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Abstract 
The question many investors ask is whether or not it is possible to beat the market and 
earn money by being active on the stock market. In efficient markets this should not be 
possible, but several researches have come up with strategies that prove the opposite. 
There are certain market movements that cannot be explained by the arguments of the 
traditional efficient market hypothesis and such market movements are in the standard 
finance theory called anomalies. Two well-known anomalies are the P/E effect and the 
small firm effect.  
 
The P/E effect means that portfolios with low P/E stocks attain higher average risk-
adjusted returns than portfolios with high P/E stocks. Similarly, the small firm effect 
means that companies with small market capitalization earn higher return than those 
with large market capitalization. Even though these anomalies were discovered in the 
US, they occur on other markets as well. However, most of the studies regarding these 
have focused on developed markets. Therefore, the focus in this study has been on 
emerging markets, more specifically the Baltic market. 
 
The problem we aimed to answer with this study is whether or not it is possible to attain 
abnormal returns on the Baltic stock market by using the P/E effect or the small firm 
effect. Further on, we found it interesting to investigate which one of the two anomalies 
that is the best investment strategy. By doing this, we have also been able examine if the 
Baltic market is efficient or not. 
 
The study investigates all listed firms (both active and dead) with available data on 
Nasdaq OMX Baltic between the years 2000-2014. There are two different samples, a 
P/E sample and a market capitalization sample. The firms in the samples are ranked and 
grouped into portfolios and then tested to see if there is significant evidence of the 
existence of the P/E effect and the small firm effect. 
 
The results of the tests show that the Baltic market is not completely efficient, since 
statistical support was found for the small firm effect. This implies that it is possible to 
attain abnormal returns on the Baltic market by investing in small capitalization stocks. 
However, the tests showed no significant evidence of the P/E effect. For this reason, 
with the assumptions made, we recommend the small firm effect as an investment 
strategy on the Baltic stock market.  
 
Keywords: Efficient market hypothesis, behavioral finance, CAPM, anomalies, P/E 
effect, small firm effect, abnormal return, significance test, regression analysis, 
emerging market, Baltic market. 
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1. INTRODUCTION 
The question many investors ask is whether or not it is possible to earn money by being 
active on the stock market. Investors strive to find patterns and exploit them to attain 
higher returns than the common market. On an efficient market it should not be possible 
to systematically beat the market, but there are several researches that demonstrate the 
opposite. The introduction to this study consists of a background where different 
theories and previous studies are summarized to clarify the research gap, which we aim 
to fill with our research. Further on, the specific problem definition and the purpose of 
the study are clarified before we explain the theoretical and practical contribution. 

1.1 Problem Background 

Market efficiency has for long been a well debated financial topic around the world. To 
find the beginning of the concept, we have to go back to March 29, 1900, which is 
considered to be the day that mathematical finance was born. It was on that day Louis 
Bachelier, a French doctoral student, successfully defended his thesis “Théorie de la 
Spéculation” at the Sorbonne University (Bachelier, 2006). The work consisted of a 
study of stock and commodity prices in order to find out if they were rational and 
followed a pattern or if they fluctuated randomly. Even though the result revealed the 
difficulty in predicting the market and the random characteristics of the prices, it was 
ignored for a long time (Yalçın, 2010, p. 24). It took many years and many further 
studies until Eugene Fama (1970) formed the Efficient Market Hypothesis (EMH). 
Fama’s theory states that “a market in which prices always fully reflect all available 
information is called efficient”, meaning that no investor should be able to beat the 
market without increasing the portfolio risk. However, the returning question was still if 
markets actually were rational or not. 
 
