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Abstract 

A survey is conducted through an event study on the Stockholm Stock Exchange based on 
119 historical stocks splits with a split factor of at least two, for the years between 1997 and 
2012. This study has tested if there is an increase in return variance and systematic risk 
followed by a stock split. This is a quantitative study with the deductive approach and the 
positivistic epistemological standpoint.  

By matching 8925 squared daily returns for 75 days of pre- and post- split data, the sample of 
stock splits showed an increased return variance 0.515 of the matched squared daily returns, 
this number is significant at the 1% level in our binomial z-statistics. If the returns are 
compared on a 15 week interval instead of 75 days, the change in variance disappears; this 
confirms Dubofsky (1991) findings. When 52 weeks of pre- and post- split data is used, there 
is an increased variance in a proportion if 0.55 of the 6186 matched observations, this 
proportion is far greater than our daily sample and tells us that there is a long term effect on 
the return variance.  

The systematic risk measured as beta derived from the CAPM, did not show any increase in 
any of the three different time periods (75days, 16weeks and 52 weeks); the results confirms 
Wiggins (1992) findings; beta changes are just illusory.  

The results suggest that there is an average increase in returns variance in the short and long 
term after a stock split, that confirms some existing studies by Ohlson and Penman (1985) and 
Dubofsky (1991). The increase in returns variance can be viewed as the management’s 
success of signaling the market, enhancing liquidity and reducing information asymmetry 
without any additional cost of capital. Our findings also contradict the theory of economic 
irrelevance of shares outstanding. This study is expanding Ohlson and Penman (1985) and 
Dubofsky (1991) studies, on a European stock market. 

Keywords: Stock splits, Stockholm Stock Exchange, return variance, systematic risk, beta, 
CAPM, theory of economic irrelevance, cost of capital.  
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1. Introduction 
In this chapter, we present the reasons why we are interested in studying this topic. First, we 
introduce the background of the problem that will lead us to the research problem. Secondly, 
we present the purpose of our study. Finally, we close this chapter by defining the limitations 
for our research. 

1.1 Problem background 
Stock split is a well-known occurrence in the stock or equity market which is so far the least 
understood corporate event. Stock split can be defined as changes in the financial decision 
that do not have a direct effect but a cosmetic effect through simple accounting procedure on 
the value of the firm. Companies use stock splits to positively signal the market but the 
holding of the firm remains unchanged. That refers that the shareholders are unaffected due to 
the splits. Even though there are some administrative costs relative to the splits, company’s 
cash flow is also remaining unchanged.  Han and Suk (1998, p. 1-24), mentioned that the 
stock splits is an accounting cosmetics and Lamoureux and Poon (1987, p. 1368), interpreted 
as a governance tool which intended to optimize the stock price into a level which widens the 
owner base as a lower price is expected to attract more individual investors, which increases 
the number of outstanding share holders. According to Brennan and Copeland (1988, p. 83–
102) cited by Gorkittisunthorn, Jumreornvong and Limphapayom (2006, p. 450-461), the 
stock splits cause price discreteness which  increases the demand for a stock among small 
investors that in turn  improves the stock liquidity and hence apparently raises the price. The 
price discreteness and the bid-ask spread, due to the stock splits, increase the return variances. 
Many studies examined that volatility in return is increased due to the splits of stock. As 
mentioned before, stock splits are purely accounting cosmetic there are hence no intrinsic 
value behind the transactions. The fundamentals of a publicly traded firm do not change due 
to stock splits that support the theory of economic irrelevance of shares outstanding; that the 
value of the firm should remain the same as before the split. However, according to Dravid 
(1987, p.163-168), and Lim and Vijb (1986) the post-split return variances increase because 
of the effect of stock price discreteness and the bid ask spread. Dubofsky and French (1985), 
Dravid (1987, p. 163-168), Ohlson and Penman (1985, p. 257-258), proved a significant 
increase in the variances of the stock returns due to the splits.  These studies suggest that there 
is a change in the characteristics of the stock returns, thus the distribution of the returns are 
changing.   The changes in the distribution can have other consequences as well.   Brennan 
and Copeland (1988 b, p. 1011) brought evidence for an increased average beta after a stock 
split, Lamoureux and Poon (1987) made the same conclusion the year before. Wiggins (1992, 
p. 632), on the other hand, did not find that the beta increased after a stock split. Wiggins 
meant that previous researchers used a to short time period to estimate the beta coefficient and 
this created biased results. However, the implication of an increased beta means that the 
systematic risk of a firm has increased, which can affect investors decisions.   

The theory of economic irrelevance in finance refers that the firm’s financial decision does 
not affect the firm’s total value of shares outstanding. In other words, total market value of the 
firm’s equity is independent in relation to the number of shares outstanding of the firm.  If the 
value of the firm’s equity is independent from the number of shares then the return on that 
equity should be independent. Hence, the variances of the return should be same after the 
splits as it was before. The variance is an important factor to study because it is seen as 
measurement of risk by investors, or the probability of not getting the mean return. The best 
theoretical situation from an investor’s point of view is of course to invest in assets with a 
high mean return and a low variance, this implies that the returns are easier to predict since 
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the variability around the mean is low. However, many studies presented that the volatility is 
significantly affected by the stock splits. Kamara and Koski (2001, p. 163–184) found that the 
increase in volatility is significantly associated with the increase in the number of small trades 
of the stocks following splits. In one extensive research, Ohlson and Penman (1984, p. 255) 
proved that the standard deviation of the daily based return increases more than 25% 
following the splits. Muscarella and Vetsuypens (1996, p. 3-26) cited by Krzaowski and 
Zhang, (1996, p. 75-90) and Schultz (1998, p. 429-450) presented that stock splits cause the 
increase of the number of small trades of the firm. This increase in small trades affects the 
variances of the returns, but the stock splits are not significantly associated with the large 
trades. Lamoureux and Poon (1987, p. 1347– 1370) found substantial increase in the standard  
deviation of the firms returns after a stock split is positively  related to the increase in the 
number of small trades. Black (1986, p. 529–543)  argued that the small trading increases 
after the stock splits because the stock  price becomes lower and small traders, specially noise 
traders prefer to  buy low priced stock rather than high priced stock.    

However, the increase in the number in shareholders after the splits does not explain the 
reason for the changes in the characteristics of the stock rather they are likely a result of 
changes in the incentives for the trading incentives that increase after the splits of the stock.  
Brennan and Hughes (1991, p. 1665–1691) argue that the low share price following the splits 
can give analysts an incentive to collect information that also enhances a large number of 
informed traders in the security after the stock splits. Rubin and Smith (2009, p. 627–639),  
presented that the volatility of the stock increases with the decreases  of the institutional 
ownership that leads to a reduction of the price of  the stock even though probable future 
return increases as volatility  increases. In another study, Gorkittisunthorn et al. (2006, p. 450-
461), argued that there is a reduction in bid ask spread associated with the proportion of the 
price after a stock split that contradicts the investors indifferent theory (as the total value of 
the firm should be same after the split) because of its effects on the variables that have a 
consequence on the stock price.     

1.2 Research problem 
A lot of significant evidence is brought for that a return variance is increasing after a stock 
split, whereas the theory refers that there should not be any difference in return variances 
preceding and following the splits. We will be able to make an opinion on this contradictory 
concept through our study at the end. However, the majority of the previous studies are made 
on the on the U.S stock market. Dubofsky (1991, p. 430) made an explanation for the 
increased returns variances; different stock markets have different types of shareholders and 
different order systems, it is the microstructure on the different markets that is the explaining 
factor the changes in return variance. This conclusion was made when Dubofsky compared 
the NYSE and AMEX, NYSE showed a larger increase in return variance then the AMEX. 
Our point of view is that there is a gap of knowledge regarding smaller stock markets. The 
market of interest for us is the Swedish stock market. There are however differences in the 
market environment between the US and Sweden. The environment in the U.S is more 
shareholders oriented, and the Swedish market environment is more stakeholders oriented. 
We therefore intend to compare the pre- and post-split variance on the Swedish stock market, 
in order to test the theory of economic irrelevance of shares outstanding. The measurement of 
a security systematic risk is done through its beta value, even though there are only 
administrative costs connected to a management decision to conduct a stock split, an 
increased beta-value will also lead to an increased cost of equity. We will study the behaviour 
of the beta-factor in the capital asset pricing model and investigate if the systematic risk is 
changing and thus the expected return. Volatility measured as variance is indirectly or directly 



 

 
9 

 

affected by the beta, in theory the behaviour of a stock after a split should not change but 
previous studies have proven otherwise.   

1.3 Research Question 
This ambiguous relationship between theory and empirical findings about the effect of stock 
splits on variances brings us to do this study. According to the theory of economic irrelevance 
of shares outstanding in finance literature stock splits should not have any impact on the 
behaviour of the stock return. As many empirical studies have proven otherwise, we have our 
research question stated as:  

- Is there an increase in volatility measured as return variances and an increase in systematic 
risk measured as beta due to a stock split on the Stockholm Stock Exchange? 

1.4 Purpose 
The purpose of this study is to examine how the risk factors associated with investing in 
stocks are affected by a stock split. Is there an increase in volatility due to a stock split on 
stocks listed on the Stockholm Stock Exchange? We also intend to investigate if there is 
average increase in systematic risk measured as beta after the stock splits. After investigation, 
we will probably have a clear knowledge regarding stock splits and their effect on the return 
variances, if any. We will try to know why the ambiguous relationship between the theory of 
economic irrelevance of shares outstanding and empirical studies exist. This knowledge will 
finally help us to make an opinion on the contradictory concept between theory and the 
empirical studies.  

1.5 Contribution 
Our study is based on the Stockholm Stock Exchange; therefore this study will contribute a 
great deal of knowledge about stock splits on the Swedish stock market. As most of the 
previous empirical studies are based on the US stock market, and the US stock markets are 
known as being shareholder oriented, our research on Stockholm Stock Exchange will bring 
some differences because of the stakeholder oriented system.  The investors can understand 
the tendency of stock splits in the Swedish Stock Exchange through this study. If there is an 
increased systematic risk, the firm’s management might think twice before conducting a split 
on the Stockholm Stock Exchange because of the increased cost of capital. The concluding 
opinion on the economic irrelevance of shares outstanding in our study will be a theoretical 
contribution to the finance literature. 

1.6 Limitations 
Our study will be imitated to the following extent: 

• The observed time period is set between 1997-01-01 and 2012-02-01. The data 
provided by DataStream Advance before 1997 incomplete and may contain errors.   

• Only larger splits are investigated, stock splits with a split factor of at least 2. More 
commonly known as 2-for-1, two new stocks for one old.  This in order to be able to 
easily compare the results with previous studies. 

• The study is limited to the Stockholm Stock Exchange. The majority of the previous 
research is made on larger stock exchanges; a smaller stock exchange will hopefully 
bring new knowledge. Dubofsky (1991) argued that the increased return variance is 
depending on the microstructure of the stock market itself.  
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1.7 Disposition 
To give the reader a quick overview of the thesis, this disposition part will shortly describe 
how the thesis is organized.  

Chapter 1: In the first chapter we present the introduction and background of the research 
problem. We also discuss the research problem, research purpose and contribution of our 
research along with the limitations related to our research.  

Chapter 2: This chapter includes the methodological assumptions and study design. 
Moreover, it explains the research strategy for empirical observation and data collection 
methods. We explained our physiological view on our study in this chapter.   

Chapter 3: This chapter contents the theoretical framework for our study. We discuss about 
split and the motivation for the split for the firm in this chapter. We also define all the terms 
related to our study according to the finance literature and existing theory.  

Chapter 4: This chapter includes the literature review on the research problem. We discuss 
some of the important studies done from 1985 up to now. We summarize all the previous 
studies, declare our research model and announce our hypothesis in this chapter.  

Chapter 5: This chapter consists of the practical methods we used to gather and analyze the 
data. We present all of our mathematical equations and explain the entire theoretical model 
related to our study. 

Chapter 6: This chapter contains the empirical observations of the variables we collected 
from the historical data of 119 stock splits. We include descriptive statistics and other test in 
this chapter to observe the behavior of the return variance. This chapter also consists of the 
analysis of the behavior of the pre-split and post-split variances of the splitting firms. We 
analyze these variables of the 119 stock splits to draw our conclusions.  

Chapter 7: This chapter includes the conclusion and discussion of our findings of the study. 
It also includes the suggestion for further study and credibility criteria for the study.  
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2. Research methodology 
This section is based on the methodology used for the research. The main topics of this 
section are previous knowledge, preconceptions, choice of topic, literature search, scientific 
approach, ontology, epistemology and theoretical research method for our research.  

2.1 Previous knowledge 
Both authors have studied accounting and finance as major and minor at Umeå School of 
Business under two years master’s program. Hence, most of the pre understanding regarding 
of academic theories connected to the subject have been digested during their study in Umeå. 
The author K.M. Abdur Rahaman  have also studied bachelor in business studies (Major in 
accounting) at “Dhaka university” in Bangladesh and the author Lasse Lipponen have studied 
business and economics at “Luleå Tekniska Universitet” in Sweden, which entitle a broader 
base of knowledge for them. During the university studies both the authors have studied major 
financial and accounting courses like Corporate Finance, Investments, Advanced Financial 
Statement Analysis and Security Valuation, Value Based Accounting, Advanced Auditing, 
Cash and Risk management. All the above mentioned courses gave them knowledge about 
most of the financial and accounting literature and implication of the theories.   

