/13 1683 0.0326?

2007/06/20 1688 0.03565

2007/06/27 1633 0.06034

DATES RETURN

2007/07/04 1698 0.05234

2007/07/11 1703 0.07111

2007/07/18 1708 0.02801

2007/07/25 1713 0.04442

2007/08/01 1718 0.10781

2007/08/08 1723 0.02688

2007/08/15 1728 0.02505

2007/08/22 1733 0.03786

2007/08/29 1738 0.13371

2007/09/05 1743 0.01769

2007/09/12 1748 0.05453

2007/09/19 1753 0.04755

2007/09/26 1758 0.04779

2007/10/03 1763 0.01143

2007/10/10 1768 0.00000

2007/10/17 1773 0.05584

2007/10/24 1778 0.02020

2007/10/31 1783 0.16682

2007/11/07 1788 0.01622

2007/11/14 1793 0.02680

2007/11/21 1798 0.04382

2007/11/28 1803 0.02284

2007/12/05 1808 0.01020

2007/12/12 1813 0.00000

2007/12/19 1818 0.01087

2007/12/26 1823 0.00000
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Table 4c
OATES RETURN

2008/01/02 1828 0.02731

7.008/01/09 1833 0.02485

2008/01/16 1838 0.01429

2008/01/23 1843 0.02095

2008/01/30 1848 0.03406

2008/02/06 1853 0 .0333 /

2008/02/13 1858 0.01820

2008/02/20 1863 0.01258

2008/02/27 1868 0.03496

2008/03/05 1873 0.02119

2008/03/12 1878 0.03854

2008/03/19 1883 0.01490

2008/03/26 1888 0.00835

2008/04/02 1893 0.02667

2008/04/09 1898 0.03511

2008/04/16 1903 0.03875

2008/04/23 1908 0.04212

2008/04/30 1913 0.03555

2008/05/07 1918 0.07289

2008/05/14 1923 0.02886

2008/05/21 1928 0.02040

2008/05/28 1933 0.03939

2008/06/04 1938 0.02332

2008/06/11 1943 0.02861

2008/06/18 1948 0.01147

2008/06/25 1953 0.01619

2008/07/02 1958 0.02040

2008/07/09 1963 0.01094

2008/07/16 1968 0.01397

2008/07/23 1973 0.03207

2008/07/30 1978 0.01312

2008/08/06 1983 0.03584

2008/08/13 1988 0.02852

2008/08/20 1993 0.01632

2008/08/27 1998 0.03526

2008/09/03 2003 0.00771

2008/09/10 2008 0.02677

2008/09/17 2013 0.01928

2008/09/24 2018 0.00326

2008/10/01 2023 0.00000

2008/10/08 2028 0.02048

2008/10/15 2033 0.03051

2008/10/22 2038 0.03594

2008/10/29 2043 0.06701

2008/11/05 2048 0.02110

2008/11/12 2053 0.03017

2008/11/19 2058 0.02787

2008/11/26 2063 0.03329

2008/12/03 2068 0.03096

2008/12/10 2073 0.02739

2008/12/17 2078 0.02279

2008/12/24 2083 0.01280

2008/12/31 2088 0.05622
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Table 4d (2009
DATES RErURN

2009/01/07 2093 0.03151

2009/01/14 2098 0.03711

2009/01/21 2103 0.01749

2009/01/28 2108 0.05S68

2009/02/04 2113 0.01423

2009/02/11 2118 0.02892

2009/02/18 2123 0.03 S83

2009/02/25 2128 0.01630

2009/03/04 2133 0.07008

2009/03/11 2138 0.05877

2009/03/18 2143 0.04125

2009/03/25 2148 0.01937

2009/04/01 2153 0.03729

2009/04/08 21S8 0.04414

2009/04/15 2163 0.00880

2009/04/22 2168 0.02240

2009/04/29 2173 0.03323

2009/05/06 2178 0.01210

2009/05/13 2183 0.01864

2009/05/20 2188 0.00982

2009/05/27 2193 0.04728

2009/06/03 2198 0.00980

2009/06/10 2203 0.06503

2009/06/17 2208 0.05577

2009/06/24 2213 0.01190

2009/07/01 2218 0.03063

DATES RETURN

2009/07/08 2223 0.01822

2009/07/15 2228 0.00533

2009/07/22 2233 0.01682

2009/07/29 2238 0.00959

2009/08/05 2243 0.01112

2009/08/12 2248 0.02391

2009/08/19 2253 0.01524

2009/08/26 2258 0.00716

2009/09/02 2263 0.02445

2009/09/09 2268 0.04606

2009/09/16 2273 0.00494

2009/09/23 2278 0.00905

2009/09/30 2283 0.01207

2009/10/07 2288 0.01074

2009/10/14 2293 0.02196

2009/10/21 2298 0.00812

2009/10/28 2303 0.00864

2009/11/04 2308 0.01514

2009/11/11 2313 0.02656

2009/11/18 2318 0.04449

2009/11/25 2323 0.00271

2009/12/02 2328 0.00000

2009/12/09 2333 0.01043

2009/12/16 2338 0.00344

2009/12/23 2343 0.00000

2009/12/30 2348 0.04199
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, DATES RETURN