In a parallel extent, a direct critic towards the EMH was formed. As well as there are 
studies that prove that markets are efficient, there are studies that claim the opposite. 
Kuhn (1970, pp. 52-53) defined an anomaly as a violation of the paradigm-induced 
expectations that govern normal science, which has later been commonly used to 
describe the differences between observed and theoretically expected data. In capital 
markets, anomalies represent patterns in financial asset returns that are not predicted by 
a central theory or paradigm. According to Yalçın (2010, p. 35) there is a constant 
debate whether the market inefficiency is caused by anomalies and there are many 
different types of anomalies observed on different capital markets. Still, there is much 
more to be done in this area. 
 
A mutual defense of proponents of the EMH when anomalies are presented is that it is 
not the market that lacks efficiency, but the models used in the studies. To investigate 
whether a market anomaly exists, that is if there is a possibility to create a portfolio 
strategy to attain higher returns without increasing the risk, scientists use models to 
calculate the expected return. The difference between the actual return and the expected 
return is called abnormal return, which is a measurement of how profitable such 
strategy would be when adjusting for risk. The central model to calculate expected 
return to discover market anomalies is the Capital Asset Pricing Model (CAPM), 
developed by William F. Sharpe (1964). An alternative way to explain anomalies is by 
behavioral approaches. According to Kahneman & Tverksy (1979, p. 263) the 
behavioral approach means that investors suffer some cognitive limitations in their 
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decision-making. These limitations cause irrationality when they have to make 
investment decisions, which in turn cause inefficient markets. 
 
Of all the different anomalies documented on the markets, there are a few that stand out 
from the crowd. One of the most important anomalies discovered on the US stock 
market is according to Oprea (2013, p. 102) the size effect, also referred to as the small 
firm effect. Empirical tests of the CAPM have proven that this anomaly is not in 
accordance with the model. Rolf Banz (1981) showed in a study of NYSE-listed stocks 
that companies with small market capitalization earn higher return than those with large 
capitalization. This small firm effect generated abnormal returns that could not be 
explained by CAPM. Further on, Fama & French (1992) confirmed Banz’s theory. 
Their tests showed that the return factors were highly related to firm size and book-to-
market equity when using a multifactor asset-pricing model instead of the CAPM. 
 
Another documented anomaly is the P/E effect, which states that portfolios with low 
P/E stocks attain higher average risk-adjusted returns than portfolios with high P/E 
stocks. The man behind this theory is Basu (1977) who divided the stocks in the NYSE 
into percentiles and found out that the portfolio consisting of low P/E stocks had 
generated abnormal returns. The study received a lot of attention because it questioned 
the semi-strong form of the EMH. The theory has later on been proven by several 
studies on different markets, for example Lakonishok, Schleifer & Vishny (1994) and 
Kelly, McClean & McNamara (2008). However, by using an approach similar to Basu 
(1977), Johnson, Fiore & Zuber (1989) came up with a different conclusion. They 
concluded that it was possible to attain abnormal returns by selecting stocks based on 
their P/E ratios but that these returns were attained when investing in high P/E stocks, 
not low, questioning the validity of Basu’s theory. 
 
Even though these anomalies were discovered in the US, they occur on other markets as 
well. The weak-form efficiency of capital stock markets have been studied extensively 
but, although the number of emerging markets in Europe has grown rapidly, most of the 
studies have focused on developed markets (Smith & Ryoo, 2003, pp. 290-291). After a 
discussion with Karlis Danevics, the CFO of SEB Latvia, we came up with the idea to 
analyze the efficiency on the Baltic market. Compared to developed equity markets in 
Europe, the Baltic stock market has a rather brief history.  
 
