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ABSTRACT 

STOCK MARKET: RANDOM WALK OR MEAN-REVERTING? 

 

 

By 

Sim Gin Khai 

 

 

This study applies univariate as well as advanced unit root test for time series data to 

consider the Efficient Market Hypothesis (EMH) within eight (8) African stock markets. 

The stock prices data spanning from 1989:M7 till 2011:M3 is utilized for the stationarity 

tests. The results of the three conventional unit root tests show that the eight (8) African 

stock markets do not exhibit the mean reverting behavior. On the other hands, the results 

from the Lagrange Multiplier (LM) unit roots also show that all the tested African stock 

markets are consistent with EMH. Overall, all the tests have suggested the same verdict 

where all the tested African countries are under weak form efficiency. Hence, this study 

may suggest that all the tested African countries are ready to take up the obligation in 

leading other inefficient groups toward the financial integration within the Africa itself.  

 

 

 

 

 



ABSTRAK 

PASARAN SAHAM: MODEL KERAWAKAN ATAU STATUS 

PEGUN? 

 

 

Oleh 

Sim Gin Khai 

 

 

Tujuan kajian in adalah untuk menyelidik Hipotesis Pasar Efisien (HPE) bagi lapan (8) 

pasaran saham Afrika. Keberkesanan model kerawakan dan status pegun antara pasaran 

saham dikaji melalui ujian kepegunan univariate dan Pengganda Lagrange. Ujian ini 

diaplikasikan dengan data bulanan dari 1989:B7 hingga 2011: B3. Keputusan daripada 

ujian kepegunan univariate mendapati bahawa semua pasaran saham Afrika terpilih tidak 

menunjukkan sebarang status pegun. Dalam kata erti lain, lapan pasaran saham Afrika itu 

mematuhi hukum HPE. Manakala dalam kes Pengganda Lagrange, keputusan juga 

menunjukkan bahawa semua pasaran saham Afrika itu menunjukkan sifat model 

kerawakan. Dengan mengaplikasikan logik empirikal, semua pasaran Afrika yang diuji 

adalah sudah sedia dalam memimpin negara-negara yang lemah untuk menyertai 

kesatuan  tersebut.  
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CHAPTER ONE 

INTRODUCTION 

 

 

1.0 Introduction 

 

The study of efficient market was started gaining momentum in the mid-1960 

with the work of Fama1 (1965), Samuelson2 (1965) and Mandelbrot3 (1966). However, 

the initial presence of the Efficient Market Hypothesis (EMH) concept can be traced back 

to the  long unrecognized contribution by Bachelier4 in 1900 and the pioneering empirical 

research by Cowles in 1933 (Campbell et al., 1997).  

 

As pointed out by Bernstein (1992), the modern literature of efficiency is initially 

started with Samuelson‟s (1965) contribution “Proof that Properly Anticipated Prices 

Fluctuate Randomly” where he neatly brought the efficient market hypothesis concept 

into economics and finance field. Fama (1965) has explained the important challenges of 

                                                           
1
 Eugene Francis “Gene” Fama was born in February 14, 1939. His is an American economist, widely 

recognized as the “father of modern finance.” Fama‟s financial research is well known in both the 

economics and investment field. He is strongly identified with research on the financial market, particularly 

associated to the efficient market hypothesis. 
2
 Paul Anthony Samuelson was born in Gary, Indiana, in 1915 and passed away in 2009. He was an 

American economist, and the first American to win the Nobel Prize in Economics. During the awarding the 

prize, the Swedish Royal Academies stated the he “has done more than any other contemporary economist 

to lift the level of scientific analysis in economic theory.  
3
 Benot B. Mandelbrot was born in November 20, 1924. He is a French and American mathematician, 

known as the father of fractal geometry. 
4
 Loius Jean-Baptiste Alpnonse Bachelier was born in March 11, 1870 and passed away in April 28, 1946. 