2.2 Preconceptions 
While writing a thesis, it is important to have a comprehensive point of view about the topic 
of the research. Our preconception about our topic is that the stock split does not have any 
effect on the volatility of the stock returns. This preconception came from the theory of 
economic irrelevance of shares outstanding in the finance literature that says that the firm’s 
financial policy does not have any effect on its market value. One of the ultimate 
implementation of the theory is that the return volatility of the stock of a splitting firm should 
be same both before and after the stock splits. However, starting with Ohlson and Penman 
(1985), many studies have found that the volatility in return of the splitting firm is not same 
both before and after the stock splits. There is no clear explanation why the return volatility is 
changing after the splits.    

However, both the authors did their first year master’s thesis in the field of finance and 
accounting. One tested a well-known investment strategy which was a purely quantitative 
study and the other author has studied the loan application process in Pakistan for medium 
sized firms; which was also a quantitative case study. Previous experience have given the 
authors a good picture of what can be done in the field of quantitative analyses, another 
important knowledge is how the quantitative analyses can be done.     

2.3 Choice of topic 
During the past financial years, the Volatility Index (VIX) has got a lot of attention in the 
media due to the turbulences on the financial markets. It was rather clear from the beginning 
that this thesis will treat the subject of volatility. However, when the authors started to read 
about different studies about volatility, the subject stock splits and volatility appeared. The 
option writers are a part of the investing society who is dedicating a big time of their day to 
day work in predicting the volatility, in other words the implied standard deviation.  Klein and 
Peterson (1988, p. 79) observed that the implied standard deviation did not account for an 
increase in variance after a stock split, even thought this was known phenomena. This proves 
that there is some sort of inefficiency in the stock market when these types of events occur. 
One could ask if this phenomena is limited to some stocks or stock markets, with very specific 
reasons, or if it is a widely spread phenomenon around stock markets and has become a 
popular tool for listed stocks. This topic was interesting since the possible financial 
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consequences of a management decision with accounting transactions were highlighted, and 
well known economic theory was possibly violated. Testing this phenomenon again on a 
different stock market seemed interesting.     

2.4 Literature search 
The search for literature has been concentrated to the databases provided by the library of 
Umeå University.  Business Source Premier (EBSCO), EconLit (EBSCO) and Emerald 
Journals (Emerald) are the databases that mainly have been used. These databases cover most 
of the business administration research and most important, they provide peer reviewed 
articles. This means that academics are reviewing everything that is published in to these 
journals; this gives a high level of reliability. We have also been privileged with three 
languages; English, Swedish and Bangla. This made it possible for us to study publications 
and theses in three different languages, old student theses have mostly been subject for other 
language then English and they have served as a source of inspiration and not empirical 
material. DiVA portal is a search engine for research publications and student theses for 
several Universities around Sweden.      

Another search engine that has been used is Google scholar. Google scholar ranks the search 
hits depending on how many citations the article has, and then gives the link to the original 
source. Google scholar is not a specialized database like the previously mentioned databases 
but it gives us the proper link to the most important literature and the correct database.    

Another way of finding related literature is to use reference list published at the end of every 
article, this is a good way of getting an overview of how much and when something is 
published in the field.   

The Key words that have been used in different combinations during the search process:   

Stock splits, Variance, Volatility, Beta changes, Beta, Stock split, Fowler-Rorke estimator, 
Scholes-William estimator , 3-day beta, 5-day beta, CAPM, Systematic risk, Squared returns, 
liquidity, signalling hypothesis, economic irrelevance.  

2.5 Scientific approach 
How this study is organized is highly dependent on how we as authors perceive knowledge 
and what can we know. The purpose of this study is to bring knowledge of if there is a change 
in volatility and systematic risk after a stock split. Our ultimate goal is to be as objective as 
possible, and we as researchers believe that that this is possible to take a passive role on the 
side-line when doing research. (However, even though our goal is to stay as objective as 
possible, science will have an impact on the intellectual environment). This will place us the 
category of functionalistic researchers, but everything is not black and white. In the 
functionalistic paradigm the scientist only takes a passive role in the research, there are no 
intentions for interaction with the research subject (Ardalan, 2003, p. 201-202). Another 
important aspect is how we believe that the human being is making her decision, we believe 
that there is some kind of rationality behind every decision; we emphasize “some kind”. 
According to Ardalan (2003, p. 202) the functionalistic paradigm is also the paradigm that has 
given birth to a number of major financial theories: the efficient market theory, modern 
portfolio theory, capital asset pricing theory and option pricing theory. All these theories are 
relatively old, and as we all know, technological improvement have made the stock market in 
to a high-tech playground for computer programmers, high frequency trading programs ruled 
by advanced algorithms is nowadays a vast majority of the trading volume on the stock 
markets around the world. To say that the human being is in some sense making rational 
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decisions: Yes. To say that the stock market as whole makes rational decisions based on the 
same premise as the human being: No. Many of the accepted theories in finance, even those 
who became paradigms, were born in a time when no computers existed and the human 
beings were the only actors on the markets; those theories were based on premises that existed 
during that time. This leaves room for interpretation and there is always room for subjectivity 
in the interpretations; this is the reason why everything is not black and white. A social 
science researcher can be placed anywhere in the box below, depending on their view of 
subjectivity and objectivity.  

    

 

Figure 1: Paradigms of social science research. 

Source: Ardalan (2003, p. 201) 

There are four factors according to Burrell and Morgan (1979), quoted by Bettner, Robinson 
& McGoun, (1994 p. 3) that makes social science research either subjective or objective and 
in the end what we see as knowledge:   

• What is knowable? (Ontology)   
• What is knowledge? Or, how do we define what we know? (Epistemology)   
• How do human beings interact? (Human Nature)   
• How do we acquire knowledge? (Theoretical Methodology)   

 
These four questions are discussed in the following sections, where we are clarifying our 
research methodology. 

2.5.1 Ontology 
What is knowable, or what can we know? That is the question that we try to answer, how we 
interpret our reality and how we see the world. There are two main viewpoints within the 
ontology, objectivism and constructionism. Objectivism means that the social phenomenon is 
treated as an object, which is independent from the social actors; there is no way to influence 
a social phenomenon. The invisible force of the social rules and the social values sets the 
frame for how people behave in a specific context. Constructionism sees the social 
phenomena and its meanings as something that is constantly changing through the social 
actors (Bryman & Bell, 2005, p. 33).    

This study is considered having an objectivistic standpoint. Our point of view is that there is 
one way to study the pre- and post- variance after a stock split on the Stockholm Stock 
Exchange. Through extensive collection of data and statistical tests we will bring evidence to 
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the research question and add one piece in the empirical puzzle. We will do this through 
empirical models and statistical test and this will bring us to our conclusion.    

2.5.2 Epistemology 
Historically, the functionalistic research of social science is a positivist (Ardalan, 2003, p. 
202). This means that that the senses of   the human body are the only truth way to assimilate 
knowledge. What is knowledge? The knowledge can be the theoretical or practical deep 
perception about a particular subject or fact. The purpose of the theory is therefore to test 
hypothesis through collection of data and this is the way to achieve knowledge (Bryman & 
Bell, 2005, p. 26). The positivist hence use approaches from natural science but applies them 
on social science. This because the financial markets are explained by causes and effects, 
obeyed by rules and regulations from the external world (Ardalan, 2003, p. 201-202). This 
means that the market is predictable to some extent; therefore it is possible to create models 
that can explain the behaviour of the market, security or a financial instrument for instance. 
Objectivity plays an important role in positivistic philosophy; all science should be free from 
values (Bryman & Bell, 2005, p. 26).   

Interpretivism is another epistemological direction. Interpretivism is what it appears to be, the 
interpretive way of defining knowledge. In this direction the researcher wants to capture the 
subjective meaning of a social action, this leaves room for interpretation (Bryman & Bell, 
2005, p. 29). Every set of social action is unique, and equally important, if we would design 
our study in a interpretivistic way, we would probably had interviewed pre- and post-split 
traders and asked them why they behaved in the way they did, this would lead to a conclusion 
about their subjective reality.     

Our epistemological standpoint will be positivistic. We will observe stock returns from the 
Stockholm Stock Exchange, and objectively analyze them and if other researchers would do 
the same, they would probably get the same results. Our research is based on testing existing 
theory; the theory of economic irrelevance of shares outstanding, to see if the return variance 
and systematic risk are increasing due to a stock split on the Stockholm Stock Exchange.  

2.5.3 The human nature 
How do human beings interact in different situations and why they act in that certain way can 
be described and interpreted but not certainly be predicted. However, humans are aware of 
their own actions along with others’ actions; humans have their own way of analyzing the 
facts. In the finance context, the facts can be the annual reports or the financial statements of 
firms that humans use in their own way to make their financial decisions (Bettner et al. 1994, 
p. 4). 

 
In the CAPM (the CAPM will be described in chapter 3) the human nature has been reflected 
as followed: 
 
• All the investors are risk averse and rational. 
• All the investors have homogeneous expectations which mean that they share the same 

information which is costless and simultaneous to them to assess the security and they 
have same opportunity. 

 
Even though all the investors are risk averse their rational financial decisions always include 
some risk. To asses and reduce the risk, humans will use their own knowledge and judgment. 
Different people have different knowledge and different ways of assessing risk that is why 
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their behavior not always can be predicted. The most fundamental reason why humans are 
investing in the stock market in the first place is because an expectation of higher returns; and 
the backside of better returns is the risk of losing the initial investment. We believe that the 
market reflects the average outcome of the human behavior and that is why we believe that 
models based on certain conditions on average will reflect the true nature of humans.   

2.5.4 Theoretical methodology 
How does the researcher acquire knowledge and approach the relationship between theory 
and observations is another question the researcher has to answer. In social science there are 
mainly two research types to acquire knowledge: the inductive and deductive research 
approach. The inductive process moves from observation to theory, this means that theory 
will arise from empirical observations and end with generalizable results; hence the theory is 
the final product of the process (Bryman & Bell 2005, p. 25).    

The deductive approach is the opposite way around. The deductive process moves from 
theory to observation, the researcher uses his or her knowledge about a subject to produce 
relevant theories and deduce relevant hypotheses and empirically test these. Our starting point 
is the theory of economic irrelevance, if we translate the theory in to our context; it means that 
there should be no excess cost for a firm (except administrative costs) to perform a stock split, 
the investor should neither be burdened with higher “cost” in form of increased risk. The 
firms total value should be unaffected by a stock split. The volatility measured as return 
variance is the risk of the firm, the correlation between the firm and the market is the 
systematic risk, and this is measured as the beta coefficient in the CAPM, this component is 
often used to measure the cost of capital for a firm. Both these variables can be observed 
before and after a stock split and the search for differences between the observed periods is 
our way of perceiving knowledge. This is a crucial concept in the deductive approach, we are 
translating the theory in to events that can be observed and measured. Therefore the theory 
and hypotheses are ruling our data collection (Bryman & Bell 2005, p. 23). From our data we 
either reject or accept the stated hypotheses. This is the most common way to conduct a study 
in the field of finance, and this will lead to some average outcome of all the social actors.  

2.6 Assessment of literature found 
This study is basically based on the theories and previous studies related to the stock splits. 
One of the most important previous study in this field has been done by Ohlson and Penman 
(1985, p. 251-266). Our study is encouraged by Ohlson and Penman study in US and focuses 
on the Stockholm Stock Exchange which is far apart in the geographical point of view. 
Therefore, we are very careful to choose the best fitted practical methodology to avoid any 
error or mixing the research with other researches. As we have stated earlier that the 
foundation of this study is based on theories and previous studies, all the previous studies and 
theories has been critically evaluated to ensure the quality of the findings of our study. We 
used only reliable scientific databases provided by the Umeå University library and 
recommended in the student thesis manual. Moreover, all articles and theories have been 
taken from the finance course books and renowned published literature. In addition, all 
theories and previous studies are well known in finance context. Therefore, we can say that 
the literature is not manipulated or biased in this study.  

2.7 Research design and time horizon 
There are two well-known research designs (quantitative and qualitative research design) for 
all kind of research or study. The qualitative research design is good for a research that aims 
at an extensive subjective description by using non numerical data. In the qualitative research, 
researcher may have a general idea about the subject and cannot collect the data objectively. 
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The research design is developed during the research process in qualitative research. Thus, the 
conclusion is more subjective in the qualitative research. On the other hand, quantitative 
research aims to explain the fact objectively by analyzing numerical data using different 
statistical tools. In quantitative research design, researcher has a strong preconception about 
the research topic and therefore, researcher can collect the data objectively. Thus, the 
researcher concludes the research or study objectively in quantitative research (Saunders, 
2009, p. 137-159). This general concept is also illustrated in figure 1, where the different 
research paradigms are placed in the box dependent on how objective or subjective the 
paradigm is.  