The Baltic stock market Nasdaq OMX Baltic is formed by Nasdaq stock exchanges in 
Riga, Tallinn and Vilnius. The main purpose of the composition is to minimize the 
differences between the three markets in order to simplify cross-border trading and 
attract more investments to the region. There has been a period of rapid changes in the 
Baltic stock exchanges over the last couple of years. First they were acquired by the 
Scandinavian OMX Group, which was later taken over by Nasdaq, the world’s largest 
exchange company with over 3,500 listed companies (Nasdaq Baltic1, 2015). Today all 
three Baltic stock exchanges, consisting of 34 listed companies on the Baltic Main list 
and 43 companies on the Baltic Secondary list, are majority or fully owned by Nasdaq 
OMX (Nasdaq Baltic2, 2015). However, according to Lieksnis (2010, p. 2) the 
exchanges lack of new listings and face a relatively low turnover. One way to overcome 
this problem is to implement more research about profitable methods to invest in the 
Nasdaq OMX Baltic-listed shares. This would possibly increase the popularity of 
investing among both individuals and institutions. Therefore we find it interesting to 
extend the knowledge of making profitable long-term investment in the Baltic stock 
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exchanges. In addition to this, Nikkinen, Piljak, & Äijö (2012, p. 401) state that the 
Baltic countries were also the most heavily affected economies among the EU member 
states following the 2008-2009 financial crisis, making this area further more interesting 
to investigate.  
 
According to Schwert (2003, p. 1), anomalies indicate either market inefficiency, i.e. 
profit opportunities, or lacks in the underlying asset-pricing model. However, after they 
have been analyzed and documented in reports and literatures they often seem to 
disappear. Schwert’s report shows that the small-firm effect decreased after the first 
studies were documented in academic literatures but there is still evidence that the 
anomaly exists. Kvedaras & Basdevant (2002) analyzed the weak-form efficiency on 
the three Baltic stock markets and found absence of random walk, which indicated 
market inefficiency. However, the findings also showed that the efficiency in these 
markets had increased overtime following the development of the financial markets. 
This supports Schwert’s (2003) theory and raises the question whether profit 
opportunities that existed in the past have been arbitraged away or if the anomalies 
basically were statistical deviations that attracted the attention of scholars. 

1.2 Problem Definition 

As stated, in an efficient market the prices fully reflect all available information, which 
makes it impossible to make excess returns. However, by using specific investment 
strategies it is possible to beat the market and make superior profits in the weak or semi-
strong form of market efficiency. There are two basic approaches when making 
investment decisions in shares of individual firms. First there is the fundamental 
analysis of the firm’s financial characteristics, and secondly there is the technical 
analysis of the firm’s stock price history. Although the technical analysis still has 
support from some researchers, the majority of the scientific research in the world today 
focuses on developing the fundamental analysis methods (Lieksnis, 2010, p. 2). 
Fundamental analysis is a cornerstone of successful investing because it enables you to 
find under- or overvalued securities to invest in and to locate market anomalies. 
 
Studies regarding anomalies like the small firm effect and the P/E effect are common in 
developed countries, especially in the US. However, by limiting the research area to 
emerging markets in Europe and, more closely, to the Baltic stock market, the studies 
are relatively few. Lieksnis (2010, p. 2) states that the important area of asset pricing is 
still undeveloped in the Baltic States. This is supported by Oprea (2013, p. 114) and 
Stankevičienė & Gembickaja (2012, p. 125), meaning that there is more to be done 
regarding anomalies on the Baltic market, that future research could extend their work 
by investigating other types of anomalies. Hence, given the conflicting results in the 
past, the lack of recently completed studies in the area and the limited information 
available, we have come up with the conclusion that the small-firm effect and the P/E 
effect on the Baltic stock market are the most interesting anomalies to investigate seen 
from an investor’s point of view. By investigating these anomalies we can hopefully 
conclude whether the market is efficient or not and give recommendations on 
investment strategies. 
 
Similar to studies like Basu (1977) and Kelly et al. (2008) have completed on the 
American respectively the Australian market, we will divide the stocks on the Baltic 
market into portfolios based on their P/E ratio to see if the low P/E stocks have 
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generated higher return than the high P/E stocks. In this way, we can see if the P/E 
effect exists. Parallel to this, we will also create portfolios with stocks based on market 
capitalization, similar to studies like Banz (1981) and Fama & French (1992), to see if 
the companies with small market capitalization have generated higher return than the 
companies with large market capitalization. In this way, we can see if the small firm 
effect exists. 
 