He was a famous French mathematician at the turn of the 20
th

 century. He was the first person that model 

the stochastic process now called as Brownian motion, which was a part of his PhD thesis namely The 

Theory of Speculation published in 1900. 
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the theory of random walks in stock market prices to both the chartist and the proponent 

of fundamental analysis and Fama (1965b) has defined the concept of “efficient” market 

for the first time in his landmark empirical analysis and documented that the stock market 

prices are followed by a random walk. 

 

Subsequent years, Fama (1970) has captured the idea of capital market efficient in 

his work. His assertion implies that, in an informationally efficient market, the prices of 

the financial assets fully reflect all the available information at all the time. In other 

words, the market can called as “efficient” if the prices of the financial assets always 

fully reflect the available information. Since the first study of the efficient market bought 

out by Fama, there is a large and growing literature testing on the behavior of stock prices. 

However, the issues whether or not stock prices are characterized by a unit root or a mean 

reverting process still remain vague and confusing since the empirical studies provided 

dissimilar view on the EMH.  

 

The extant literature has found mixed results on the unit root properties of stock 

prices. Several studies have found that stock prices are not characterized by a unit root 

process (see, Chaudhry, 1997; Risager, 1998; Worthington & Higgs, 2003; Chaudhari & 

Wu, 2003; Lock, 2007; Gupta & Basu, 2008; Abdmoulah, 2009; Azad & Bashar, 2010), 

while others have found stock prices in favor on unit root process (see, Lim & Liew, 

2003; Lean & Smyth, 2005; Narayan, 2006; Narayan & Prasad, 2007; Narayan & 

Narayan, 2007; Aga & Kocaman, 2008; Cunado, Alana & Gracia, 2010; Tan, Habibullah 
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& Khong, 2010). One of the reasons behind these mixed results could be linked to the 

fact that stock prices are characterized by nonlinearities.  

 

Apart from the inconsistent findings problem, the dependability of the results that 

provided by using a variety of methodologies also have been questioned greatly by the 

researchers since there are various line of research which simultaneously provide 

dissimilar findings. For instance, there are a lot of previous papers testing on stock 

market using the traditional unit root tests such as Augmented Dickey and Fuller (ADF, 

Dickey and Fuller, 1979, 1981), Phillips and Perron (Phillips & Perron, 1988), 

Kwiatkowski et al.(KPSS,1992). See from (Worthington & Higgs, 2003; Chaudhuri & 

Wu, 2003; Gupta & Basu, 2007). Following with the recent papers, the studies have used 

the new panel test as due to the critism of the lack power for the conventional method 

(See, Lean & Smyth, 2005; Narayan & Prasad, 2006; Narayan & Narayan, 2007; 

Narayan, 2008). 

 

On the further studies, they examined mean reversion in stock prices using new 

unit root tests, which allow for one or more structural breaks (see, Narayan & Smyth, 

2007; Chaudhuri & Wu, 2004). While on the other line, research based on long memory 

techniques or nonlinear also applied in testing the mean reverting process (see, Risager, 

1998; Malliaropulos & Priestley, 1999; Lim & Liew, 2003; Narayan, 2006; Hoque, Kim 

& Pyun, 2007; Smith, 2007; Fifield & Jetty, 2008; McMillan & Thupayagale, 2008; Lim, 

Brooks & Kim, 2008; Lim & Brooks, 2009; Tan, Habibullah & Khong, 2010). 
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With the notable circumstances that every statistical approach provided an 

inconsistent result, thus, it realized that the study should be employed with a more robust 

statistical approaches or methodology to provide a persuasive explanation to both 

practitioners and finance researchers. Hence, this paper intentionally studies on stock 

price indices in the African stock markets (Botswana, Ghana, Kenya, Morocco, South 

Africa, Egypt, Nigeria and Mauritius) by employing the Lee and Strazicich (2003, 2004) 

Lagrange Multiplier (LM) unit root test with two structural breaks covering the daily data 

from the period 1989:M7 until 2011:M3. 