2010/01/06 2353 0.02961

2010/01/13 2358 0.02010

2010/01/20 2363 0.02742

2010/01/27 2368 0.00935

2010/02/03 2373 0.00234

2010/02/10 2378 0.02518

2010/02/17 2383 0.01482

2010/02/24 2388 0.02270

2010/03/03 2393 0.02820

2010/03/10 2398 0.01781

2010/03/17 2403 0.00560

2010/03/24 2408 0.01625

2010/03/31 2413 0.00324

2010/04/07 2418 0.01373

2010/04/14 2423 0.01604

2010/04/21 2428 0.03735

2010/04/28 2433 0.02507

2010/05/05 2438 0.01125

2010/05/12 2443 0.02253

2010/05/19 2448 0.02110

2010/05/26 2453 0.00175

2010/06/02 2458 0.00826

2010/06/09 2463 0.01835

2010/06/16 2468 0.04858

2010/06/23 2473 0.01686

2010/06/30 2478 0.02064

Table 4e (2010)____ _
DATES RETURN

2010/07/07 2483 0.02364

2010/07/14 2488 0.01130

2010/07/21 2493 0.01575

2010/07/28 2498 0.00170

2010/08/04 2503 0.00000

2010/08/11 2508 0.00129

2010/08/18 2513 0.00000

2010/08/25 2518 0.02047

2010/09/01 2523 0.02017

2010/09/08 2528 0.01941

2010/09/15 2533 0.02645

2010/09/22 2538 0.01978

2010/09/29 2543 0.02230

2010/10/06 2548 0.01775

2010/10/13 2553 0.00212

2010/10/20 2558 0.00000

2010/10/27 2563 0.01850

2010/11/03 2568 0.02296

2010/11/10 2573 0.00988

2010/11/17 2578 0.04357

2010/11/24 2583 0.03678

2010/12/01 2588 0.00751

2010/12/08 2593 0.01853

2010/12/15 2598 0.01312

2010/12/22 2603 0.01909

2010/12/29 2608 0.01296
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Table 5a
Segment-Based Risk Values
2 0 0 6 2 0 0 7 2 0 0 8 2 0 0 9 2 0 1 0

M A IM S 0.0884 0.0561 0.0815 0.0416 0.0307

F IM S 0.0963 0.0682 0.0796 0.0335 0.0276

A & A M S 0.0782 0.0765 0.2765 0.5258 0.7252

A IM S 0.0581 0 .2411 0.1470 0.3834 0.1068

Table 5b
Segment-Based Return Values

2 0 0 6 2 0 0 7 2 0 0 8 2 0 0 9 2 0 1 0

M A IM S 0.0263 -0.0055 0.0039 0.0061 0.0037

F IM S 0.0241 0.0149 -0.0073 -0.0007 -0.0002

A & A M S 0.0218 -0.0148 -0.0125 0.8444 -67.6934

A IM S L0.0276 0.0645 -0.0114 0.1766 0.0351
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Table 6

LIST OF THE 48 ANALYSED COMPANIES

MAIN INVESTMENTS MARKET SEGMENT

1. Car and General (K) Ltd 7. Olympia Capital Holdings ltd
2. CMC Holdings Ltd 8. Rea Vipingo Plantations Ltd
3. Kaku/i 9. Safari com Ltd
4. Kenya Airways Ltd 10. Sasini Ltd
5. Marshalls (E.A.) Ltd 11. Scangroup Ltd
6. Nation Media Group 12. TPS Eastern Africa (Serena) Ltd

FINANCE AND INVESTMENT MARKET SEGMENT

1. Barclays Bank Ltd
2. CFC Stanbic I foldings Ltd
3. Diamond Trust Bank Kenya Ltd
4. Equity Bank Ltd
5. Housing Finance Co Ltd
6. Jubilee I loldings Ltd

7. Kenya Commercial Bank Ltd
8. Kenya Rc-Insurance Corporation Ltd
9. National Bank of Kenya Ltd
10. NIC Bank Ltd
11. Pan Africa Insurance Holdings Ltd
12. Standard Chartered Bank Ltd
13. Ihe Co-operative Bank of Kenya I .td

1.
2.
3.
4.
5.
6.
7.
8. 

9.

1.
2.
3.

INDUSTRIAL AND ALLIED MARKET SEGMENT

Athi River Mining
B.O.C Kenya Ltd
Bamburi Cement Ltd
British American Tobacco Kenya I -td
Carbacid Investments Ltd
Crown Berger Ltd
E.A-Cables Ltd
E. A.Portland Cement Ltd
East African Breweries I Ad

10. Eveready East Africa Ltd
11. KenGen Ltd
12. KenolKobil Ltd
13. Mumias Sugar Co. Ltd
14. Sameer Africa Ltd
15. Total Kenya Ltd
16. Unga Group Ltd
17. Kenya Power

ALTERNATIVE INVESTMENTS MARKET SEGMENT

A.Baumann CO Ltd 
City Trust Ltd 
Eaagads Ltd

4. Express Ltd
5. Kapchorua Tea Co. Ltd
6. Limuru l ea Co. Ltd
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