Based on the preceding, the main problem this study aims to answer is: 
 
- Can you attain abnormal returns on the Baltic stock market by using the P/E effect or 
the small firm effect as an investment strategy? 

1.3 Purpose 

The main purpose of this research is to investigate whether or not it is possible to earn 
higher return than the market index, after risk has been adjusted, on the Baltic stock 
market by applying the P/E effect or the small firm effect. By creating portfolios based 
on both P/E ratios and market capitalization it will be possible to test them individually 
and see if one or both of the anomalies exist. In addition to this, we will also investigate 
which of these effects that is the best to use seen from an investor’s point of view. By 
doing this, we will examine and possibly question Fama’s (1970) efficient market 
hypothesis, i.e. that it is not possible to attain abnormal returns without increasing the 
portfolio risk.  

1.4 Theoretical and Practical Contribution 

The theoretical contribution of this study is first of all increased knowledge regarding 
anomalies on the Baltic stock market. The research on anomalies is generally 
comprehensive but, as said, there has been less research made on emerging markets 
compared to developed markets. As this specific research area and period is relatively 
unexplored, this study will hopefully enrich the Baltic market with knowledge about 
whether or not the P/E effect and the small firm effect exist. The study will also discuss 
the main contradictions against anomalies, such as the efficient market hypothesis and 
random walk. The result might contribute to an increased insight whether the two 
anomalies differ over market and time by comparing it to previous studies. 
 
As investors nowadays can do most of the fundamental analysis themselves and are less 
independent on help from companies, this study might accommodate the investors with 
additional information for their investment strategies. This is done by utilizing the result 
of whether the anomalies exist on the market or not and which one is recommended to 
attain superior profit. If the results show that it is possible to earn excess return by 
applying the effects, investors can make their own portfolios based on low P/E stocks or 
small capitalization companies.  
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2. THEORETICAL METHOD 
This chapter contains a discussion of the choice of research method and approach to 
the defined problem that is investigated. The aim is to give the reader an understanding 
about the course of action taken to find and collect the sufficient information and 
theories for this study to be able to analyze the result. 

2.1 Choice of Topic 

Both authors of this study are in the progress of completing the last semester of the 
magister program in finance at Umeå University. We have both grown a deep interest in 
finance and trading, so the choice to write about something within these two areas was 
fairly easy. The first plan was to employ a study with focus on the Swedish stock 
market. The more we read on the subject however, the more we realized that the 
Swedish stock market is a well-explored market. For this reason, we came to the 
conclusion that it was more interesting to study an emerging market in order find 
interesting results. Since we later on came in contact with the CFO of SEB Latvia, who 
thought that it would be interesting to take part of a study within the area of market 
efficiency, we decided to focus on anomalies on the Baltic stock market. This subject 
got even more interesting after having researched what was done in the area and found 
that the subject of anomalies on the Baltic market was fairly unexplored. The anomalies 
that caught our interest the most were the ones employed by Basu (1977) and Banz 
(1981) regarding the P/E effect respectively the small firm effect. After the research had 
been concentrated on these two, we found plenty of studies that recommended further 
research within the areas, e.g. Lieksnis (2010, p. 2) and Oprea (2013, p. 114), which 
made our choice clear. 

2.2 Perspective 

According to Bjereld, Demker & Hinnfors (2009, p. 17), it is vital to establish from 
what perspective the study is conducted. If this is not clarified in the study, it might lead 
to the situation where the reader applies his or her own perspective, which might lead to 
a biased picture of the reality. Further on, by establishing from what perspective the 
study is conducted, it becomes easier for the reader to identify if the study is of interest 
to him or her (Bjereld et al. 2009, p. 17). This study is completed from an investor’s 
perspective. The reason for this is that significant results would make it easier for 
investors to know whether to apply anomalies when investing or not. Further on, the 
perspective is not specified to a certain type of investor, since the findings would be of 
interest to both private investors and financial institutions.  