We used the quantitative research design in our research because we have collected 
quantitative historical data of 119 stock splits from the Stockholm Stock Exchange. Later, we 
analyzed those historical data to observe if the return variance had been changed after the 
stock splits. Moreover, quantitative research strategy is suitable for this study because it can 
be helpful to collect the relevant data objectively. As we are positivist in our study, 
quantitative research design will also help us to study the reality as a positivist. Finally, we 
can conclude that we chose to use quantitative research design because we had have proper 
concept of the research question; we could be objective in collecting the data; our data is the 
numerical data; we would use descriptive statistic and other statistical measurement to 
analyze the data and moreover, our research question is quite specific to have an objective 
conclusion (Saunders, 2009, p. 137-159).  

This research is considered to be an event study. The event study can be used to investigate 
how the stock market reacts to the corporate event, like stock splits in our case (MacKinlay, 
1997, p. 13). As we mentioned before, stock splits are corporate events, we intend to compare 
the variance and systematic risk before and after the stock splits .We will collect the data from 
the Stockholm stock exchange of specific period of time on stock splits for our analyzing 
purpose. 

Finally, we can summarize that our philosophical stand point is positivism and we use 
deductive research approach in this study. This study is an event study that use secondary data 
collected through a survey on Stockholm Stock Exchange. The following figure shows a clear 
picture of our research model.   

  

Figure 2: Summary of the research process. 

Source: Saunders, Lewis & Thornhill (2007, p. 102) modified.  
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3. Theoretical framework 
In this section, we will start defining a stock split. We will also explain the reasons or the 
motivations for a stock split. At the end of this chapter, we will give an overview about the 
effects of a stock split and the implication of the theory of economic irrelevance of shares 
outstanding. 

3.1 Stock Split 
Management in the corporate world uses financial decisions to send messages to investors in 
different ways. Stock split is one of the financial decisions used by the management to signal 
the market to attract the investors. In this financial decision management of the firm splits the  
share of the firm (for example, 2 for 1) and adjusts the price of the  share in such a way that 
the overall value of the firm remains the same  before or after the market capitalization of that 
firm. When a firm splits the stock like 2 for 1 or 3 for 1, eventually, it increases the number of 
outstanding shares of the firm which leads to a decreased market price of the stock in 
proportion to the number of outstanding shares after the splits. However, there are two basic 
schools of thought of stock splits. One is the motivation for the management to split the 
stocks and the other focuses on the effects of the stock split on market characteristics.  

To justify the reason for a split, there are some arguments that exist in the financial context. 
Baker and Gallagher (1980, p. 73–77) investigated two reasons for carrying out a stock split 
decision by the corporate executives. Reasons the managers argued for are; (1) to boost the 
volume of trading along with the price of the stock. (2) The second reason is to increase their 
ownership base. However, there are three hypothetical explanations found on the motivation 
for the management for stock splitting: signalling hypothesis, liquidity hypothesis and tick 
size hypothesis. The signalling hypothesis refers that the firm is signalling the market such a 
way to make the investors to understand that the firm is expecting an increase in its profit 
following the splitting year. In the other case, through the signalling hypothesis firm can tell 
the investors that its value was underestimated. The liquidity hypothesis refers that the 
management committed to adjust the stock price at an optimal level so that the small investors 
can afford to buy the stock and hence increase the liquidity of the stock. The tick size 
hypothesis argues that the splits take place in such a way that the minimum tick size is 
optimal relative to the stock price. We will discuss about these hypothesis in this chapter.  

3.2 Motivations for stock splits 
3.2.1 Signalling hypothesis 
According to the signalling model in the financial literature, the financial decisions of the 
management carry information regarding the value of the firm. Firm’s managers usually have 
more information about the value of the firm than the investors that leads to information 
asymmetry between the managers and the investors. By the decision to split the stock price, 
managers aim to deliver positive information about the firm to the investors. Fama, Fischer 
and Roll (1969, p. 1–22), reports a positive permanent earnings after the stock splits and the 
market reaction was also positively related after the split. Ikenberry and Ramnath (2002, p. 
489-526) found the evidence that the financial analysts underestimated the earnings of the 
splitting firm before the split announcement. They also found positive performance before the 
split announcement that is also argued by Huang and Stall (1997, p. 995–1034). Both 
Ikenberry & Ramnath (2002) and Huang & Stall (1997), argued and found that the small and 
medium-sized firms are more benefited from a stock split than a large firm. They states that 
the smaller firms perform better than the large firms in three years post-split. They state that 
the stock prices are continued to increase after the split in several cases that indicate positive 
market attitude to trade more quantity of the stock at the lower prices. Bar-Yosef and Brown 
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(1977, p. 1078–1080) found evidence of abnormal returns around the announcement day to 
support the signalling hypothesis. However, there is some empirical research that documented 
the negative effects following the split of the stock. Signalling hypothesis alone cannot 
explain the reason for abnormal excess return around the split date.  

3.2.2 Liquidity hypothesis 
When the stock is “expensive” the individual investors may not afford to buy it in round lots 
however, the institutional investors may prefer to buy that stock because of fixed transaction 
cost per share. To bring them together both the individual and institutional investors, so that 
they can afford to buy the stock, there is an optimum trading range exists that suggests an 
equilibrium price (Baker & Gallagher, 1980, p.73–77, Lakonishok & Lev, 1987, p.913–932). 
This equilibrium lower stock price is supposed to attract more investors in the market, hereby, 
the liquidity increases through the increment of trading volume of the stocks. Many studies 
argue and find evidence for this liquidity hypothesis. Baker and Gallagher (1980), reveals 
after a survey on management’s understanding on stock splits that most of the financial 
personal believes that the stock split can put the stock price to an optimal trading range 
attracting the investors. Lamoureux and Poon (1987, p. 1368) found that the number of 
trading of the share increase after the split. Ikenberry, Rankine and Stice (1996, p. 357-375) 
said that if the stock price is below the median of the companies post-split then the market 
reacts more positively.  

Copeland (1979, p. 115) argue that the firm desires to keep the stock price low to attract 
uninformed or small investors who can influence the trading volume of the stock on a daily 
basis. When the investors are distended it will increase the buying and selling activity of the 
stock and hereby, increase the liquidity and reduce the trading cost. The trading costs are not 
only associated with transaction cost, a lack of liquidity can also be viewed as cost, since the 
seller can have problem finding enough buyers in the market. Chan and Faff (2005, p. 456) 
suggest that the lack of liquidity should be incorporated in a four-factor model measured as 
share turnover, this since the share turnover factor was an important factor explaining the risk 
premiums on the stock market, shares with lower share turn-over had higher risk premiums, 
which also implies increased cost of capital. Karpoff (1986) created a theoretical model for 
explaining the trading volume measures as number of trades under normal market conditions; 
the definition of normal market conditions is when no unanticipated information enters the 
market. The model suggested that the number of shares increased the trading volume, 
decreases with higher bid-ask spread because of higher cost, and there is more volume in non-
event periods (Karpoff, 1986, p. 1084-1085). A stock split will increase the number of shares 
in a firm, and should therefore increase the trading volume measured as number of trades 
according to Karpoff’s Model. Harris (1987, p. 133-133) found a strong correlation between 
the return variances and volume (measured as transactions) in a sample of 50 stocks on the 
NYSE.   

The lack of liquidity is a double-edged sword, both costly for the investors and the firms; the 
argument for increasing the liquidity is hence to reduce the costs for both parts. Merton (1987, 
p. 483–511) explained the reaction of stock prices to stock splits as the lower prices attract 
small and uninformed investors to take part in the trading of the stocks after a split. These 
small investors are also known as noise traders compared to the informed traders in the stock 
market. Black (1986) mentioned that if there are more noise traders then the market will be 
more liquid. 

There are two types of traders in the market and the difference between them is based on the 
reason why they are selling or buying shares. Those who are driven by information and make 
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decisions based on the valuation of the firm whether to sell/buy the shares; we can call them 
information traders. The other type is called noise traders; they often sell their shares in order 
to raise cash, for consumption purpose, buying a house or a car and so on. The noise traders 
can also be portfolio managers who are adjusting the portfolio to increase/decrease the risk in 
their portfolio. Except broker commission, a high cost for these traders is the bid-ask-spread, a 
higher spread lead to higher cost since they get less paid for their shares. A lack of liquidity is 
often the reason for a high bid-ask-spread, (Bodie, Kane & Marcus, 2009, p. 306-309). A 
stock split will therefore increase the liquidity and decrease the bid-ask-spread, by putting the 
stock in to an optimal trading range. 

3.2.3 Tick size hypothesis 
The optimal tick size of the stock attracts the uninformed traders to take part in the trading 
activity of the stock. According to Harris (1991, p. 389–415)  tick size cannot be zero because 
it simplifies the set of trader’s information, reduces time spent on bargaining process and 
enforces price  priority in a limit order book along with providing incentives for  investors to 
supply the liquidity with limit orders. The optimal tick size also provides incentives for 
traders. The management tends to keep the tick size relative to stock price at an optimal level 
(Angel, 1997, p. 655–681). Angel’s study documented that if the tick size is larger than the 
optimal size then the firm allows the long-term upward trend of stock prices to reduce it to the 
optimal level. On the other hand, if the tick size is below the optimal level then the 
management of the firm adopts stock split to raise the price to the optimal level. To support 
this argument Lamoureux and Poon (1987), Maloney and Mulherin  (1992, p. 44–59) found 
evidence that the number of shareholders increases after the split which refers that a large tick 
size relative to the stock price provides incentives to the stock brokers to promote the stock.   

3.2.4 Information asymmetry argument 
There is one more argument in favour of the firms splitting their stock. The agreement is that 
the stock splits reduce the information asymmetry between the management and the 
stakeholders. The management can use stock split to supply positive information to the 
investors or to the market to elicit reassessments of the firm’s future cash flows by the 
markets analysts (Grinblatt, Masulis & Titman, 1984, p.461–490). When the firm’s 
management supplies the positive information to the market to attract the investors and asks 
for reassessments by the markets analysts, the value information becomes available to the 
market that reduces the information asymmetry problem.   

3.3 Irrelevance theory 
Miller and Modigliani (1958), made an important theory for the finance literature. They 
argued that the financial policy of the firm has no consequences on its market value. In 
finance literature, there are two propositions which assert that the financial policy of the firm 
has no effect on its market capitalization. Both the propositions are different and confused to 
each other. The first proposition states that the individual is indifferent to alternative financial 
decisions which means any changes in the financial decisions of the firm can totally be offset 
in the new equilibrium situation. The second proposition states that the individual firm may 
not be indifferent but the financial policy of an individual firm has no impact on the economy 
as a whole. The first one asserts the irrelevance of the financial construction for the economy 
as a whole along with the individual firm. On the other hand, the second one asserts the 
irrelevance of the financial construction of an individual firm but not the economy as a whole, 
and that makes the first proposition much stronger than the second. In our study, we can say 
that the stock split is a change in the financial decision that should be totally offset by the new 
equilibrium situation. The stock split decision will increase the number of the outstanding 
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shares of the splitting firm. To create the new equilibrium situation, stock price will be 
adjusted to new number of outstanding shares to keep the same value of the firm. Thus, 
according to the propositions, the stock split decision should not affect value of the individual 
firm. But different studies documented that the return volatility is affected by the stock split. 
Hence, the value of the firm is closely related with the return volatility. Higher volatility is 
associated with higher risk and higher returns which will increase the value of the stocks, this 
will be explained later on in this chapter. 

3.4 Capital Assets Pricing Model (CAPM) 
Markowitz (1959), Treynor (1961), Sharpe (1964) and Lintner (1965) contributed their efforts 
to develop the asset pricing theory for the first time in the finance literature (Fama & French 
2004, p. 25-46). In finance context, CAPM is a model for pricing risky security in relation 
with risk and expected return of the security. The model states that the expected return of an 
underlying security or a portfolio is equal to the rate on a risk free security plus a risk 
premium. Thus, how CAPM bids prevailing and naturally fair forecasts about how to measure 
risk and the relation between expected return and risk of a particular security or a portfolio. 
The model is used to determine the required rate of return of an underlying security if the 
underlying asset is subject to a portfolio and the assets systematic risk is given. The model is 
expressed as follow: 

 

 �(��) = ��	 + 	��������− ��� 	 = 1,2…
                      (1) 
Where, ����� = The expected return for asset i �� =	The risk free rate �� =	The beta coefficient in the OLS regression ����� =	The expected market return 

(����� − ��) = The market risk premium 

The beta in the model can be derived through the following formula, which is the Ordinary 
least square regression (OLS) between the asset and market returns: 

 

 ��� = 	 ��(��	,��)	��(��)  (2) 

 

Where ��return on the assets, �� is the rate of return of the portfolio, �����	,��� is the 
covariance between the rates of return, and ������ is the variance of returns for the market 
portfolio.  

The systematic risk in the model is denoted by beta (β).  Systematic risk is the risk that cannot 
be diversified or eliminated through any managerial action. Beta does not measure the 
volatility of a security relative to the volatility of the market. The beta also incorporates the 
correlation of the returns between the security and the market. However, there are some 
assumptions of CAPM in the finance literature such as: 
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a. All the investors are risk averse and rational. The implication of this assumption is that 
the model includes the single time horizon for all investors. 

b. There are no taxes, transaction cost, inflation and short selling restrictions in the 
market which refers that the market is efficient. The implication is that the model does 
not take all these factors in account.  

c. All the assets are infinitely divisible and perfectly liquid in the market capital market. 
d. All the investors can borrow or lend unlimited amount of money at the risk free rate. 
e. All the investors have homogeneous expectation that means they share the same 

information which is costless and simultaneous to them to assess the security and they 
have same opportunity. 

f. The market is in equilibrium and no individual can affect the price of the security by 
any means.  

g. The returns of the assets are normally distributed  
h. The aggregate numbers of assets on the market are fixed within the fixed time frame. 

