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Introduction 
e passage from the debts economy to the market economy of the 
capital was concretized in most of the Western countries by the 
development and the improvement of financial markets. 

ese financial markets are following a steady growth trend since the 
1970s and allow somehow the economic agents to reconcile 
objectives that were considered opposed up to then.

ese objectives are profitability, safety and liquidity identified in the 
70s.

To obtain portofolios that reconcile a high level of profitability and a 
high level of safety (less risked), the actors of financial markets 
arrange several instruments called financial instruments of assets 
management. 

In facts, Markowitz's works in the 1950s marked the starting point of 
the modern financial theory concerning the management of 
financial assets and the functioning of financial markets and which 
ended in the formalization in a rigorous frame of the relation 
between risk and profitability of securities. 

A few years later, Sharp (1964), Lintner (1965); Mossin (1966) and 
Black (1972) developed a central model in financial theory which 
allows to describe in a simple way, the relation linking the 
profitability of financial assets and their risk: it is the Capital Assets 
Pricing Model (CAPM). 

is model enjoys certain fame not only on the theoretical plan but 
also in practice. Indeed, it met a striking success with the 
practitioners because it allows them to quantify the risk incurred by 
the detention of a financial asset. anks to this double fame as well 
as thanks to the availability of the financial data of the western 
markets, the very important number of empirical studies trying to 
verify it's validity,  this model in particular as regards the increasing 
straight-line relationship between risk and yield as well as the 
reliability of the beta as a financial analysis tool.

ese various empirical studies were made up till now, in the great 
majority of the cases, on the developed markets. e question that 
arises is to know if it is possible, bearing in mind, the narrow-
mindedness of the African financial markets and especially the 
situation of latency in which they vegetate, to apply them this 
progress of the financial theory. 

Indeed, the African markets are for the most part small, embryonic 
and several times without true activity: they are growing markets 
(Tchemeni, on 1995). ese markets are also weakly structured with 
an intrinsic chronic instability linked to the political cycle of their 
countries (Bourguinat H.Menaï; 1996).

Besides, it is necessary to underline the fact that, with the low 
correlations of the emergent financial markets with those of the 
developed countries as the integration of the developed markets 
increases and that the profits of the diversification tend to be 
reduced, the emergent stock markets appear as an interesting choice 
for the portfolio managers in search of new opportunities of 
investment (Assoé K. and allies, on 1999). 

e empirical validation of the CAPM which was already the object of 
important searches in industrialized countries still remains relevant 
in the African countries because, from what we know, few works 
specifically dealt with this question. us the present study suggests 
fundamentally targeting the nature of the relation linking the 
systematic risk and the yield on the actions on an African stock 
exchange in particular that of Nairobi. 

 e answer to the question of the validity of the CAPM on the African 
market of Nairobi is interesting for many reasons. Above all, the 
market of Nairobi as any market of underdeveloped countries 
presents characteristics different from those of the big markets of 
industrialized countries (regarding organization and regarding size), 
what can be at the origin of different results. It is also important for 
the portfolio managers because it allows them to know if the risk of 
listed securities on the Nairobi stock exchange, such as it is defined 
by the model, establishes a suited measure on which they can base 
their decision of investment. 

In this search, we adopted a quantitative methodology. is 
methodology was adopted in two stages. e first stage is dedicated 
to estimate the beta of every stock by the market model of Sharp 
(1963, 1964). e second stage is dedicated to the check of the 
straight-line relationship between the financial returns on assets and 
their systematic risk. erefore we declined the yields on the 
securities on their respective beta obtained previously by the market 
model of Sharp.