2.3 Epistemology 

Epistemology is a concept that focuses on what is accepted as knowledge within a field 
(Bryman & Bell, 2011, p. 15). There are two types of main approaches within 
epistemology. Both Saunders (2009, p. 109) and Bryman & Bell (2011, pp. 15-16) refer 
to these as positivism and interpretivism. In order to explain the difference between the 
two concepts, Saunders (2009, p. 112) states that there are two types of researchers. The 
first of them is classified within the field of science and sees knowledge as things that 
can be proved with actual facts and data. Hence, this researcher argues that he leaves no 
room for misinterpretation, since facts and data only should be viewed objectively. This 
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category of researcher has a positivistic approach. Further on, the opposite of the 
positivistic researcher is the one that tries to find solutions within soft values, such as an 
individual’s feelings and mood. Instead of only observing actual data and physical 
objects, this researcher searches for other factors from which he can interpret his version 
of reality. For this reason, interpretivism is a more subjective part of research 
methodology (Saunders, 2009, p. 113). 

Since this study aims to examine historical data in the shape of stock prices, and how 
they are affected by certain factors, the positivistic approach is better suited. Bryman & 
Bell (2011, pp. 15-16) support this by stating that it creates an objective view of the data 
and higher credibility, since the authors’ opinions and feelings are excluded. Another 
reason for the choice of a positivistic approach is found in inspiration from previous 
studies within the subject. Since previous studies conducted about anomalies, such as 
Barry et al. (2002) and Kelly et al. (2008), have based their findings on actual facts and 
data, the assumption can be made that they have used a positivistic view on what is seen 
as knowledge. This is why we have chosen to apply this approach as well. 

2.4 Ontology 

The concept of ontology describes how an individual perceives the reality. Hence, it 
raises the discussion regarding what assumptions the individual makes about the reality. 
Depending on how he decides to see the reality, it has consequences on how the study 
will be conducted (Saunders, 2009, p. 110). According to Bryman & Bell (2011, p. 21), 
an individual can see the reality from two perspectives. Either he sees the world from an 
outside perspective, where he simply observes the reality, or he sees reality as an entity 
that is affected by his own values and actions. The first is described as objectivism, and 
the second is referred to as constructionism.  

Since the study will be based on data collected from Thomson Reuters Datastream, 
which will be compared and statistical tested, there is neither possibility nor reason to 
include the authors’ subjective opinions to the study. Hence, the only rational way to 
conduct the study will be in an objective way. The choice of an objective approach will 
also decrease the probability that the study becomes biased, caused by 
misinterpretations by the authors. Ejvegård (1996, p. 17) supports this approach by 
stating that all scientific studies should strive towards an objective view of reality, since 
this lowers the risk of biased interpretations.  

2.5 Approach  

Before starting the process, it is essential to establish what approach that should be used 
in the study. This is important since it will have a large effect on how the study will 
relate to earlier studies and theories within the subject. According to Bryman & Bell 
(2011, p. 11) and Olsson & Sörensen (2011, p. 47), there are two types of approaches, 
deductive and inductive.  
 
Deductive approach is according to Bryman & Bell (2011, p. 11) the most common of 
the two. It means that the authors take use of the theories and studies that exist within 
the area, and from this, construct their own hypotheses. After this, the author collects 
and analyzes data in order to find results that can either reject or support the hypotheses. 
If significant results are found, this can lead to reformulation of the theories that was 
used in the study. This process can be seen in figure 1 on the next page. 
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Figure 1: Process of Deductive Approach 

 
Source: Bryman (2008, p. 26) 

 
The second type of approach is called inductive and can be seen as the exact opposite of 
the deductive approach. While deductive studies are based on already existing theories, 
inductive studies aim to create new theories with the results of the studies (Bryman & 
Bell, 2011, p. 13). 
 