While the CAPM is successful to determine the theoretical rate of return, the violation of 
capital market assumptions made CAPM problematic to implement in the following aspect:  

1. The assumption of normal distribution of assets return is not observed rather large 
swings are observed more frequently. 

2. The information asymmetry and the agency problem violate the homogeneous 
expectations assumption because the manager always has more information than the 
investors. 

3. The assumption of no taxes or transaction cost is ambiguous because there is no world 
without taxes or transaction cost. 

Fama and French (2004) made an empirical test known as three-factor model where they 
show that the market anomalies such as the size and value effect cannot be explained by the 
CAPM. This three-factor model is an expansion of the original CAPM described above, the 
additional factors are supposed to explain the expected return better.  

3.5 Volatility 
Volatility is a financial concept that can be used to assess the risk for a security over a period 
of time. However, measuring volatility of a stock price refers to the measurement of the 
returns volatility, or the changes in the price. Volatility is usually expressed in annualized 
terms and follows the movement of the price of the stock. If the price is moving up and down 
in large swings the volatility is high, and if the price is not moving or static over time then 
volatility is also static. Regarding static prices, it is not always true that the volatility is low 
only because the price is not moving. If a security is not traded at all, the price looks static 
since no orders in the market are executed, and this can give a false picture of the volatility. 
This is also a problem with the CAPM, which is built on the assumption: All the assets are 
infinitely divisible and perfectly liquid in the capital market. As we mentioned before, 
volatility can be used to assess risk over time. There is a distinction between volatility and 
risk, the risk is a function of time and volatility; in the stock market the risk is decreasing with 
time. If you “invest” on the stock market for a one day holding period, the probability that you 
will lose your money is rather high, it is not sure that you will get the expected return (mean). 
If you keep your investment for years, the odds increases for that the expected return will 
occur. However, if the holding period is equal for two assets and one has a higher variance 
than the other, the one with the higher variance is viewed as riskier (Bodie et al. 2009, p. 145-
146). In addition, the finance theory advocates that the risk and the return move hand- in- 
hand that support the assumption that taking the higher risk is rewarded with the higher 
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return. This implies that, if the return of underlying assets is high then the risk associated with 
the assets is also high and vice-versa. The higher return refers higher variance and the higher 
variance implies higher risk. When we square root the variance, we get the standard deviation 
which is the measure of volatility (Bodie et al. p. 125). This implies that there is a positive 
relationship between volatility and risk that states high volatility with high risk and low 
volatility with low risk. 

There are four types of measures of the volatility in the finance literature, historical volatility, 
implied volatility, volatility index and intraday volatility. Historical volatility is a measure of 
the standard deviation of the change in price of the stock that uses historical data to measure 
the volatility of the stock price in the past. Implied volatility is a measure of the volatility that 
uses the Black-Scholes model. This measure works in the option market where the buyers and 
sellers come together in an auction to discover the price of the stock. From these prices, we 
can calculate the volatility of the price of the stock by knowing all the variables of the Black 
and Scholes model.  The difference between historic and implied volatility is that the 
historical volatility is motionless for a known fixed time whereas implied volatility varies and 
depends on different option strike prices.  The volatility index measures the expected 
volatility in the price of the stock. The volatility index uses the options prices to calculate the 
expected volatility of the underlying security.  The three well known volatility index measures 
are S&P 500 Volatility index, S&P 1 Volatility index and Nasdaq 100 Volatility index. This 
volatility index is created for many volatility indices that are weighted average of the implied 
volatilities for several series of options.  Intraday volatility denotes the market fluctuates 
throughout the progression of a trading day.    

However, the effect of the stock split is independent form the management’s action. The 
signalling hypotheses, liquidity hypotheses, tick size hypotheses or the information 
asymmetry arguments are the motivations for the management to take the splitting decision. 
As many studies documented positive return after the stock splits of the splitting firm, 
management and investors can expect the same effects of all the stock split decision over 
time. The first effects from the market will arise when the firm announce the split,  and  the 
second effect arise when the split is constituted, whatever the effects are or should be, it is not 
in the hands of the management, this is dependent on the players of the capital markets and 
how they react and interact. However, when the investors and the managers expect that the 
return is going to be higher after the stock splits, the volatility of the return variances should 
also be higher. Therefore, we want to investigate whether the volatility measured as return 
variances and systematic risk measured as beta is increasing due to a stock split on the 
Stockholm Stock Exchange. 
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4. Literature review 
In this chapter we will describe some existing researches closely related to our study so that 
reader can get a clear idea about our field of study. We set out literature reviews in a reverse 
chronological order because we found that most of the current studies are based on the old 
one done by Ohlson and Penman in 1985. Then we will conclude this chapter by announcing 
our model and hypothesis.  

There are many studies that have found significant effects of stock splits on the post-split 
variances. Those effects mainly focus on the liquidity and excess returns. Some studies found 
positive abnormal returns around the announcement day and the effective day along with 
significant increases in the trading volume that support the signalling hypothesis.  

4.1 Stock splits and variance 
Ohlson and Penman (1985, p. 251-266), found that the return volatilities are significantly 
greater following the ex-split date. In their study, they found that the variance of stock returns 
increases permanently 28-35% after the split. Their study focused on the impact of stock splits 
on return variances and their data analysis failed to explain the reason why these significant 
and persistent changes in volatility had occurred.  They used a binomial Z-statistic to analyse 
1257 stock splits greater than or equal to 100% instituted by 910 firms, the statistics 
calculated the number of splits when the return variance increased and compared the outcome 
with an expected outcome. The expected outcome in this case was 50 %; hence, they expected 
an increase in returns variance in 50 % of the splits. If the number of cases when the return 
variance increased significantly exceeded 50 % the null hypothesis would be rejected. After 
monomial and additional test, they conclude that the null hypothesis (the return variances are 
constant before and after the split) could not be accepted as the return variances increased 
after the split. They also conclude that their findings will be steady in similar study using 
different statistical test. Their study also contradicts the investor’s indifference assumption in 
the finance literature. This study was extended by many researchers lately.  

Lamoureux and Poon (1987) argued that the stock split increased the ownership base by 
decreasing the concentration of institutional shareholders. The implication of a decreased 
concentration of institutional ownership is a broader base of shareholders, this will decrease 
the risk of a future hostile takeovers. The increased returns variances after a stock split were 
explained by a shift in shareholders, from institutional ownership to a private clientele 
ownership (Lamoureux & Poon, 1987, p. 1368). Merton (1987, p.483–511) states that the 
effect of the stock split is that the number of small investors will be increased because the 
stock price is lower after the split. Kamara and Koski (2001, p. 163-184), found strong 
empirical evidence that the substantial  increase in the standard deviation of the firms returns 
after the split is positively related to the increase of the number of small  trades. They used 
control groups for comparison and incorporation the effects of the changes in market-wide 
volatility. They conclude that the volatility is significantly associated with the increases in the 
number of trades following the splits.   

Dubofsky (1991) compared Ohlson and Penman’s (1985) sample of stock splits, with stock 
splits made on AMEX during the same period of time. Ohlson and Penman’s conducted their 
study on NYSE, and there are some major differences between the two market places 
according to Dubofsky (1991, p. 421-422):  

a) AMEX stocks are generally smaller in terms of market capitalization and the stocks are 
lower priced. Lower stock prices leads to wider bid-ask spreads in percentages.  
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b) How the specialists have to handle according to the rules, a specialist is a type of market 
maker that quotes buy and sell prices and makes sure that there is liquidity in the market. 
There are some rules that differ between NYSE and AMEX, which can have impact on the 
stock splits.  

c) In general, the large institutions are dominating the trading volume and ownership on 
NYSE then on AMEX.  

Dubofsky (1991, p. 423) used the same method as Ohlson and Penman (1985), by matching 
squared daily returns with pre- and post-data, and treated every day when the squared return 
exceeded the pre returns as a success. The proportion of success for the AMEX equaled 
0.558, compared to 0.582 on NYSE. These two ratios are also significantly different from 
each other, which imply that stock splits on NYSE on average results in higher return 
variance than the AMEX stock splits. When Dubofsky (1992, p. 429) used weekly data the 
proportion of success decreased to p = 0.520, which indicates that the split effects is reduced 
when returns are measured on a weekly basis. Dubofsky (1992, p. 428) took the research on 
step further by testing for the differences with an ANCOVA-model (analysis of covariance) 
that adjusted for; exchange, split size, price and market value. Exchange, price and market 
value were all significantly different between NYSE and AMEX, the far most significant 
factor was the exchange factor. However, how to interpret this factor is very arbitrary, it can 
be interpreted as all factors that we cannot measure or observe unlike price and market value.  

Sheikh  (1998, p. 1361-1372), argued in the study that the increase of the volatility after the 
split should increase prices of the calls on the splitting stock expiring after the ex-date relative 
to those that expire before the ex-date. This study examines the announcement and ex-date 
behaviour of the return volatilities implied by call prices, thus, controlling for stock price and 
maturity changes. Using the Black-Scholes and Roll call option pricing model, this study 
solves the implied standard deviations (ISDs) of the stock returns and found that the implied 
volatilities are negatively related to option maturities. Therefore ISDs may increase around 
split announcements because of the declining maturities of the underlying calls. Thus, this 
study concludes that volatilities implied from option prices following stock split 
announcements do not entirely reflect the anticipated post ex-date increase in the actual 
volatilities.   

According to Gorkittisunthorn et al. (2006, p. 450-461) bid-ask spread is reduced in 
proportion with  the price after the stock split which contradict the assumption of  investor’s 
indifference to the stock splits because the value of the firm is not same since the split affects 
variables that have an effect on the stock price. We are not focusing on bid-ask spread in our 
study but this might be a reason why the variance changes, according to Karpoff (1986) a 
smaller bid-ask spread should increase the trading volume. Harris (1987), as we mentioned 
earlier, found a strong correlation between volume measured as transactions and return 
variance. This is not the case when it comes to stock splits according to Lamoureux and Poon 
(1987, p. 1347), according to the researchers the trading volume decreases after a stock split if 
it is measured as shares traded. 

However, Rubin and Smith (2009, p. 627-639) states that the institutional ownership lowers 
the volatility increase. When the volatility changes in this way, the price should be reduced 
throughout the expected return increase. When the stock split increases the number of 
outstanding shares of the  firm, the share market price should be decreased in proportion to 
the new number of outstanding shares after the split to keep the market value same for the 
firm. Papaioannou, Travlos and Tsangarakis (2000, p. 515-531) cited by Lakonishok  and Lev 
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(1987, p. 913–932),  claims that the stock dividends that rearrange the net value of the firm 
should have similar impact on the market as stock  splits without changing the market 
capitalization of the firm, because dividends are involved with the issuance of new shares. 
Some studies found significant increase in the bid-ask spreads after the split that contradicts 
the liquidity hypothesis.   

4.2 Stock splits and systematic risk 
The previous session reviewed the impact on return variance after a stock split, a change in 
variance can affect the investor’s decision whether to invest or not to invest in a particular 
stock. The firms cost of capital is another component which can be affected if the systematic 
risk changes of the firm. Systematic risk measured as beta, is a key component in the CAPM. 
If the beta increases the expected return for the firm’s increases and this will lead to a higher 
cost of equity and in the end lead to a higher cost of capital.  

Brennan  and Copeland (1988 b) used time-series and cross-section estimates for  the data set 
based on a sample of 1034 splits to compute beta with respect to the CRSP equally weighted 
index. They started with the standard market regression model for the securities for three 
different time intervals (Pre-Announcement, Announcement and post-ex-date) relative to the 
split announcement and ex-date. They found the irregular behaviour of the return volatility 
extends to the beta coefficient. They reported a temporary increase of approximate 20 % at 
the time of split announcement, increases around 30 % at the time the split becomes effective 
and in 75 days after the split, the beta remains around 18% above its pre-split level. They 
conclude that their findings are not consistent with the existing theory according to which the 
split itself would have no effect on the risk of the stock. The results of the study are consistent 
with the findings of Ohlson and Penman (1985), stock splits are impacting the return 
variances.  

Wiggins (1992, p. 632-633) also investigated a possible shift in beta followed by a stock split, 
the sample contained 2,330 stock splits on NYSE and AMEX between 1962 to 1989. In the 
daily sample based 80 days of pre data, and 80 days of post data, the OLS-, 3-day and 5 –day 
beta on average increased between 7.5 – 18 %. If weekly returns were used instead of daily 
returns for the same time period, only the OLS-beta showed a significant increase with about 
10 %.  

We can understand, from this chapter, that there is a clear confliction between the theory of 
economic irrelevance of shares outstanding of financial decisions and the above mentioned 
empirical studies. Theory of economic irrelevance of shares outstanding says that the pre-split 
and the post-split variances should be equal. However, the three hypothetical explanations for 
the motivation for the management for stock splitting: signalling hypothesis, liquidity 
hypothesis and tick size hypothesis and the information asymmetry argument indicates that 
there should be some difference between pre- and post- splits stock return variances and 
systematic risk measured as beta. Most of the above mentioned empirical studies also found 
that there is an increase in the post- split variances of the splitting firm, and studies about 
systematic risk are showing mixed results regarding increased beta-values after the stock 
splits.  