 e article is divided into three parts. e first one describes the 
theoretical frame of the research. e second presents the 
methodology. Finally, the results are presented and analyzed in the 
third part. 
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is study targets testing the validity of the CAPM on an African market: the securities market of Nairobi.  e CAPM is a 
model which allows explaining the relation between risk and yield on markets.  Many investors are confronted with the 

challenge of determination with certainty of the yields on their investments as well as with the choice of an optimal portofolio. A model as the 
CAPM, through which is capable of predicting the yields on an investment, is then of a major importance.  us the objective of this study was 
to verify if the CAPM can be applied to the equity market of Nairobi. e study is based on the computation of the beta and the positive yields of 
forty five listed companies on the Nairobi stock exchange. A model of simple regression was used. Tests of significance in a 95 % confidence 
level were made to appreciate the results of the regression. e analysis of the results revealed a non-applicability of the CAPM to the Nairobi's 
securities market.  e results of the study do not confirm the basic theory of the model according to which there is a straight-line relationship 
between the risk and the yield of a stock. 
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1. Littérature review
e modern theory of financial assets' valuation rises from the works 
of Markowitz (1956). It was focused around the model of the price 
formation and the relation between anticipated profitabilities 
(market model) and the financial model of valuation of assets 
(CAPM)

e equation of the CAPM, as follow,                                   describes a 
relation of proportion between the profitability of assets and their 
beta.  It quantifies the existing relation between the profitability of 
any asset and its undiversifiable risk represented by the beta, paid in 
the market price: E (Rm) - Rf > 0.

is equation is doubtless, one of the most assessed equations in 
finance. e first empirical applications of the CAPM, among which 
the classic Black, Jensen and Scholes (1972) and Fama and MacBeth 
(1973), gave results rather favorable to the model, securities with 
higher beta appearing to have higher profitability than the others. 
After these first empirical results at the beginning of the seventies 
particularly favorable to the CAPM, first serious criticisms against 
the model, as well as the discovery of the first anomalies appear at the 
end of the same decade.

e most well-known criticism is surely the one of Roll (1977), which 
points out that; it is impossible to calculate with accuracy the 
profitability of the market portofolio, because it's hard to have better 
figures than proxies. As such the CAPM would not be testable; 
assuming the errors of measurement of the market portofolio can 
fake the results. 

However, Stambough (1982) showed empirically that the tests of the 
model are in the facts, less sensitive to the choice of the proxy or the 
indication of market than what Roll (1977) was saying. 

e theoretical analyses of Kandel and Stambough (1987) and 
Shanken (1987) went in the same direction, showing that errors of 
measurement on the market portofolio do not affect the results of the 
tests of the model unless the correlation between the market index 
used and the real market portofolio is low enough.

e most important criticism of the CAPM came from Reinganum 
(1981), Lakonishok and Shapiro (1986), Pitched and Ritter (1989), 
and especially from the virulent article of Fama and French (1992), 
which mention the non-existence of any relation between the beta of 
assets and their average profitability. e end of the beta was then, 
clearly announced by some authors.

Various expeditious articles were published into conformity with the 
CAPM criticisms among which; "Bye-Bye to beta" (Dreman, 1992) and 
"Is Beta Dead Again?" (Grinold,1993).

But despite the fact that some authors were declaring here and there 
the death of the beta, other authors were presenting their results 
favorable to the CAPM. We can quote, essentially Black (1993), Chan 
and Lakonishok (1993), Pettengill, Sundaram and Mathur (1995) and 
Grunoly and Malkied (1996). Black (1993) considers besides that 
Fama and French (1992) did not give a good interpretation of their 
results. Both of them will revert afterwards and rectify their 
founding; it is not then necessary anymore to continue talking about 
the death of the beta, but more simply about the insufficiency of this 
one as a tool to measure the risk (Fama and French in 1996 and 1998). 
When it comes to recent studies, we noticed the one of Basu and 
Chawla (2010). is study aimed to test the validity of the CAPM for 
the Indian security market and to apply a modern assets evaluation 
tool to it. e Indian market is considered as developing and 
characterized by its volatility and growth. e results turn out to be 
against the CAPM. e authors concluded that the model fails in the 
explanation of the risk premium of the Indian market, and that it has 
a performance below expectations. According to them, this failure 
could be endorsed by factors such as the imperfection of the chosen 
stock index to approximate the market portofolio or it may be linked 
to effects of taxes. Finally they assert that although the CAPM is not 

relevant in the evaluation the Indian financial market assets, the fact 
remains that it is a reference on which one can base the creation of 
alternative models. 