Since this study will be conducted by using already existing theories, such as the 
efficient market hypothesis and anomalies, it is obvious that the deductive approach is 
the most appropriate. Hypotheses will be set regarding the Baltic market, which in turn 
will be compared to the empirical data. From this, the study will find results that can 
either confirm or reject these hypotheses. If the findings are significant, the theories 
regarding anomalies in the Baltic stock market might need to be renewed. This will be 
described more closely in the practical method.  

2.6 Method 

There are two types of methods that can be conducted when writing a study, qualitative 
and quantitative method. According to Bryman & Bell (2011, p. 26), there are plenty of 
differences between the two, and for this reason it is essential to both discuss them and 
state reasons for why one of the methods are chosen. 
 
The characteristics of qualitative method are thoroughly explained by Yilmaz, (2013,  
p. 316). He explains the features of the methods by including concepts that have been 
mentioned previously in the chapter, ontology and epistemology. When it comes to 
ontology, qualitative method has a more subjective view of reality. In the discussion 
regarding epistemology, a qualitative method is more similar to interpretivism. An 
explanation of this is because in a qualitative study, there is more room for the author to 
include personal values, since it usually consists of interviews (Yilmaz, 2013, p. 315). 
Further on, he states that the qualitative method is flexible and that it looks at a larger 
picture of a process, in order to understand it in a more fundamental way. An issue with 
this method is that it can loose credibility, since the author might misinterpret the facts 
and create a biased picture of the reality (Yilmaz, 2013, p. 319). 
 
Quantitative method, on the other hand, focuses on explaining phenomenon with 
support of numbers and data, which in turn are measured with help of mathematical and 
statistical methods (Yilmaz, 2013, p. 311). Hence, when it comes to the concepts 
ontology and epistemology, quantitative method is rather different from a qualitative 
method. A quantitative method seeks to present an objective view of reality and has a 
positivistic approach of what is seen as knowledge (Bryman & Bell, 2011, p. 27). 
Another characteristic of quantitative method is that it is more appropriate for studies 
that have a deductive approach. With the problem definition and purpose of the study in 
mind, the most appropriate method to use in this study is quantitative method. The 
course of action and how this method will be used in the study are discussed in the 
practical method. 

Theory	   Hypothesizes	   Data	  
collection	   Results	  

Con6irm	  or	  
reject	  

hypothesizes	  
Reformulate	  
theory	  
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2.7 Ethics and Moral 

The subject of ethics has according to Saunders (2009, p. 168) grown to play a vital role 
within research. For this reason, he continues, it is of utter importance that the authors 
plan and structure the study from an ethical point of view as early in the process as 
possible. The first relevant aspect that will be discussed is axiology. It is an area 
regarding how the authors’ values affect the process of the study. According to 
Saunders (2009, p. 116), this is important since it includes questions regarding why 
choices are made along the process, e.g. why it was chosen to investigate anomalies on 
the Baltic stock market. Further on, this is relevant from an ethical point of view since 
the authors’ values need to be kept under reasonable conditions, since too much 
personal influence from the authors might lead to biased results. Even though this issue 
is more common within qualitative studies according to Yilmaz (2013, p. 316), we find 
it relevant to discuss to remain objective towards the study.  
 
Another important factor regarding research ethics is that all figures, data and other 
information are presented and referenced to in a correct and honest way (Patel & 
Davidson, 2011, p. 135). The main reason for this it to avoid suspicion of plagiarism, 
which according to Saunders (2009, p. 97) is an increasing issue within research. 
Another reason for why it is important to reference correctly is that the main source of 
the information should get the proper credit. For these reasons, this study references all 
information that has been retrieved from external sources.  
 