This study aims to investigate if there are any differences in pre-split and post-split return 
variances. To investigate pre-split and post-split return we will use a binomial z-statistic and 
an F-test. The systematic risk will be measured as beta derived from the CAPM, and be tested 
for changes with a T-test. In the first hand, we consider the finance theory that there is no 
difference between pre-split and post-split return variances. In this case, we have set our null 
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hypothesis that pre-split return variance and post-split return variance are equal. On the other 
hand, considering all previously done studies, we have set our alternative hypothesis that per-
split return variances and the post-split return variances are not equal. We will show the 
mathematical equation of both of our hypothesis in the next chapter. Testing both hypotheses 
will enable us to see the consequences of stock splits on the theory of economic irrelevance of 
shares outstanding. 

 

  



 

 
27 

 

5. Practical method 
This chapter will describe how we in practice are going to test the theory of economic 
irrelevance. Data collection, statistical methods, models and criticism will in detail be 
explained.  

5.1 Data collection 
All data is collected from Thomson DataStream Advance in computer lab three at the Umeå 
University library. Thomson DataStream Advance is a database which provides actual and 
historical financial data for companies and other macroeconomic indicators. Both daily and 
weekly adjusted closing prices from stock splits during the period 1997-01-01 to 2012-02-01 
were collected on the Stockholm stock exchange (SSE). An adjusted closing price means that 
the closing price is adjusted for capital events such as dividends. The adjusted closing prices 
are used in this study, in order to be able to compare pre- and post-data, compare apples with 
apples.  

Both dead and actively traded stocks are included in the study to avoid survivor bias, if such 
bias exists. Survivor bias can occur when only living companies are used in studies; this can 
give a misleading picture of the results because these companies tend to perform well. There 
are several reasons why companies can be classified as dead, but mergers, acquisitions and 
delisting are examples. Sometimes companies had both A and B shares traded, then the most 
traded of the shares were used in order to eliminate to get the “same” share twice. 

In order to qualify to our study the date of split (DataStream-code: SPLDTE) must appear at 
least 52 trading weeks after 1997-01-01, and at least 53 weeks before 2012-02-01, why this 
time period is used will get clear further on. A research window of 105 weeks will be created 
for every stock split, between the mentioned time periods. The data before the split date is 
called the pre-data and the data at the split date and forward is called the post-data. To more 
easily compare the results with other studies, the magnitude of the split were also used as 
qualification criteria. The smallest split factor (DS-code: SPLFCT) that Ohlson and Penman 
(1985, p. 258) used was two (2-for1), this rules out smaller splits and only focuses on the 
largest splits, this study also intend to use a split factor of at least 2. The time period and the 
split-factor resulted in a sample of 119 stock splits during the period, if smaller stock splits 
would have been included in the sample it would have resulted in 127 stock splits.  

This study will use natural-log returns, also known as contentiously compounding returns. 
One advantage with this return is the statistical properties, a percentage increase or decrease 
will be the same, and the only thing that changes is the positive or negative sign. This is not 
the case if net-returns are used1 (See footnote 1 for a numerical example). Hence, when we 
speak about returns in the future we speak about natural-log returns. All natural-log returns 
are calculated in Microsoft Excel, derived from stock prices provided by DataStream 
Advance. 

 � = �
 ����	��
 � (3) 

 

                                                           
1Natural-log returns:�� ����

��
� = 0.69, �� � ��

���
� = 	−0.69 

Net-returns:
������

��
= 1, ������

���
= 	−0.5 
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5.2 Variance 
How the volatility might change due to a stock split can be measured in several different 
ways, we will use the same method as Ohlson and Penman (1985) and Dravid (1987) which 
will be explained later on. They both used the binomial z-statistic which in this case will be a 
non-parametric test and not rely on any assumptions about how the returns are distributed. 
Ohlson and Penman (1985) also used a parametric test, the more conventional F-test, this test 
will also be used. Even though the original hypothesis needs to be modified in order to match 
the test statistics, the same underlying question still remains the same. Under our null 
hypothesis we expect the pre and post variance to be equal given the economic irrelevance 
hypothesis and under the alternative hypothesis the post-variance is expected to be greater: �
:	��� − �	� = 0 ��:	��� − �	� > 0 

Where, 	�	� = Pre-split variance 	��� = Post-split variance 

Since this study aims to investigate if there is an increase in risk after a stock split on the 
Stockholm stock Exchange. We only test if the risk increases (not decreases), therefore we 
only have one-sided hypotheses in our study.   

5.2.1 Binomial z-statistics 
Pure variance tests like the F-test are highly dependent on the normal distribution, to avoid 
this problem we apply the binomial proportionality statistics and calculate the proportion of 
success. This is conservative test, and only relies on a few assumptions about the stock-
returns (Ohlson & Penman, 1985, p. 254-255). According to Bodie et al. (2009, p. 138) the 
US stock market returns have been negatively skewed the past decades and not normally 
distributed. By testing the SSE for normality during our time frame and assuming that our 
stocks are a part of that distribution will help us to a conclusion. The Anderson-Darling test 
for normality tells us that neither the daily or weekly returns are normally distributed 
according. The daily data has a positive skewness of 3.73 and the weekly has a positive 
skewness of 2.32, this means that the distributions are not symmetrical and will cause some 
statistical problems later on.  

If the return variance is seen as constant factor until the split date, and after the split a shift in 
the return variance might occur. In about 50 % (0.5) of the cases we can expect an increase in 
return variance, and in about 50 % (1-0.5) we can expect a decrease in return variance, this 
process can be compared with a coin flip. A coin flip has a binomial distribution with a fixed 
probability, if we flip a coin a coin a 100 times we will get approximately 50 head and 50 
tails. If we repeat the trial x-times, the number of head and tails will be distributed around 50, 
thus a distribution will take shape, if the sample is large enough this distribution will be 
approximately standard normal distributed (Ohlson & Penman, 1987, p. 253-254). Every head 
can be treated as a successful trial, in the same way an increase in returns variance after a 
stock split can be treated as a successful trial. Let the split date and the period after the split be 
time ��	… 	���, and the period before split be time ��	… 	���. Time T+1 is compared 
against T-1, T+2 against T-2, T+3 against T-3…T+75 against T-75, this is replicated for 
every stock split, which means that every paired comparison represents one observation. If the 
return variance on time T+X is greater than time T-X the trial is treated as successful, this is 
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illustrated by table 1. We estimate the returns variance on time Ti by squaring the daily return 
(R^2) for that time, every R^2 will serve as a variance estimator for time Ti. By using this 
procedure we can ignore if the stock-returns themself are normally distributed or not, the 
matching procedure will create a standard normal distribution for us, the last assumption is the 
independency among stock returns. By matching 75 days of pre- and post- split data were 
used by Ohlson and Penman (1985), in order to easily compare the results the same procedure 
will be used in this study. The reason why this test is conservative is dependent on the 
expected percentage of success (π), a higher expected percentage of success will give be 
harder to prove with significant results. 

The same procedure is used for the weekly data, except that the week before the split is T-1, 
and the week after the split is T+1, this is replicated for 52 weeks, in order to catch the long 
term behavior of return variance. 15 weeks of data will also be used (which is the same as 75 
days), to investigate if there is any difference between daily and weekly returns variance, 
Dubofsky (1991) used this procedure. Note that the 52 week sample is the same sample as the 
75 days and 15 week sample.  

Table 1: How the squared returns are matched and compared. 

Daily returns squared, R^2   Weekly returns squared, R^2 
Pre-data Post-data  Pre-data Post-data Pre-data Post-data 

T-75 T+75  T-15 T+15 T-52 T+52 
T-74 T+74  T-14 T+14 T-51 T+51 
T-73 T+73  T-13 T+13 T-50 T+50 

. .  . . . . 

. .  . . . . 

. .  . . . . 
T-3 T+3  T-3 T+3 T-3 T+3 
T-2 T+2  T-2 T+2 T-2 T+2 
T-1 T+1  T-1 T+1 T-1 T+1 

The squared returns will serve as a variance estimator. The pre R^2 is matched against the post 
R^2, every time the pre R^2 exceeds the post R^2 it is treated as a “success”. This is repeated 
for every stock split on +75 day/-75 day, +15week/-15 week and +52 week/- 52 week basis.   

This procedure will lead to a relatively large sample even though there are only 119 stock 
splits during our time period. With the squared returns in mind we can then restate the original 
hypothesis in order to match our test statistic: �
:�� ≡ {��� > �	�} = 0.5 ��:�� ≡ {��� > �	�} > 0.5 

Where, 	�	� = Pre-split squared returns 	��� = Post-split squared returns 
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 ���� = 	 � − ��
	��(1 − �) 

 

(4) 

 

Where, 

P = The absolute proportion of success 

n = Sample size 

π = The expected percentage of success (0.5 = 50 %) 

5.2.2 F-test 
We will also use the F-test on the pre- and post- returns, which is a pure variance test. This is 
also used by Ohlson and Penman (1987, p. 256).  There will be on F-test for every split, this 
result in a total of 119 F-statistics with n-1 and m-1 degrees of freedom.  Every F-statistic in 
the daily sample contains of 75-1/75-1 degrees of freedom, the weekly F-statistics varies in 
the degrees of freedom due to missing returns in the beginning or the end of the sample. 
Every test significant at the 5 % level will be treated as a “success”, and then the absolute 
proportion of success is summarized and inserted in the binomial z-statistic, equation 4. In 
this test �� and�	 , are assumed to be normally distributed and independent from each other 
(Moore, McCabe, Duckworth & Alwan, 2009, p. 474). 

 
 � = 	 ����	� (5) 

 
Where, ��� = Post-split sample variance �	� = Pre-split sample variance 

The hypothesis will be modified to match the binomial z-statistic, every sample will only 
contain 119 observations.  �
:��	 ≡ {��� > �	�} = 0.5 ��:�� ≡ {��� > �	�} > 0.5 

 

5.3 Systematic risk 
In order to estimate the systematic risk for an asset i we use the beta-coefficient in the Capital 
assets pricing model. We will also use the Scholes-William 3-days/weeks beta-estimator and 
the Fowler-Rorke 5-days/weeks beta-estimator, these three estimators were used in the same 
purpose by Brennan and Copeland (1988 b) and Wiggins (1992).  The main argument for the 
use of two additional beta-estimators is to correct for infrequent trading. Managers have 
claimed in interviews that one of the reasons for conducting a stock split is to increase the 
trading volume (Baker & Gallagher, 1980) and according to the liquidity hypothesis there is 
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an optimal trading range that will attract both institutional and smaller investors, this will lead 
to an increased trading volume. The market value weighted index OMX Stockholm All share 
(DS-code: SWSEALI) is used as the market portfolio M when the three different beta-
coefficients are estimated. 

5.3.1 Beta, CAPM 
The beta is derived from 75 days before the split and 75 days after the split, where day +1 is 
the split date. The weekly beta is derived from 15/52 weeks before the split, and 15/52 weeks 
after the split. The only difference between the daily and weekly procedure is that the week 
after split is considered as week +1. Weekly data is often seen as less noisy then daily data 
and will therefore probably serve as a better proxy for truth beta. The beta coefficient in the 
OLS-regression between Ri and Rm is determined by this formula, (note that this formula is 
the OLS-slope in the following equations 6, 8 and 9, only with different �� and ��):  

 ��� = 	 ��(��	,��)	��(��)  (6) 

Where, ��(��	,��) = The covariance between return asses i and the return of the market portfolio m ������ = The variance of the market portfolio m 

This will give us one pre-split beta and one post-split beta for every stock split and in total 
119 observations for both the daily and the weekly data. We are expecting the pre and post-
split betas to be equal on average, the null and alternative hypothesis can be stated as:  �
 = 	 �� − 	�	 = 0 �� = 	 �� − 	�	 > 0 

The means of the pre and post-split betas are then compared with a two sample T-test. In this 
test the population �	 represents the mean of all pre-beta values and population �� represent 
the mean of the post-beta values. How the mean for each population is affected in investigated 
in this test. However, the test relies on a few assumptions about the populations: All beta 
values are sampled from a normal distribution and each beta value is must be independent 
from every other beta value (Moore et al. 2009, p. 452), we have also assumed the variance 
unequal variance between the two populations 

 � = 	 �	 − �����
�

��
+ ��

�

��

 
(7) 

Where, �	 = Mean pre split-beta �� = Mean post split-beta �		�  = The sample variance for the pre split-beta �		�  = The sample variance for post split-beta �	 = The sample size for pre split-beta 
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�� = The sample size for post split-beta 

 

5.3.2 Scholes-Williams 
Stocks that are not frequently traded tend underestimate coefficient in asset pricing models 
such as the beta-coefficient in the CAPM, the opposite relation exists for more frequently 
traded stocks. The purpose of Scholes-Williams (hereafter: 3-day beta) beta is to correct for 
these over and underestimations (Scholes & Williams, 1977, p. 316). The underlying 
assumption of continuously compounding returns for traded securities is violated when 
thinner trading is the reality; this implies that the CAPM cannot be observed at all times 
(Scholes & Williams, 1977, p. 311). Our sample contains cases when thinner conditions exist, 
there are some days when some stocks are not traded at all, and therefore the 3-day beta will 
serve as better estimate of the true beta. By using lagging and leading betas, the numerator in 
the formula will approximately serve as moving average of beta. Times when the security i is 
not traded and the continuously compounding return cannot be observed, the 3-day beta will 
correct for one day of missing returns.  