One of the recent studies we can also quote is from Michailidis, 
Tsopoglou, Papanastasiou and Mariola (2006) which had targeted 
the objectives to test the validity of CAPM for Greece financial market 
and to make a contribution to the financial literature on the stock 
exchange of Athena. At the end of their study these authors 
concluded that the results of the performed tests did not allow them 
to reject in a formal way the validity of the CAPM on the Athena 
stocks exchange.

Javid and Ahmad (2008) in an empirical study tested the standard 
CAPM and concluded that the CAPM of Sharpe-Lintner is not 
adequate for the equity market of Pakistan. 

2. Methodology
Within the framework of our research, we adopted a quantitative 
methodology.

is method is generally used by most of the researchers when it 
comes to verifying empirically a model. is methodology was 
adopted in two stages. e first stage consisted in verifying if the 
market model corresponds to certain criteria of statistical quality 
which may make it functional, that is if the betas estimated by this 
model deserve to be used. For that purpose, we are going to estimate 
the beta of every security by the market model of Sharp (1963, 1964): 

e estimations of the parameters                       are obtained by the 
application of the Ordinary Least Squares method (OLS). 

e errors    are supposed to satisfy the usual hypotheses of the 
simple regression model. 

If the previous hypotheses are not respected, of many reliability 
problems will be noticed when it comes to the value of the regression 
coefficients in particular 

We are going to test the violation of the fundamental hypothesis of 
the market model. 

So for the study of the market model, we applied several statistical 
tests of relative validity:
1-Test of normality
2-Test of autocorrelation
3-Test of heteroscedasticity
4-Test of specification
5-Test of stability.

e second stage consisted in verifying if there is an increasing 
straight-line relationship between the financial returns on assets and 
their systematic risk. us, we declined the average yields on every 
security on their respective beta obtained previously by the market 
model of Sharp.

Basing ourselves on the theoretical model of the CAPM, we have 
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Now an obvious test of the traditional form of the CAPM is to adjust 

We suppose besides that:

It follows, therefore, that the estimation of such a model should end 
up giving the following 

Within the framework of our study we shall make the hypothesis that 
dividends are immediately reinvested. us the yields on the security 
are calculated by difference of logarithm of the securities closing 
prices, or

e market portofolio was represented by the general index on the 
Nairobi stocks exchange.

e Kenyan Treasury note's rate was chosen to estimate the risk-free 
rate.

Based on these data we proceeded to treatments and come up with 
results that we analyzed.

3. e results
3.1. Statistical analysis of the yields
Among a total of 45 stocks listed on the Nairobi's stock exchange, 20 
(that is 44 %) showed a negative average yield (Chart N°3 in 
appendix). us, in term of yields, the stocks are less performant. 
ey are also very risky with an excessive volatility (very large 
standard deviations).

All these results are in accordance with those from the previous 
studies on emerging markets. Indeed, for Amato and ali (1999), ' 8 of 
10 least successful markets in the World were emergent.

Besides Assoé and ali (1999) came up with the conclusion according 
to which ' the yields on emerging markets are relatively low and have 
a big volatility, this in comparison with the developed markets '. 
ese results were also confirmed by Bourguinat H., Led (1996).

3.2. Estimate of the systematic risks and the specific risks
e Chart N°1 includes alpha (specific risk) and beta (systematic risk) 
decliners as well as statistics and the probability related to the 
validity of the coefficients. It also include the statistics of Fisher and 
DW used respectively to study the stability and the autocorrelation. 

Among the 45 stocks, 30 or (66 %) have a beta statistically valid; 
meaning thus that the market model which is used to estimate these 
coefficients beta would be a priori a model adapted for that purpose, 
this, before having access to the results of the fundamental 
hypotheses  tests of the.

 Among the 45 stocks  that have been the object of our study, 26 is 
(57.77%) have a beta superior  to the one (offensive stocks); ese 
stocks over amplified the market fluctuations.  e staying 42.23 % 
have valuable beta lower than the unity. We can conclude that these 
stocks are defensive. us they follow the market' trend.

As for estimated alphas, they are without exception statistically nil. 
us the market of Nairobi does not pay the specific risk. is fact 
seems to be very interesting in many respects. e non-significance 
of the alphas coefficients (zero specific risks) undeniably predisposes 
the beta obtained to be validly used for the CAPM and seems to be a 
good indicator for the model's validity. Indeed the traditional version 
of the CAPM opts for a nullity of the specific risk. 