 

 

1.1 Market Efficiency 

 

Although the theory of efficient markets in financial economics has required a 

much narrower meaning for market efficiency which focusing on informational 

efficiency. However, an overall picture should be understood, before comes to a more 

narrow definition. There are various notions towards how the efficiency of capital 

markets can be characterized. The efficiency of the capital markets can be categorized 

into three ways namely Allocation Efficiency, Operational Efficiency and Informational 

Efficiency. 

 

 Allocation Efficiency
5
 market is defined as a market where it effectively disperses 

all of its capital into the market. This implies that if the borrowers who have a good use 

for the borrowed funds, the funds will be used to support the production of goods and 

                                                           
5
 The definition is adopted from Sam Mensah (2003). 
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services in the economy. In other words, if the stock market is found to be high allocation 

efficiency, it will be able to supply the necessary capital to various industries and 

promote an opportunity for the industries with potential for growth. 

 

Operational Efficiency
6
 market is defined as a market where participants can 

execute all their transaction and receive services at the equally fair price with the actual 

transaction costs that provided to them. This implies that an operationally-efficient 

market allows investors to make transaction in line with the overall goal of prudent 

capital allocation with the completion on a timely basis, accuracy and lower cost. Thus, 

without an excessive frictional costs, investors can experience a low cost profile of every 

transaction that they made, as a result of the reduction of the risk in exist in the 

transaction. 

 

Informational efficient market
7

 is defined as a market that is efficient in 

processing information where the prices of securities observed at any time are based on a 

“correct evaluation of all information available at that time. This assertion claims that, in 

an efficient market, the prices of the securities always “fully reflect” all the available 

information. 

 

In informational efficiency context, a powerful idea namely Efficiency Market 

Hypothesis (EMH) contributed by Samuelson (1965) whose concluded that the changes 

of the prices must be unpredictable if they are properly anticipated by all the market 

                                                           
6
 The definition is adopted and modified from Investopedia Website. 

7
The definition is adopted from Fama (1970). 
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participants. This implies that the randomness of price changes is the results of 

instantaneous responses from a large number of investor who are looking for greater 

wealth. Investors incorporated all their available information into the market price and 

caused the prices of the security rapidly adjust. As a result, such rapidly formation of 

prices eliminated all the existence of the profit opportunity that can be found in the 

financial markets. 

 

Fama (1970) presented a review of theory and empirical work for market 

efficiency and subsequently revised its paper based on the basis concept of the market 

efficiency theory (Fama 1991). Fama had summarized this concept into three categories 

according to the level of the information degree namely the weak-form efficiency, 

semistrong-form efficiency and strong-form efficiency.  

 

 

1.2  Weak-Form Efficient Market Hypothesis 

 

The weak-form EMH
8
, which is the main aim of this study, claims that the current 

prices of the financial assets fully reflect all financial market information, including the 

historical data of prices, rates of return, trading volume data, and other market-generated 

information such as odd-lot transactions, block trades, and transactions by exchange 

specialists. Due to the assertion that current market prices already reflect all the past data 

returns and any other financial market information, this hypothesis implies that historical 

return and other historical market data should be independently from future rates of 

                                                           
8
  The definition is adopted from Brown and Reilly (2009). 
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return. Therefore, this weak-form efficiency contends that an investor should gain little 

from applying any trading rule that based on the past rates of return or any other past 

financial market data. 

 

 

1.2.1  Random Walk Model 

 

 Random walk theory states that, there is no tendency for the prices of the financial 

assets to return back to its path in the long run equilibrium over time. Fama (1965) 

pointed out, the changes of the stock price has its own distribution and such changes also 

are independent from others stock price movement. Another assertion by Chaudhuri and 

Wu (2003), the stock prices changes behave like a “random walk” or a process with no 

memory and the volatility in stock markets will increase without bound.  

