
 

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

� INTRODUCTION 

Previously, we have studied the Capital Asset Pricing Model (CAPM) in Topic 6. 
From there, we have learnt how the returns of securities are measured against 
market benchmark like Kuala Lumpur Composite Index (KLCI) or EMAS Index. 
Hence, from Topic 6, we know that there are many market participants that 
would like to sell and buy securities or stocks in the financial markets. Will the 
price of stocks be influenced by the number of market participants?  
 
In this topic, we are going to discuss the concept of Efficient Market Hypothesis 
(EMH). This is an important concept on explaining how the flow of information 
will affect the price of stocks with the assumption that there are many market 
participants.  
 
EMH has become one of the cornerstones of modern finance theory ever since it 
was introduced in 1970. It has attracted researchers to conduct empirical works 
on many stock markets. On the practical aspect, it has helped to explain the 
formation of price in stock market. The speed of price formation can also be seen 
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LEARNING OUTCOMES 
By the end of this topic, you should be able to: 

1. Explain the concept of efficient markets; 

2. Describe the three main degrees of efficiency; 

3. Discuss the empirical tests of Efficient Markets Hypothesis (EMH); 

4. Assess the implication of EMH to investment strategies; and 

5. Review market rationality in relation to EMH. 
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as one aspect of stock market development. In well developed stock markets like 
the US and Japanese markets, where the flow of information is faster, the changes 
of stock price is sensitive to any social, political or economic news. For example, 
the moment the news of worse than expected economic data is released to the 
market, we can see that the US dollar will lose its value. We can also observe 
certain stocks which are related to the economic sectors will suffer losses. This 
phenomenon show that EMH works in these advance markets. 
 
Having said the importance of EMH, we will also discuss market rationality in 
the last part of this topic. The recent research on behavioral finance is a new 
phenomenon. The new area attempts to explain what cannot be explained by 
EMH. 
 
In a glance, for this topic, we will firstly look at what is market efficiency. 
Secondly, we will discuss on what are the different degrees of market efficiency. 
Thirdly, we will learn about how we know that the market is efficient. Here we 
will learn some empirical test to confirm or reject the hypothesis. Fourthly, we 
will discuss the implication of EMH on activities of investing in stock market.  
Finally, we will discuss the issue of market rationality. 

 EFFICIENT MARKETS 

Efficient Markets Hypothesis (EMH) is one of the dominant ideas developed in 
1960s by Eugene Fama.  
 

 
 
From investorsÊ point of view, under the assumption EMH, it can also be said 
stocks are always traded at their fair value in stock exchanges, and investors are 
unable to purchase undervalued stocks or sell overvalued stocks.   
 

 
 
Also, under EMH, it is also impossible for investors or fund managers to 
outperform the overall market through stock selection or market timing. The 
implication is that, the only way investors can obtain higher returns is by 

7.1 

In finance, eefficient capital market refers to a stock market where security 
prices fully reflect all available information. In other words, it is difficult for 
investors to beat the market because the prices have reflected all relevant 
information.  

Fair value is the amount at which an asset could be exchanged or a liability 
settled, between knowledgeable, willing parties in armÊs length transaction. 
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purchasing riskier investment.  We have discussed this rrisk-return trade-off in 
Topic 2. 
 
EMH is based on expected return theory. It can be denoted by  
 
 jttitjtitj pREpE )]|(1[)|( ,, ���� ��  (7.1) 
 
Where  

 
 
The conditional expectation notation in equation (6.1) implies that whatever 
expected return model is assumed to apply, the information set in t�  is fully 
utilised in determining equilibrium expected returns. In other words, the 
formation of jtp  i.e. the price of security j at time t is fully reflective of 

information set t� .  
 
How we interpret the above mathematical notation in normal day-to-day trading 
in the stock market? In a hypothetical example, if an oil and gas company 
discovers some new oil fields, the stock price at time t will be fully reflective of 
this new piece of information.  

7.1.1 The Effect of Efficiency 

The nature of information does not have to be limited to financial news and 
research. Any information about political, economic and social events, combined 
with how investors perceive such information, whether they are true or false, will 
be reflected in the stock price. 
 
According to EMH, as prices respond only to the information available in the 
market, and, because all market participants are privy to the same information, 
no one will have the ability to out-profit anyone else in the market.  In other 
words, if the market is truly efficient, no investor will have the ability to out 
perform the market. 
 

E  is the expected value operator; 

jtp   is the price of security j at time t; 

itj �,�   is random variable at time t; 

itjR �,   is the one-period percentage return; 

t�   is a general symbol for information set. 
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The above paragraph is certainly a bad news for investors who want to out-beat 
the market. But in the real world, is our stock market really efficient?  We will 
examine the question whether the market is truly efficient in Sub topic 7.5. Right 
now, let us proceed to subtopic 8.2 to read about the degrees of efficiency. 
 