Chart n°1: analysis of the beta and the specific risks of the stocks

Source:  from the data of the stock-exchange and monetary markets
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3.3. Test on the violation of the fundamental hypotheses of the 
market model
3.1.3.1- Specificity
e Chart n°4 (in appendix) presents the results coming from the test 
for the appreciation of the specification. It is a Ramsey's parametric 
test which uses the ratio of similarity (LR) which is distributed as .  22X
On 45 stocks having been the object of analysis, more than half are 
badly specified.

3.1.3.2- Heteroscedasticity 
e Chart n°5 (in appendix) presents the results of the 
heteroscedasticity test of White. It is a test which allows comparing 
the statistics NR ² with N being the number of observations and R ², 
the coefficient of determination in  It emerges from results of the 
Chart n°4 that statistics NR ² is smaller than at a level of 0.05 
significations. 

We can conclude that the model is not homoscedastic. us there are 
heteroscedastic for all the stocks.

is result is in compliance with those obtained later on the small 
financial centers. It confirms those obtained by Belkaoui (1997) and 
by Fowler and ali (1979) which respectively used a sample of 45 
companies and 69 listed companies on the stock exchange of 
Toronto. e same results have been reached by Giaccotto and ali 
(1982) and Karathanassis and Philipas (1993) on the Greek data.

3.1.3.3-Normality
e Chart n°3 (in appendix) presents the statistics of the test of 
Jarque-Bera as well as their probability. Under the null hypothesis of 
normality, this statistics of Jarque-Bera is distributed according to. 

e results of our study brought the proof of no normality of the 
market model for all 45 stocks.

is question of no normality of the yields on the stocks, even if it 
tends to concern several financial centers and this without 
distinction of sizes, it is necessary to note nevertheless that it is more 
stressed on the small financial stock exchanges. is no normality of 
the yields does not seem to make relevant the criterion of average 
variance (Amato and Ali 1999)

3.1.3.4-Autocorrélation
e Chart N°3 presents the results of the tests of autocorrelation of 
Durbin Watson. It seems that there are a significant number of stocks 
which are auto-correlated.

Actually on a total of 45 stocks analyzed, 40 (approximately 89 %) are 
auto-correlated. 

3.1.3.5-Stabilité
Charts N°3 and 4 present respectively the statistics of Fisher and the 
ratios of similarity taken from the stability test of the model. e 
results of each of these two various tests reveal that it appears the 
betas are not stable through time. 

 3.4. Cross section test of the CAPM
e last stage of our search is a test in cross section which consists in 
declining by least ordinary squares, the average yields on every stock 
in their respective beta obtained previously by the market model. It is 
an obvious test of the traditional form of the CAPM which consists in 
adjusting the equation: 

Chart N° 2: coefficients of the in cross section regression of the 
average yields on the estimated beta

Source: computed from the data of the stock-exchange and 
monetary markets

e results give us:

us it comes out that the obtained results are unfavorable to the 
CAPM in its traditional version. Indeed, the relation between the 
profitability and the beta is not significant because the coefficient 

1ˆgis worth on average 0.0002005 and its statistics of Student is 1.06, 
leading to the conclusion that this average is not significantly 
different from zero. Consequently the stock market of Nairobi does 
not pay the risk-premium.  us it seems clear that we do not manage 
to highlight a linear statistical relation between the yields and the 
systematic risks.

Finally, the explanatory power of the yields by the systematic risks is 
not very high because the average R ² is worth 13.58 %, which is very 
low because the beta are supposed to be the only factor which 
determines the profitability and thus should explain them up to 
100%.

e main conclusion we can get from this analysis seems to tend to 
the lack of evidence on the existence of a positive straight-line 
relationship between the yields on the stocks and their systematic 
risk.

 3.5. Implications of the results
e various results obtained within our research have globally two 
implications. e first one is related to the attractiveness and 
stability of securities on the market of Nairobi on both the national 
and international savings. e second is linked to the applicability on 
this market of the modern tools of finance in particular the CAPM.