 

Therefore, if random walk theory holds in the financial market, this would make 

the investors impossible to predict the future price movement based on the past historical 

prices. The determination of stock market, on whether the financial markets exhibit any 

random walk behavior has a several important implications for the investment policy of 

the investors. If the financial market is found to be efficiency, there will be a waste of 

time for investors to researching the miss-priced assets. In an efficient financial market 

(follow random walk), the prices of the assets will reflect markets‟ best estimate for the 

risk and expected return of the assets. Therefore, in the efficient market, there will be no 
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undervalued assets offering higher than expected return or overvalued assets offering 

lower than the expected return. 

 

 

1.3 Semistrong-Form Efficient Market Hypothesis 

 

The semistrong-form EMH
9

postulates that the financial assets prices adjust 

rapidly to the release of all public information. Thus, the financial assets prices fully 

reflect all public information. The semistrong hypothesis encompass the weak-form 

hypothesis, where all the market information that come from weak-form hypothesis such 

as stock prices , rate of return, and trading volume is considered public information. In 

particularly, public information also includes all the nonmarket information such as 

earnings and dividend increase announcements, price-to-earning (P/E) ratios, dividend-

yield (D/P) ratios, price-book value (P/BV) ratios, stock splits, new about company, and 

political news. This hypothesis implies that investors who make their decision on any 

news after it is published cannot earn above-average risk-adjusted profits from their 

transaction, since the financial assets price already reflect all such new public information. 

 

 

 

 

 

 

                                                           
9
 The definition is adopted from Brown and Reilly (2009). 
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1.4 Strong-Form Efficient Market Hypothesis 

 

The strong-form EMH 
10

posits that the prices of the financial assets fully reflect 

all the available information including the information on past prices, publicly available 

information and  information available only to company‟s insiders (Fama, 1970). This 

hypothesis implies that no group of investors has priority to access the relevant 

information that link to formation of prices. Therefore, this assertion states that no group 

of investors would able to consistently earn above-average risk rates of return. The 

strong-form EMH encompasses both the weak-form and the semistrong-form EMH. 

Additional, strong-form EMH expand the assumption of an efficient market, where price 

adjust rapidly to the release of new public information that lead to perfection of the 

market. Thus, under such circumstance, all the information is cost free and available to 

everyone at the same time.  

 

 

1.5 Problem Statement 

 

 Post financial crisis 2008, African nations are vigorously pursuing an integration 

agenda in order to participate successfully in the future globalization process. African 

nations‟ leaders view this regional integration as a channel for achieving sustainable 

economic growth and development, as well as reducing the level of poverty for the 

African countries. Since the classification of the market form reflects the eligibility of 

each African nation to participate successfully in the future globalization process, thus, 

                                                           
10

 The definition is adopted from Brown and Reilly (2009). 
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the determination of the behavior for the African stock market will generate a greater 

contribution as a further pace to pursuing such integration agenda. 

 

In understanding the behavior of the stock market, EMH should act as one of the 

important key role in describing whether the stock market behaved in mean-reverting 

process or random walk hypothesis. This statistical property brings a number of 

implications on several areas in the profession (Finance). First, if the stock prices follows 

a mean-reverting process (trend stationary), then the price level will tend to return to its 

trend path in the long run equilibrium level over time, this is particularly useful for 

investors in predicting the future behavior in stock prices as well as developed a trading 

strategies that can be used to earn higher-than average returns based on the past behavior. 

On the other hand, a random walk process (unit root process) implies that any shock to 

the stock price level will have a permanent effect and there is no tendency for the stock 

price to return to its own path. Hence, historical behavior is useless for investors in 

forecasting the future return of the stock prices. 