 

 DEGREES OF EFFICIENCY  

According to Efficient Market Hypothesis (EMH), there are three types of market 
efficiency as reflected by the degree to which it can be applied to as illustrated  
Figure 7.1:  

 
Figure 7.1: Degrees of efficiency 

 
Table 7.1 describes each of the degrees of efficiency. 
 

7.2 

1. Do you think stock market is truly efficient? 

2. What are factors that will contribute to the efficiency of stock 
market? 

ACTIVITY 7.1 
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Table 7.1: Degrees of Efficiency and Descriptions 

No Degrees of Efficiency Descriptions 

i WWeak Efficiency This type of EMH claims that all past prices are 
reflected in todayÊs stock price. Therefore no excess 
returns can be earned by using investment strategies 
based on historical share prices or other financial 
data.   

ii SSemi-strong Efficiency This form of EMH implies that all public 
information is calculated into a stockÊs current share 
price. Share prices adjust instantaneously to all 
public information, so that no excess returns can be 
earned by trading on that information.   

iii SStrong Efficiency This is the strongest form which states that all 
information in a market, whether they are private or 
public information, will be reflected in the stock 
price. No one can have excess returns in such 
markets, even insiderÊs information cannot give 
investors any advantage. 

 

 

1. As a developing country, Malaysian stock market is at what
degree of efficiency? 

2. Do you think EMH is realistic?   
(Hint: Think of this question before you read sutopic 7.4) 

SELF CHECK 7.1 
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 EMPIRICAL TESTS OF EMH 

7.3.1 The Test for Weak Efficiency 

There are different empirical test for EMH for different degrees of efficiency. To 
test for weak form efficiency, it is sufficient to use statistical investigation on time 
series data of prices. News is generally assumed to occur randomly, so share 
prices changes must also be random.  To test for wweak form efficiency, we can 
use rruns test, VVon NeumannÂs ratio test and LLjung-Box Q Test. 
 
Let us now elaborate runs test. Based on Table 7.2, we have 31 daily stock prices 
of stock XYZ. 
 
Consider a price series .21 ,....,, nppp  in column two. The first step is to define the 
natural log price changes as vt in column three: 
 

 
 
In Microsoft Excel, we can use ln(Pt/Pt-1) since log A � log B is equivalent to log 
(A/B). 
 
In column four, we will state a positive sign for positive value of Vt, and a 
negative sign for negative value of Vt.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

7.3 

1lnln ��� ttt ppv  



 � TOPIC 7  EFFICIENT MARKETS HYPOTHESIS  
 

118 

Table 7.2: Runs Test 
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In column five, we can count the blocks of positive change, negative change and 
no change. In our example, number of blocks for positive change or mm1 is 17, 
number of blocks for negative change or mm2 is 11. The number of blocks for no 
change is 2. The total number of blocks for all the three groups or RR is 15. 
 
We sum up the total of mm2, mm3 as 414 and 6252 respectively. Since we lose one 
data point when we calculate the return of this stock price, the number of 
observations, n is only 30. 
 
And we can calculate the Expected value of RR and VVariance of R with the 
following formula: 
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Using the below hypothesis,  

H0: The stock returns are independent. 

H1: The stock returns are not independent. 
 
Then, we calculate the test statistics, 

� �
� �

� �

� � � �1/2

0.5
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15 0.5 17.2 / 5.91172
0.69918

R E R
Z N

Var R
� �

�

� � �

� �

�

 

 
If the R <= E(R), we add 0.5.  If R>= E(R), we minus 0.5 
 
Rejection region is   Reject H0 if  Z< - Z0.05 @ Z < -1.645 
 
Decision : Do not reject H0  at �=0.05 because -0.69918 > -1.645.  
 
Conclusion: The stock returns are random (independent) 
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7.3.2 The Test for Semi-Strong and Strong Efficiency 

To test for semi-strong form of efficiency, the adjustments to previously 
unknown news must be reasonably size and must be instantaneous. To test for 
this, consistent upward or downward adjustments after the initial change must 
be looked for. We can use event studies, determination of event date and 
calculation of abnormal returns (AR) and cumulative abnormal returns (CAR). 
 
To test strong form, there are tests which attempt to find out whether those who 
have access to insider information have managed to earn excess returns. Event 
studies can be used to study strong form degree of efficiency. However, the 
ability to prove that those economic agents have access to insider information is 
an important factor before empirical work can be carried out.  
 
Based on some studies on unit trust funds in the United Kingdom, it were 
concluded investment analysts are not able to have superior returns based on 
their private information. Hence, we can say that strong form hypothesis is valid 
with regards to private information. 

 IMPLICATION OF EMH TO INVESTMENT 
STRATEGIES 

In order for a market to become efficient, investors must perceive that a market is 
inefficient and possible to beat. Ironically, investment strategies intended to take 
advantage of inefficiencies are actually the fuel that keeps the market efficient. 
 
A market has to be large and liquid. Information has to be widely available in 
terms of accessibility and cost, and released to investors at more or less he same 
time. Transaction costs have to be cheaper than the expected profits of an 
investment strategy. 
 