 ���� = 	 ���	 + 	�� + 	���	1	 + 	2�	�  (8) 

 

Where, ���	 = The slope coefficient in the OLS regression between �� and ���	 �� = The slope coefficient in the OLS regression between �� and ��� ���	 = The slope coefficient in the OLS regression between �� and ���	 �	� = The first-order serial correlation coefficient of market returns  

5.3.3 Fowler-Rorke 
The arguments for using Fowler and Rorkes beta estimator (hereafter: 5-day beta) are 
basically the same as for the 3-day beta (Fowler & Rorke, 1982, p. 279). This model will 
include more leads and lags, and the second order of serial correlation is also included, why 
we include this measure is because there are some cases when the 3-day estimator is not 
correcting for all days without returns, the same moving average principle applies here, but 
for a 5 day moving average. The expectations from these two additional beta-estimators are 
that they should be greater than the original CAPM-beta.  

 ���� = 	 ���� + 	���	 + 	�� + 	���	����1	 + 	2�	� + 	2���  (9) 

Where, ���� = The slope coefficient in the OLS regression between �� and ���� ���	 = The slope coefficient in the OLS regression between �� and ���	 �� = The slope coefficient in the OLS regression between �� and ��� ���	 = Theslope coefficient in the OLS regression between �� and ���	 
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���	 = Theslope coefficient in the OLS regression between �� and ���� �	� = The first-order serial correlation coefficient of market returns  ��� = The second-order serial correlation coefficient of market returns  

5.4 Criticism 
Gibbons (1981, p. 579) was early with being suspicious about the use of daily returns without 
any adjustments for the day of the week. An assumption often made by researchers is that 
assets returns are on average the same for every calendar day, and the most obvious day is of 
course Monday. The assets returns on Mondays are calculated from Friday to Monday, which 
means three calendar days, on average there might be some difference between the mean and 
variance depending on day of the week. Ohlson and Penman (1985, p. 255) adjusted their 
sample for the day of the week effect, by shifting their post-data one week to correspond with 
corresponding day of the split. Our data is not adjusted for a possible day of the week effect, 
which might impact the results if such effect exists.  

A better way to perform the binomial z-statistics might have been to use a bootstrap method, 
instead of comparing time T+1 against T-1, T+2 against T-2, T+3 against T-3…T+75 against 
T-75 a random sampling process could have been used. Let �� represent a random day from 
the pre split-data and �� represent a random day from post-split data. A random �� could be 
compared against a random �� for every squared return, repeat this for   times and insert to 
the binomial z-statistics for   times. The   will form a distribution of the number of 
successful binomial z-statistics.  

Independence assumptions among the observations can also be questioned; this assumption 
means that there are no serial correlations among the stock returns. This assumption is also 
frequently used among all our statistical tests, the binomial z-statistics, the T-test and the F-
test. The F-test is also highly dependent on the normal distribution among returns, it is well 
known that returns on the stock market are not normally distributed and to what extent we can 
trust the F-test is of course discussable.     

We use the daily squared returns in order to estimate the variance for a given trading day, 
however this is true variance for that day is also questionable since the returns are derived 
from closing prices. The closing price is just the closing prices and is therefore dependent on 
the closing price the day before and does not capture the intraday swings. This means that 
high and low price of the day is ignored and this will off course overlook the true variance, 
the same problem applies to the weekly data as well. 
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6. Empirical observations and analysis 
This chapter will start with some descriptive statistics regarding the sample for our study, 
later the test-statistics will tell us if there is an increased volatility and last the test-statistics 
will tell us if there is an increased systematic-risk.  

6.1 Descriptive statistics 
The sample contains of 119 historical stock splits, with a split factor of at least two or more 
between the 1997-01-01 and 2012-02-01. The splits are instituted by 106 companies on the 
Stockholm Stock Exchange. Table 2 reveals how the stock splits are distributed by split 
factor. 

Table 2: Number of splits, by split factor. 

Split factor Number of splits 
2 31 
3 32 
4 30 
5 21 
10 4 
25 1 

Total 119 
 

About half of the stock splits occurred before or during the IT-bubble busted, and the other 
half is spread between 2002 and 2009. There is a clear decrease in stock splits after the IT-
bubble and the same applies for the market correction that appeared during 2008. 

Table 3: Number of splits, by split year. 

Split year Number of splits 
1998-1999 29 
2000-2001 28 
2002-2003 3 
2004-2005 17 
2006-2007 36 
2008-2009 6 

Total 119 
 

If the splits are segmented by split month the results get even more interesting, 98 of the 119 
splits occurred during the second quarter of the year. What is not shown in this table is that 21 
splits occurred in April, 46 in May and 31 in June. This makes us suspicious about the 
sample; there might exist some kind of calendar effects which can have an impact on the 
volatility since the splits are not evenly spread in the sample both with respect to split-year 
and split-month. Hence, there are years and some months when almost no stock splits are 
taking place.  
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Table 4: Number of splits, by split month. 

Split month Number of splits 

January-Mars 4 
April-June 98 

July-September 6 
October-December 11 

Total 119 
 

The descriptive statistics regarding when the stock-splits were executed in the history is an 
important part of the analysis in this chapter, and we therefore want to illustrate when the 
actual splits were constituted. In figure 2 the vertical-axis is showing the number of splits, one 
bar represent the number of splits during a month. The line represents monthly prices for the 
SSE value-weighted index, because of the scaling the market collapses do not look as 
dramatic as they should.  

 

Figure 3: The line represents the SSE value-weighted index, the bars represent the number of 
stock splits during a particular month. 

 

6.2 Test for changes in volatility 
6.2.1 Daily data 
The mean return based on 8925 pre-split observations is 0.093 %, and the median is slightly 
above 0.115 %. The difference between post- and pre-returns is -0.037 %, however this 
measure tells us that on average, returns have shifted from positive to negative in our sample. 
The mean standard deviation has increased from 2.790 % to 2.958 %, this is an increase of 6 
%. Our variance estimator R^2, is almost unchanged when it comes to terms of means, the 
median shows an increase of 2.377.  
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Table 5: Descriptive statistics from 75 days before and after the stock splits.  

  Pre-returns Post-returns Pre-returns^2 Post-returns^2 
Mean 0.093 -0.056 10.413 10.451 
Median (of means) 0.115 -0.053 4.477 6.854 
Mean Std.deviation 2.790 2.958 
 

Under the null-hypothesis we expect the proportion P of pre-returns^2 and post-returns^2 to 
be equal, and under the alternative hypotheses the proportion of post-returns^2 to be greater 
than 0.500. Table 6 reveals the observed proportion and the z-value for the binomial z-
statistics where the hypothesis tested is stated as: �
:�� ≡ {��� > �	�} = 0.5 ��:�� ≡ {��� > �	�} > 0.5 

Out of 8925 daily matched observations, the post-split variance estimator exceeded the pre-
split variance estimator in 4595 cases, or with a proportion of 0.515, the expected proportion 
of success was 0.500 (4462.5 matched observations) in the binomial z-statistics and yielded a 
z of 2.805, which is significant at 1 % level. This proportion is not as great as previous studies 
even though it is significant, table 5 reveals that the mean is almost unchanged, but median 
has increased. The null-hypothesis can be rejected at the 1 % level. Ohlson and Penman’s 
(1985) proportion of success corresponded to 0.577, or 35,753 out of 61,989 observations 
with a Z-statistics of 38.22, which is highly significant. On average the variance increased by 
28%-35% in their sample, our variance estimator R^2 are almost unchanged between the two 
periods. Dubofsky (1991) reported a proportion of success of 0.558 on the AMEX. Brennan 
and Copeland (1988 b) reported an average increase of 30 % in returns variance in their 
sample of 1034 stock splits.  

Table 6: Matched squared daily return comparison between 75 days of pre- and post-split data. 

  Post R^2>Pre R^2 Post R^2≤Pre R^2 Total Expected proportion, P 
Observations 4595 4330 8925 4462.5 
Proportion, P 0.515 0.485 1.00 0.500 
Z-statistic 2.805*** 
***= Significant at the 1 % level. The z-statistics tests if the proportion of 0.515 is significantly greater than 
0.485.  

In addition the F-test is used but modified to match a binomial z-statistics, the same logic 
applies as for the first test. Under the null hypothesis the expected proportion of success is 
equal, and under the alternative hypothesis the expected proportions of success when the F-
test is significant is greater than 0.500. �
:��	 ≡ {��� > �	�} = 0.5 ��:�� ≡ {��� > �	�} > 0.5 

Of all the 119 stock splits, 38 showed a significant increase in variance at the 5 % level 
according to the F-test in table 7. This proportion only constitutes of p = 0.319, while the 
expected proportion is 0.50. The post- and pre- split mean standard deviation in table 5 does 
not show a convincing increase either.  
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According to our F-test the null hypothesis cannot be rejected. If the results are compared 
with Ohlson and Penman (1985) who had a significant increased variance in 0.839 of the 
cases according to their F-Test, with a z-statistics of 24.00 which is highly significant. 
However, both the researchers questioned the reliability of the F-test because the test tends to 
overestimate the true variance (Ohlson and Penman, 1985, p. 256), our F-test does not show 
any signs of overestimating the variance. Note that the F-test is a parametric test which is 
highly dependent on the normal distribution and the independency assumption among the 
observed variables. It is well known among researchers that financial data is seldom normally 
distributed, it is often characterized by heavier tails and more observations around the mean.  

Table 7: Results from 119 F-tests between pre- and post- daily returns.  

  Post R >Pre Ra Post R≤Pre R Total Expected Proportion, P 

Number of F-test 38 81 119 59.5 

Proportion, P 0.319 0.681 1 0.500 

Mean value of 119 F-tests 1.601 

Median value of 119 F-tests 1.169 

Z-statistic -3.942 
ᵃ Post>Pre represent when the number of F-statistics are significantly greater for the post data. The z- 
statistics tests if the proportion of 0.319 is significantly greater than 0.681.  

Figure 4 below illustrates the mean squared daily return for every time period before and after 
the stock splits, every mean calculation is based on 119 squared returns. There is however 
nothing scientific about this figure and will only serve as an illustration of how the squared 
returns are distributed. There is hard to see any differences between the pre- and post-split 
periods and confirms that the both means are almost equal. If medians are plotted instead of 
means, most of the spikes disappears, except the spike at day +1. 

 

Figure 4: Illustration of squared daily returns for  75 days of pre- and post-split data. 

In the theoretical chapter we talked about the motivations and the effects of a stock split, an 
unexpected but very interesting finding in this paper is when the stock splits are executed. It 
cannot be a coincidence that 98 out 119 are constituted during April to June. If there are no 
practical reasons behind this, it has to be some kind of deliberate action by the management. 
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If we think about the signalling hypothesis, even though the signal itself occurs when the 
management announces the stock split, the whole effect might not be known until weeks, or 
even months after the split date. We have not investigated the announcement effect in our 
study, but what we can learn from Ohlson and Penman (1987, p. 253) sample is that the 
average amount of trading days before announcement is about 50. If this is true for this 
sample, then it implies that most of the 98 splits in April to June are announced a good time 
before the semi-annual report. Splitting firms earning were often under estimated by financial 
analyst according to Ikenberry and Ramnath (2002), if we ask our self; what is the underlying 
reason for a stock to split in the first place? Simple, the price is too high because the firm is a 
real super star, the firm has grown out of its clothes too fast. If the analysts are 
underestimating the firm the management wants to signal that they still are a super star and 
split the stock. This practise might be seen as very short term action by the management, it 
could still be an explanation, but if the signal works, it works. Later on we will twist this 
argument around and take it from the uninformed investor’s point of view.  

According to Baker and Gallagher (1980) one of the reasons for conducting a split was to 
boost the volume of trading with the stock price. We cannot make any conclusion if the prices 
or the volumes are increasing, however the increase in variance can be a sign of increased 
trading volume, this relationship was pointed out by Harris (1987). According to the liquidity 
hypothesis there is an equilibrium trading range that will attract both institutional and small 
investors (Baker & Gallagher, 1980 and Lakonishok & Lev, 1987). The increase in return 
variance might be an effect of increased trading activity by small investors, noise traders, or 
uninformed traders. Another explanation for the increase in returns variance might be as 
simple as that the investors perceive the stock as riskier, and if the investors are risk averse 
they adjust their portfolios by selling their stocks. The selling of the shares will result an 
increase in the trading volume that will increase the liquidity of the stock.  

It might sound like this part is very suspicious about the management of the firm, but the fact 
is that the management has an information advantage about the firm. They are also the 
ultimate decision makers about constituting a stock split, no matter what their agenda is.  