As regards to the capacity of attractiveness of the Nairobi's stock 
exchange, it emerges from the results of our researches that it is not 
significant. Indeed most of the stocks present simultaneously a very 
high global risk and a lesser yield which is even sometimes negative. 
us the rate of under-performance of the stocks on this market is 
very high.  Moreover the results of our studies militate in favor of the 
non-existence of a risk premium on this market. All this added to the 
low rate of liquidity which characterizes modest stock markets 
establish a true handicap for the attraction of the investors eager for 
earnings. is instability of the savings remains the particular 
constraint for the financing of African economies in general.

When it comes to the applicability of the modern tools of the finance, 
we can sustain that the CAPM was unsuccessfully applied; that puts, 
in concern, the investors of this financial place who, should normally, 
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DETAILED REPORT
Statistics of the regression

Coefficient of multiple determination 0.13581808
Coefficient of determination R^2 0.01844655
Coefficient of determination R^2 -0.00438027

Standard error 0.00116964

Observations 45

VARIANCE ANALYSIS

 
Degree of 
freedom

Sum of the 
squares

Average of 
the squares F-stat

Regression 1 1.1055E-06 1.1055E-06 0.80810854

Residues 43 5.8827E-05 1.3681E-06

Total 44 5.9932E-05   

 Coefficients
Standard 
error Statistics t Probability

Constant -8.5208E-06 0.00027496 -0.03098929 0.97542148

Variable X 1 -0.00020055 0.00022309 -0.89894857 0.3736866
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in this context of financializing world, use modern universal tools to 
manage their portofolios. 

 e non-validity of this model on this market makes complex the 
yield's forecast for the investors who, will have to turn their gaze to 
pale imitations in order to manage properly their assets. 

Besides, the risk premiums of this stock exchange not being 
significantly different from zero, it is about to know if this statistical 
non-significance is either due to the disappointing performance of 
the stocks or to other factors. For that purpose, it is necessary to note 
that this result can be due to the particularity of the emerging 
markets' structure, which according to some investors, present high 
risks levels for a lesser yield in comparison with the developed 
markets. Moreover, this result is due to the low level of liquidity and 
sophistication of emerging markets as that of Nairobi.

Conclusion
is study, by trying to analyze the validity of a modern finance tool 
(the CAPM) on an African market allowed us to make a number of 
reports.

e first report is concerning the nature of the stocks. On this matter, 
our research allowed us to highlight the fact that the stocks on the 
Nairobi's market have a low performance and a very low liquidity.
 
us it was noticed that the underlying fundamental hypotheses in 
the market model with the data of the Nairobi's stock exchange are 
not decisive. We noticed that on a 0.05 degree, non-normality was an 
important problem for numerous stocks in the same way as the non-
specification with MCO Model valuers being biased and not suitable. 
ere is not either significant linear correlation, though the beta's 
stability tests highlight a big temporal instability.

e market models is maybe not valid and even less for the periods of 
instability and speculation which occurs particularly in emerging 
markets.

Finally, our results revealed that there is no significant statistical 
relation between profitability and the beta, which is against the 
CAPM. Indeed the systematic risk would be capable of explaining the 
yields on the stocks only by 2.6 %.

Does the CAPM establish only a purely theoretical model without real 
practical application? Such a conclusion would be extreme.

On the other hand, the results of the present work underline that the 
use of the beta obtained in the conditions of this research (sample, 
frequency of daily calculation, market portofolio, hypothesis of 
temporal behavior of variables) to make choices of investment, to 
estimate the performance of the asset managers or estimate the cost 
of capital would lead to erroneous decision-making because of the 
absence of relation between the risks and the yields.

Appendices

Appendix 1: Statistics of share prices on the Nairobi's stock 
exchange.
Chart n°1: yields per stock 
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Source: computed from the data of the stock and monetary market 
 
Appendix 2: test on the violation of the fundamental hypotheses 
of the market model. 

Chart n°3: Results of the Ramsey's specification test
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Chart n°4: analysis of the heteroscedasticity of the actions
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Source: computed from the data of the stock-exchange and 
monetary markets. 
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