Investors must also have enough funds to take advantage of inefficiency until, 
according to the EMH, it disappears again. It is important for the investors to 
believe that there are always positive possibilities to outperform market.  
 
Sufficient conditions for capital market efficiency are: 

(a) There are nno transaction costs in trading securities; 

(b) All available information is ccostless to all market participants; and 

(c) All participants agree oon the implications of current information for the 
stock price. 

 

7.4 
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If these conditions are met, in such market, the current price of a security 
obviously fully reflects all available information. 
 
In reality, are these conditions really met in the stock market?  In real practice to 
have costless information available to all participants is not what something we 
can observe. In addition, the not all participants may agree on the implications of 
current information for the stock price.  
 
Recall the example of oil and gas company previously in subtopic 7.1, not all 
participants in the stock market would agree that the stock price of this company 
must go up. Some participants may think the discovery of new oil fields may 
yield better gain to the company in the immediate future, but not instanteneous. 
Hence, not all investors may immediately invest in this stock upon knowing the 
news. 

 MARKET RATIONALITY 

In the real world, the market cannot be absolutely efficient and totally inefficient. 
It is more likely to see that the markets are a mixture of both. Some of 
information is not able to be reflected immediately into the market. However, in 
the age of information technology (IT), more and more people have greater 
access to information via cable tv and internet, hence greater efficiency in terms 
of speed.  However, there is a downside of this excess information. Some times, 
this information or news may not be true.  Hence, IT can be said to cause less 
efficiency if the quality of the information is questionable, investors are hesitate 
to buy and sell stocks based on suspicious information. 

7.5.1 Behavioural Finance and Market Anomalies 

The first argument against EMH is behavioural finance. This field of study 
argues that people are not nearly as rational as stated by traditional finance 
theory.  The idea of psychology drives stock market movement as evidenced by 
internet bubble and that subsequent dot come crash in the US. 
 
The second argument against the EMH is market anomalies. Figure 7.2 illustrates 
various market anomalies.  

7.5 
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Market Anomalies 

January effect 

Turn of the month effect 

Monday effect 
 

Figure 7.2: Market anomalies 
 
January effect states that stocks in general have high historically generated 
abnormally high returns during the month of January.  
 
Turn of the month effect states that stocks consistently show higher returns on 
the last day and first four days of the months. 
 
Monday effect shows that Monday tends to be the worst day to invest in the 
stock market.  
 
Both of these phenomenon (behavioural finance and market anomalies) pose a 
challenge to EMH. 
 

 

 
� There are three degrees of efficiencies:  

(a) Strong form; 

(b) Semi-strong; and  

(c) Weak form. 

1. Why there is Monday effect?  

2. In Malaysia, we tend to have Chinese New Year effect? Search 
from the internet. 

3. Do you think behavioural finance works against EMH? 

SELF CHECK 7.2 
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� There are various empirical tests for different degrees of market efficiency.  
One of the empirical test is known as rruns test of which is used to test weak 
form efficiency. 

� The impact of EMH to investment strategies and the need to have sufficient 
condition where EMH can operate; 

� In the real world scenario EMH may not operate smoothly if there is an 
absence of the sufficient conditions. 

� The challenges to EMH are :  

� behavioral finance - attempts to explain market irrationality as evidenced 
during the dot com bubble. 

� market anomalies such as Monday effect, January effect, etc. 

� Overall EMH explains the flow of information with respect to stock market 
investments. 

 

 
Abnormal Returns (AR)  
Behavioral finance 
Cumulative Abnormal Returns (CAR) 
Degrees of efficiency 
Effficient Market Hypothesis (EMH) 
Event studies 
Fair value 
Information set 
January effect  
Ljung-box Q Test 

Market anomalies 

Market efficiency 
Monday effect 

Runs test 

Semi-strong form efficiency 
Strong form effficiency 
Turn of the month effect  
Von NeumannÊs ratio test 
Weak form efficiency  

 
1. Why do think advanced financial markets like the US and Japan have 

greater market efficiency? 
 
2. Explain the expected return theory used in equation (6.1). 
       
3. Explain what is strong efficiency from the perspective of EMH? 
 
4. What is fair value? 
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5. What is ironical aspect of thinking that the market is inefficient in the first 
place? 

 
6. Explain the differences between weak form and semi-strong form of 

efficiency?  
 
7. What are the sufficient conditions for capital market efficiency? 
 
8. Discuss the existence of sufficient conditions in stock market? 

 
1. What are the empirical tests for weak form of efficiency?  
 
2.  What are the empirical tests for semi-strong efficiency? 
 
3. State the null and alternative hypothesis for testing weak form of efficiency. 
 
4. What does behavioral finance argue? 
 
5. What are sufficient conditions for capital market efficiency? 
 
6. In reality, are sufficient conditions really met in the stock market?   
 
7.     „�.Hence, we can say that strong form hypothesis is valid with regards to 

private information�.‰  Explain. 
 
8.       Name the various types of market anomalies. Explain each of them. 
 