6.2.2 Weekly data 
In this section we are testing two different weekly time horizons; 15 weeks of pre- and post-
split data and 52 weeks of pre- and post-split data. The same null and alternative hypothesis is 
tested as on the daily data set, the only thing that has changed is the time horizon, from 75 
days of pre- and post-periods to 15/52 weeks of pre- and post- periods. The hypotheses are as 
follows: �
:�� ≡ {��� > �	�} = 0.5 ��:�� ≡ {��� > �	�} > 0.5 

For our F-test the following applies: the expected proportion of success under the null-
hypothesis is 0.500 or 59.5 observations. The alternative hypothesis states that the expected 
proportion of success should be greater than 50 %.  �
:��	 ≡ {��� > �	�} = 0.5 ��:�� ≡ {��� > �	�} > 0.5 



 

 
39 

 

6.2.3 -15 weeks, +15 weeks 
This 15 weeks sample is representing the 75-day sample recalculated to weekly returns 
instead of daily.  Table 8 reveals that the returns are on average have shifting from positive to 
negative in the same way as for the daily sample. The mean pre-return^2 squared is greater 
than the post-return^2, but the median is the opposite way around. The mean standard 
deviation have also decreased in this post-data. Why the mean is not showing the same pattern 
as for the daily sample is probably because this sample only contains of 1785 observations 
compared to 8925, outliers hence have greater impact on the mean values but not on the 
medians.  

Table 8: Descriptive statistics from 15 weeks before and after the stock splits.  

  Pre-returns Post-returns Pre-return^2 Post-returns^2 
Mean 0.485 -0.319 62.449 51.794 
Median (of means) 0.593 -0.179 22.964 27.052 
Mean Std.deviation 6.499 6.305     

 
In 916 instances (see table 9) the post squared returns exceeded pre-squared returns, this 
corresponds to a proportion of success of 0.513. The z-statistics is not significant with a z of 
1.112, this result is not consistent with Ohlson and Penman’s (1985, p. 264) findings. Their 
weekly sample on the NYSE had a proportion of success corresponding to p = 0.567 and a z 
of 13.91 which is highly significant. Our results points to the same direction as Dubofsky 
(1991) weekly sample on the AMEX. When Dubofsky adjusted his daily sample in to weekly 
returns, the proportion of success decreased from p = 0.558 to p = 0.520. We cannot reject 
the null hypothesis when weekly are used, worth mentioning is that a z-value of 1.112 is 
almost significant at the 10 % level, since the sample size is relatively small the statistical 
power of the test can be questioned. The power of this test is only about 30 %, which implies 
that there is 70 % chance for a type II error; failing to reject a false H0. Of course the sample is 
representative for this time period, but this proves that a larger sample of stock splits would 
have been desirable.  

Table 9: Matched squared weekly return comparison between 15 weeks of pre- and post- split 
data. 

Post R^2>Pre R^2 Post R^2≤Pre R^2 Total Expected proportion, P 
Observations 916 869 1785 892.5 
Proportion, P 0.513 0.487 1.00 0.500 
Z-statistic 1.112 
The z- statistics tests if the proportion of 0.513 is significantly greater than 0.487.  

Table 10 shows that in 18 splits the return variance increased significantly according to the F-
test, the 18 splits corresponds to a proportion p = 0.151 which is well below 0.500. When this 
proportion is inserted in z-statics this proportion is of course not significant with a z of -7.609, 
we cannot reject the null hypothesis according to this test.  
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Table 10: Results from 119 F-test between 15 weeks of pre- and post-split returns. 

Post R>Pre Ra Post R≤Pre R Total Expected Proportion, P 

Number of  F-tests 18 101 119 119 

Proportion, P 0.151 0.849 1,00 0.500 

Mean value of 119 F-tests 1.899 

Median value of 119 F-tests 1.600 

Z-statistic -7.609 
ᵃ Post>Pre represent when the number of F-statistics are significantly greater for the post data. The z- 
statistics tests if the proportion of 0.151 is significantly greater than 0.849.  

It is also hard to observe any differences between pre- and post-split periods when means are 
plotted in figure 5. For the first time both our statistical tests are taking us to the same 
conclusion, neither the matched returns comparisons or the 119 F-test could reject the null 
hypothesis, it looks like the split effect disappears when 15 weeks of data is used instead of 75 
days of data.     

 

Figure 5: Illustration of squared weekly returns for 15 weeks of pre- and post-split data. 

6.2.4 -52 weeks, + 52 weeks 
The descriptive statistics in table 11 reveals more convincing changes for all data types. Based 
on 6188 pre-split observations the mean returns has changed from 1.079 % to -0.276 %, the 
data has shifted from positive to negative means, just like the daily data. The mean standard 
deviation also shows an increase of 0.082 %. Both the mean and the median for the variance 
estimator R^2 shows a more convincing increase, with about 22 %.  

Table 11: Descriptive statistics from 52 weeks before and after the stock splits.   

  Pre-returns Post-returns Pre-return^2 Post-returns^2 
Mean 1.079 -0.276 49.668 60.797 
Median (of means) 0.963 -0.033 22.407 30.759 
Mean Std.deviation 5.936 6.818 

 

Based on 6186 weekly observations in table 12, there are 3405 instances when our post-
variance estimator is greater than our pre-variance estimator. This proportion of success 
equals 55.0 %, which is 3.5 percentages greater than the daily data. The z-statistics for this 
proportion is also significant at the 1 % level, the null-hypothesis can be rejected. 
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Table 12: Matched squared weekly return comparison between 52 weeks of pre- and post- split 
data. 

Post R^2>Pre R^2 Post R^2≤Pre R^2 Total Expected proportion, P 
Observations 3405 2781 6186 3093 
Proportion, P 0.550 0.450 1.00 0.500 
Z-statistic 7.934*** 

***= Significant at the 1 % level.The z- statistics tests if the proportion of 0.550 is significantly greater than 
0.450.  

Only 45 of the 119 F-statistics show a significant increase in post-split variance in table 13, 
this equals a proportion p = 0.378 of the observations and are not significant in our binomial 
z-statistics with a z of -2.658. Again the two tests do not come to the same conclusions, there 
might be reasons to believe that the results are driven by outliers, that only a few splits results 
in subsequent increases variance, figure 5 illustrates this reasoning.  

Table 13: Results from 119 F-test between 52 weeks of pre- and post-split returns. 

  Post R>Pre Ra Post R≤Pre R Total Expected Proportion, P 

Number of F-tests 45 74 119 59.5 

Proportion, P 0.378 0.622 1.00 0.500 

Mean value of 119 F-tests  1.649 

Median value of 119 F-test 1.657 

Z-statistic -2.658 
ᵃ Post>Pre represent when the number of F-statistics are significantly greater for the post data. The z- 
statistics tests if the proportion of 0.151 is significantly greater than 0.849. 

Figure 6 below illustrates the weekly data in the same manner as figure 3. Here it is possible 
to observe a difference between the two periods and it confirms our findings in our binomial 
z-statistics in table 10, where the proportion of success corresponded to 0.550. If medians are 
plotted instead of means, the results get even clearer. Worth noticing is that the weekly 
sample is not as “clean” as the daily sample because of the longer time period. The sample 
period is more polluted with all sorts of events that might increase or decrease the variance. It 
is hard to say that the increase in variance is only depending on the stock splits, there might be 
other factors that we are missing. However, no previous researchers have been studying the 
long term shifts in return variances and the long term shift might be the most crucial shift for 
both the investors and the firm. The validity of the test can also be questioned for this long 
time horizon, there might be an overall shift in variance that we are capturing in our sample 
and not the effect of the stock split itself. 
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Figure 6: Illustration of squared weekly returns for 52 weeks of pre- and post-split data. 

All else equal, increased return variance implies higher risk for the investors. Let us return 
back to the twist mentioned earlier in the end of 6.2.1. We previously asked: what is the 
underlying reason for a stock to split in the first place? A super star was the answer. However, 
an imploding star is another reason, or bubble. Conducting a stock split from this point of 
view will include an information asymmetry argument, containing bad information about the 
firm. Figure 3 describes when the stock splits took place, and how the market behaved before 
and after the stock splits. There is a tendency to constitute stock split around market highs, 
about 50 of our 119 stock splits are constituted before the market corrections that started in 
the middle of 2000 and in the middle of 2007. If a managements goal is to increase the 
liquidity by attracting uninformed investors like Copeland (1979) argues, and Merton (1987) 
explained the increased return variance because of an increased number of uninformed 
investors, who is the uniformed investor? If the uniformed investor is viewed as somebody 
who is not aware of the risks associated with investing, and is always late in to market trends, 
or buying high selling low type of person. The increased return variances are compensating 
these investors for buying the stock at very high levels; hence the uniformed investors are 
undertaking excessive amount of risk. However, there are no empirical studies in favor of that 
stock splits should signal something bad, but if too many stock splits are occurring at the same 
time it could be a bubble warning.  

6.3 Test for changes in Beta 
All tests in this section are made on three different time frames; 75 days, 16 weeks and 52 
weeks, with three different beta estimators; OLS, 3-days/weeks and 5-days/weeks. Under the 
null-hypothesis we expect the beta estimator before and after the split to be equal, and we 
expect an increase in the underlying beta estimator in the alternative hypothesis. All pre- and 
post- mean differences are analyzed with a two sample T-test. �
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6.3.1 Daily data 
Table 14 shows us that the mean daily OLS-estimator has increased between the pre and post 
period, the increase is only 0.016 and it is roughly a 2 % (0.779/0.762) increase, this number 
is not significant in the T-statistics. The 3-day estimator has decreased unlike the others, this 
might be explained by the change in the underlying lag and lead coefficients. The lead 
coefficient Rmt+1 has decreased from a positive 0.031 to a negative value of -0.043. The 5-
day estimator shows a similar behavior as the OLS-estimator, the estimator shows the largest 
increase by 0.205 which is about 20 %. The increase of 20 % is however a recurring number 
from previous studies, Brennan and Copeland (1988 b, p. 1011-1012) found similar results in 
their study. Even though our test is not significant, the statistical power in our test can be 
questioned followed by our relative small sample size (n=119). The daily beta is often seen as 
a noisy estimator and especially during short time intervals. Wiggins (1992, p. 632) argues 
that the shifts in short term betas are caused by a plausible estimated increase in variance, and 
this does not imply an automatic shift in beta. For our daily beta estimators we cannot reject 
the null-hypothesis.  

Table 14: Differences between pre- and post-beta values based on 75 trading days before and 
after the split date. 

  Beta estimator   Lag and lead Betas 
Days OLS 3-Day 5-day Rmt-2 Rmt-1 Rmt+1 Rmt+2 
(-75, -1) 0.762 0.946 0.984 0.054 0.106 0.031 0.034 
(+1, +75) 0.779 0.856 1.189 0.040 0.036 -0.043 -0.021 
Post minus pre 0.016 -0.091 0.205 
T-statistics 0.214 -0.950 0.776           

The T-statistics tests if the post-split beta is significantly greater than the pre-split beta. 

6.3.2 Weekly data 
6.3.3 -16 weeks, + 16 weeks 
This sample almost corresponds to the daily sample, 75 trading days equals 15 weeks. All the 
three different beta-estimators in table 15 points against the same results, all are showing an 
increase in underlying beta. However, none of the estimators have increased significantly. The 
OLS- and the 3-week estimator have increased between 4 % and 3 % on average. The 5-week 
estimator shows the largest increase in all time periods, an increase of 0.589 which 
corresponds to a 43 % increase. Why this shift is not significant might be explained by a large 
variance among the beta-values, this because the few number of observations for every beta 
calculation. The lead and lag coefficients for Rmt-2 and Rmt+2 are also changing sign from 
negative to positive, and from positive to negative. Our three different beta estimators are 
confirming Wiggins (1992, p. 636) findings; the changes in beta-values are just illusory. The 
null-hypothesis cannot be rejected for a 16 week beta. 

 

 

 

 

 



 

 
44 

 

Table 15: Differences between pre- and post-beta values based on 16 weeks before and after the 
split date. 

  Beta estimator   Lag and lead Betas 
Weeks OLS 3-Weeks 5-Weeks Rmt-2 Rmt-1 Rmt+1 Rmt+2 
(-16, -1) 0.933 1.384 1.365 -0.026 0.154 -0.070 0.025 
(+1, +16) 0.974 1.426 1.954 0.198 0.198 -0.108 -0.065 
Post minus pre 0.041 0.042 0.589 
T-statistics 0.576 0.047 0.817           

The T-statistics tests if the post-split beta is significantly greater than the pre-split beta. 

6.3.4 - 52 weeks, + 52 weeks 
The long term beta estimators, based on 52 weeks are showing mixed results in table 16. The 
T-statistics for the OLS-estimator are showing significant results at the 10 % level, the 
increase in OLS-beta from on average 0.869 to 1.001 corresponds to a 15 % increase. The 
result from the OLS-estimator is very contradicting, and do not confirm Wiggins (1992, p. 
637) findings. Wiggins could not find any significant change in the OLS-estimator for a 6 
month period, with monthly data. Our study is not using monthly data and the time period is 
52 weeks, hence the results cannot be compared directly with Wiggins (1992). If we view the 
6 month data as a medium term period, maybe shifts in beta values are considered a more 
long term process. However, only the OLS-estimator proved a significant increase, the other 
two estimators are decreasing. This is the first time that all three estimators are moving 
towards 1.000, this might be explained by over and under reactions in the pre-beta values. 
Scholes and Williams (1977, p. 311) argued that the OLS-estimator underestimated true beta 
value, since the majority of the stock splits occurred before or during a stock market bubble it 
is not irrational to believe that the  OLS-beta was underestimated during these times.  