 

 
Second, since the properties of EMH determine the efficiency of the African stock 

market; it reflects the ability of each African nation as a further step to enter as an 

assistant in aiding other African nations. If the particular African nation is found to be 

efficiency, then, it would be a great supporter for African efficient group in helping other 

underdeveloped African nation to build up their stock market. Following with the fact 

that, there are still a number of African countries have not opened up their market 

globally. Thus, an indication of “efficiency” in African stock market would be an 

Sawyer
Highlight
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immense benefit for policy makers to come out with an evolution plans that can stimulate 

the impulse of the underdeveloped African stock market. In other words, the 

underdeveloped African stock market with the new evolution plan can experience a new 

market transformation.  

 

Third, more importantly, with a huge numbers of countries had opened up their 

economies globally, the rapid integration within these financial markets have made the 

capital across national easier and faster. The capital flows between African stock markets 

and the developed markets have grown more rapidly. Thus, it would be a very useful 

ingredient for African efficient group to assist other underdeveloped stock markets to 

integrate as a group. As theory suggests, integrated as a huge stock market tend to be 

more efficient than segmented stock market. In other words, if African successfully 

combined as integrated stock market, it would attract the all attention of all fund 

managers from global market, since it provides an opportunity for portfolio 

diversification. Eventually, African market integration would boost up its rank in the 

world economy. 

 

Theoretically, the model states that in an efficient market, no one can earn an 

abnormal profit since the current security price always reflects the new information. 

Under such assertion, financial managers are said to have less predictability towards 

financial securities sales as it implies that during the efficiency period, the new 

information is quickly and correctly reflected in the current securities price. Thus, firm is 

unable to take an advantage in the stock or bond issue during the efficiency time. On the 
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other hand, an exhibition of stationary process in the African stock market will create a 

potential opportunity for financial managers to enter into the market to gain an extra 

profit (choosing a right timing to issue the bond or stock to the public), since the current 

price have not fully reflects all the information. 

 

In the case of investors, all the historical information, public information as well 

as private information cannot used to earn an abnormal profit and this is particularly true 

for those with only one common stock in hand. Under such efficiency market, it is 

suggested that an average investor should select a suitably diversified portfolio as it 

implies that investors are still able to earn a normal profit with good diversified portfolio. 

 

Other than prediction on the stock movement, EMH can adopt as one of the 

normative instruments in gauging the level of the efficiency in the securities markets. 

This assertion suggests that regulators can seek to create an equilibrium condition that 

promotes a free flow for all the available information in the financial securities market. 

The African countries‟ regulators can design the securities regulation based on such 

“efficient” principle to offer a secure protection to either foreign investors or domestic 

investors. Thus, with such ensuring that the African stock markets are fair, efficient and 

transparent, it certainly provides a better conduit for investors to assess the potential risks 

and rewards that exist in their inherent investment. Subsequently, given the low 

uncertainty in African stock market, this will be a great helpful in boosting up the 

African‟s economy since much of the global investor are confidence in participating in 

African stock markets. 
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1.6 Objective of the Study 

 

As studied, it is crucial to determine the level of the efficiency (weak-form 

efficiency) for the African stock markets in order to achieve sustainable economic growth 

in the long run and yet reducing the level of the plaguing in the African countries. Thus, 

it is indispensable to study if the African country is either follow random walks or mean 

reverting. 

 

In this study, we would focus on the Efficient Market Hypothesis (EMH) testing 

on eight (8) African countries namely Botswana, Egypt, Ghana, Kenya, Mauritius, 

Morocco, Nigeria, and South Africa by using daily stock prices data covering from the 

years 1989 to 2011. The rationale behind this is that, if EMH holds among the African 

stock markets, the process of pursuing the financial integration for African countries 

would be easier since the EMH acts as one of the important criterion for the entrance. 

The specific objectives of the study include: 

 

i) To test the weak-form efficiency for 8 African stock markets using two break 

minimum Lagrange Multiplier (LM) unit root test throughout the sample 

period of 1989 to 2011. 

ii) To capture the possible non stationary behavior or the break point in the 

African stock markets. 
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