Table 16: Differences between pre- and post-beta values based on 52 trading weeks before and 
after the split date. 

  Beta estimator   Lag and lead Betas 
Weeks OLS 3-Weeks 5-Weeks Rmt-2 Rmt-1 Rmt+1 Rmt+2 
(-52, -1) 0.869 1.701 1.417 -0.012 0.134 -0.039 0.044 
(+1, +52) 1.001 0.941 1.235 -0.060 0.070 -0.140 0.026 
Post minus pre 0.131 -0.761 -0.182 
T-statistics 1.760 -1.288 -0.990           
The T-statistics tests if the post-split beta is significantly greater than the pre-split beta. 

6.4 Combined results 
In previous parts of this chapter, the results from the variance test and the results from the 
beta change test are only analyzed one by one. Our 75-day sample showed a significant 
increased variance when the non-parametric test was used, it make sense that the investors 
and traders might get a little bit irrational and confused in the short term. This is seen in figure 
3; the first trading day after the split has on average highest variance of all 75 days. However, 
if the 75 days-period is measured with weekly data, there is no different between the pre- and 
post-split period, why this is the case is discussed in section 6.6. The 52 week sample is 
showing the largest increase in return variance, our test for changes in 52 week beta are not 
showing any significant results. Since the beta-values are on average not changing, this 
implies that the covariance between the stocks returns and the market returns are not 
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changing, this probably means that the overall market volatility has increased in our 52 week 
sample.    

Just by eyeballing table 2, 3 and 4 and figure 3leads to suspicion about the sample, the splits 
are not evenly distributed between our investigated years. If a vast majority of the splits are 
constituted on a peak in the market, this could have a huge impact on our 52 week time 
period. We earlier mentioned that about 50 of the 119 stock splits constituted around market 
highs, followed by a market correction. This speaks for that the 52 week increase in variance 
in increasing because of an overall increase in market variance. 

6.5 Discussion 
Our sample size of stock splits is compared to previous studies rather small, from a statistical 
standpoint this is of course not a good thing. Our proportion of significant F-tests are very low 
compared to Ohlson and Penman (1985), the sample size can explain the big differences.  

Why our 75 days and 15 week sample is differed in results can probably be explained by two 
reasons; (1) weekly data is less noisy than daily and therefore the mean effect is higher on 
daily data, this also speaks for that noise traders are attracted, the noise traders or the small 
investors are only having impact on the daily returns, but they have no impact on the variance 
in the weekly returns. On the other hand the 52 weeks sample had the largest increase in 
returns variance. (2) The 15 week sample only consists of 1785 matched observations and the 
daily sample consists of 8925 matched observations, the statistical power for the 15 weeks 
sample can be questioned, and the z-statistics of 1.112 is close to being significant. A greater 
amount of stock splits would have been preferred. Because of the lack of statistical power in 
our 15 weeks sample, it is hard to believe the test.  

In section 6.2.1, table 7, of the 119 stock splits 38 showed a significant increase in variance at 
the 5 % level and 18 showed a significant decrease in variance at the 5 % level according to 
the F-test (this is not showed in the table). This number might question our proportion of 
success choice in this test to be too conservative, because there are three possible outcomes; 
(1) significant increase, (2) significant decrease or (3) either of the first two. However, if the 
proportion of success is adjusted to 0.333 which is a less conservative number, the Z-statistic 
is still not significant with a Z of -0.316.Maybe the variance is following some kind of 
binomial process, with three outcomes. However, this is just thought about the stochastic 
feature about the variance process. 

According to our statistical test there is an increase in return variance after the stock splits. 
These findings are not in favor of the theory of economic irrelevance of shares outstanding. 
The ultimate implication of this theory is that the return variance should be the same before 
and after a stock split, our study suggests that there is on average an increase in return 
variance after a stock split, this confirms Ohlson and Penman (1985) and Dubofsky (1991) 
findings. In our daily sample there is a slight increase in returns variance, and the 52 week 
sample showed a more convincing increase in return variance. This can be explained by the 
signaling hypothesis, and it refers that the market takes time to perceive the signal from the 
firm’s management. The increase in return variance from our sample support the liquidity 
hypothesis, because there is a correlation between return variance and liquidity measured as 
transactions.  
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7. Conclusion 
In this chapter we come to our conclusion from our study, followed by a discussion about our findings, 
contributions from our study, suggestions for further research and credibility criteria.  

7.1 Conclusion 
In the beginning of if this paper we asked the following research question: 

- Is there an increase in volatility measured as return variances and an increase in systematic 
risk measured as beta due to a stock split on the Stockholm Stock Exchange? 

Through an event study on the Stockholm Stock Exchange for the years between 1997 and 
2012, 119 stocks splits between these years, with a split factor of at least two have helped us 
to answer this question. Based on previous theories, we deducted our hypothesis, with a 
positivistic research philosophy and quantitative analysis with statistical tools we came to 
following conclusion:  

By matching 8925 squared daily returns from 75 days of pre- and post- split data, our sample 
of stock splits showed an increased return variance in a proportion 0.515 of the matched 
squared daily returns, this number is significant at the 1 % level in our binomial z-statistics; 
we can reject our null-hypothesis for our daily data. However, this proportion is not as 
convincing as Ohlson and Penman’s (1985) proportion of 0.577, or Dubofskys (1991) 
proportion of 0.558. If the returns are compared on a 15 week interval instead of 75 days, the 
changes in variance disappear, this confirms Dubofsky (1991) findings, and the null-
hypothesis cannot be rejected if 15 weeks of data is used. When 52 weeks of pre- and post- 
split data is used, there is an increased variance in a proportion of 0.55 of the 6186 matched 
observations, this proportion is far greater than our daily sample and tells us that there might 
be a long term effect on the return variance. According to our 52 week sample, the null-
hypothesis can be rejected at 1 % level. We have reasons to believe that the 52 week change 
in returns variance is affected by an increase in the overall market variance, because our 
sample of stock splits is heavily concentrated to some time periods.  

Our sample only consisted of 119 stock splits and they were not evenly spread in our sample 
among the years (see table 3), about half of the stock splits occurred between 1997 and 2001. 
Out of 119 splits, 98 occurred between April and June (see table 4), there may be some 
seasonal effects affecting our results, or having significant impact on the results. The clusters 
of stock splits can affect the assumptions for the statistical tests; the independency assumption 
for the T-test is therefore violated, when the stock splits have overlapping time periods. This 
means that the same market returns are used to derive the beta-values, and, thus, leads to a 
less reliable statistical test.   

We measured the changes in systematic risk as changes in beta derived from the CAPM. 
Three different beta-estimators were used; OLS, 3-day/weeks, 5-day/weeks. None of our beta-
estimators showed a significant increase at the 5 % level in our sample based on 75 days of 
pre- and post-data. There are no significant changes at the 5 % level if the three beta-
estimators are compared on a 16 and 52 week basis, our results confirms Wiggins (1992) 
findings; beta changes are just illusory.  

This study observed an increase in return variance after the stock splits. According to the 
economic irrelevance of shares outstanding, there should not be any difference between the 
pre- and post- split variance. Therefore, we can conclude that this study violates the theory. 
This study confirms Ohlson and Penman (1985) and Dubofsky (1991) findings. This study did 
not find any impact of the splits on the systematic risk measured beta, this confirms Wiggins 
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(1992) findings. Because of the increase in return variance, we suggest that there might be a 
need to review the theory of economic irrelevance of shares outstanding in the finance 
context. The increase in returns variance can be interpreted as the management’s success of 
signaling the market, enhancing liquidity and reducing information asymmetry without any 
additional cost of capital.  

7.2 Contribution 
Our study based on the Stockholm stock Exchange has provided information to the investors 
about the short term consequences of a stock split; the increased return variance can be 
viewed as an increased risk for the investor. There is however, no increased systematic risk, a 
stock split on the SSE should not have an impact on the cost of capital for the splitting firm. 
We observed that the beta-component is not as sensitive as the return variance; even though 
there is an increase in returns variance it does not affect the beta component. This study 
expanded previous studies, especially Ohlson and Penman (1985) and Dubofsky (1991) in to 
a European Stock Exchange which is characterized by a stakeholder based system. To the 
finance literature this study suggests a review of the theory of economic irrelevance of shares 
outstanding. 

From a management point of view, the increase in returns variances in this study can be 
supportive to the signaling hypothesis, management have succeeded to attract a broader base 
of investors by signaling the market. By attracting a broader base of investors will ultimately 
increases the liquidity of the stock and this could be used as a tool for preventing hostile 
takeovers. This study found that the volatility after the stock splits increased both in the short 
and the long run, that refers that the investors behavior have been changed and this supports 
the information asymmetry argument. A stock split can be done without any additional cost of 
capital because there is no support for a change in systematic risk in this study.  

In the investor’s point of view, the investor should be prepared for an increase in returns 
variance when a firm constitutes a stock split. This is not only a temporary increase in return 
variances, but also a longer term increase. This study suggests that investors should be aware 
of the management perception about the liquidity of the stocks around the stock split decision. 
Even though the volatility is increasing the investor get compensated by more liquidity of the 
stocks.  

This study suggests that the market analyst should reassess the stock of the splitting firm 
around the stock split decision. Because, by the splitting decisions firms might claim that the 
firm value has been underestimated. The market analyst, like the investors, should also try to 
reveal new information associated with the decision of splitting the stock by the firm’s 
management. This is because the firm’s management probably are trying to reduce the 
information asymmetry by the stock split decision.  

7.3 Further Research 
Dubofsky (1991) argued that the exchange factor was the most important factor why the 
variance increased more or less after a stock split, there might be something in his statement. 
Three different studies on three different stock exchanges are revealing three different results. 
Even though all three results are showing a significant increased post-split variance, there is a 
5.7 percentage differ between the highest and lowest proportion of success. The next question 
is why the differences are that big? Further research on differences among the stock 
exchanges around the world, how the microstructure and institutional factors are affecting the 
variance on stocks. As we mention in the discussion our sample size is rather small compared 
to other studies, therefore a more extensive research on the SSE would be more convincing.  
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This study speaks for that the signaling value is an important motivation for conducting a 
stock split. Since our sample had a higher post-split variance it could be interesting to see if 
the managers of the splitting firms have stock options in the firm, the valuation of options are 
affected by the variance and the implied standard deviation. Furthermore, including 
stakeholder and shareholder perspectives to study the stock splits can me more interesting.   

7.4 Credibility Criteria 
The credibility criteria refer to reliability and validity of the research. Credibility criteria are 
crucial for the research quality assessment.  The reliability criteria of a research refers that all 
the measures should be consistent. On the other hand, validity of the research concerned with 
the integrity of the findings (Bryman & Bell, 2005, p. 50). We believe that the credibility 
criteria’s are fulfilled in this study. 

7.4.1 Reliability Criteria 
The purpose of the assessment of the reliability criteria is to investigate whether the results of 
the study or research maintain the same result in repetition under the identical circumstances. 
Reliability measures a degree to which the research can be repeated in the future (Bryman & 
Bell, 2005, p. 48-49). This means that the findings of the research should be replicable by 
other researchers and observing the similar facts.   

We have taken our sample from DataStream Advance. All 119 stock splits on Stockholm 
stock exchange can be found any time without any physical destruction. These data are 
publicly available. Therefore, we believe that if someone would like to replicate this study, 
they would need to take the same time period, the same data and the same methodology that 
we used for this study. 

The reliability of the source of the data and the method of collecting data is also important for 
the quality of the research. The reputation and the authority of the source play an important 
role to assess the reliability of the source of collected data (Saunders et al., 2009, p. 274). To 
have reliable data researcher should assess the trustworthiness prior to employing the data on 
the research.  

We have assessed the trustworthiness of data before we used them in this study. All the 
theories that we used in this study are well known in the finance literature and published in 
high ranked academic journals and books. Articles are taken from official databases such as 
LIBRIS and Business Source Premier which is undoubtedly trustworthy. The books we have used 
are often used in teaching purposes, and are well known in their field. The data we used in the 
study were taken from DataStream Advance which is also well known and reliable. 

7.4.2 Validity 
The validity of the research refers to the validity of the research findings of or conclusion.  
Most of the scholars talk about two important types of validity related to research findings. In 
this study, we are highly concern about these two types of validity: internal validity and 
external validity. 

Internal validity deals with the casual relationship between two or more variables (Bryman & 
Bell, 2005, p. 49). For every effect there is a cause and researcher needed to find this causal 
relationship. As we are studying the impact of the stock splits on the return variance, we 
believe that we will observe the casual relationship that will help us to conclude the research. 
That is how we believe that this study had fulfilled the internal validity of the research. 
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External validity concerns about the transferability of the research findings into the other 
research context (Bryman & Bell, 2005, p. 49). One of the common threats of external 
validity of the research findings is the conclusion drown by suing the small sample compare 
to the total population. In this situation, this study used small sample from Stockholm stock 
exchange form 1997-01-01 to 2012-02-01 because the data provided by Datastream Advance 
before 1997 incomplete and may contain errors. However, the quality of the result of this 
study is transferable to similar study using large sample if the data is completed and there is 
no error. As European stock markets are stake holders oriented the quality of the research is 
also transferable with the European stock exchanges.  
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