The last aspect regarding ethics and moral that is essential to discuss is the choice of 
subject and purpose of the study. According to Saunders (2009, p. 160), the subject 
should not in any way embarrass nor harm the individual or organization that is being 
studied. This is, however, not seen as an issue since we do not believe that findings 
regarding anomalies on the Baltic stock market would embarrass or harm any party. In 
fact, if significant results are found, it might increase the general knowledge about the 
Baltic stock market. This could lead to more even odds between the private investors 
and professional traders, which we find to be a good support that the subject and the 
purpose of the study holds up from an ethical point of view.  

2.8 Literature Search 

The main objective through the process of literature search has been to find sources that 
are relevant to the purpose and problem definition of the study. When writing the 
introduction, focus was on presenting previous studies within the subject. This was done 
to show in what way this study would contribute with knowledge to the subject. Further 
on, in latter chapters, e.g. the theoretical framework and theoretical method, theories 
and studies have been used to support statements and choices. This is of utter 
importance in order to provide the study with credibility and to show that the authors 
have conducted a proper research within the research area (Patel & Davidson, 2011,  
p. 135).  
 
In order to find relevant sources, a comprehensive literature research has been 
conducted. The first step was to establish key words that would locate the most proper 
information. The most commonly used key words have been: Anomalies, Market 
Efficiency, Baltic stock market, how to beat the stock market, P/E-effect and small-firm 
effect. Since there have been a sufficient number of studies within this area 



9 

internationally, some criteria has been used to find the most relevant sources. Using 
criteria when choosing sources are according to Bryman & Bell (2011, p. 108) essential 
in order to maintain a high quality through the process. One of the criteria have been to 
use information published in financial journals, such as Journal of Finance, Journal of 
Business and Journal of Financial Economics. Another criteria have been that the 
sources should either be seminal studies within the subject, recently published studies or 
studies with many citations.  
 
To find the sources that live up to these criteria, the keywords have been put into 
databases, e.g. Google Scholar, Business Source Premier and Umeå University Online 
Database. Another approach to gather relevant sources has been to find inspiration in 
similar studies and the sources that they have used. The ambition, however, has been to 
use first hand references as far as possible. The reason for this is that secondary sources 
might lead to misinterpretations of the original source (Bryman & Bell, 2011, p. 111).  

2.9 Source Criticism 

For a study to maintain credibility, it is vital that the authors critically review the 
sources used. Source criticism has according to Thurén (2013, p. 5) its origin in the 19th 
century and has since then grown to become an important segment within research. 
Since this study aims to present an objective view of reality, it becomes even more 
essential to critically review the sources. If this is not completed thoroughly, it might 
lead to the use of irrelevant sources. 
 
According to Patel & Davidsson (2003, p. 68), the authors can critically review the 
sources used by asking some questions, e.g. why the study was written, when it was 
written and where it was published etc. Thurén (2013, p. 7), however, has another 
approach of how to go about when critically reviewing sources. He states that there are 
four principles that need to be followed when critically reviewing the sources: 
authenticity, temporal association, independence and tendency freedom. Hence, this will 
be discussed in the context of how sources have been critically reviewed in this study.  
 
The first principle, authenticity, means that the source must be what it claims to be. In 
other words, it should not be falsified in any way (Thurén, 2013, p. 7). This is, however, 
hard to find out in some cases since tests need to be conducted in the exact same way to 
find empirical evidence of the sources authenticity. In order to minimize the risk of 
having sources with falsified findings in this study, the ambition hase been to find 
support from more than one source. As an extension to this, the criteria mentioned in the 
previous section have been used to remove sources that might have unreliable 
authenticity. 
 
The second principle, temporal association, means according to Thurén (2013, p. 7) that 
the longer time there is between an event and the presentation of the findings from the 
event, the more doubt one should have on the findings. This is a relevant principle since 
if the findings are presented a long time after the event has taken place, the memory 
might come to reflect the results and make them biased. For this reason, the focus has 
been to use sources published as close to the time when the event took place as possible.  
 
The meaning of the next principle that Thurén (2013, p. 8) highlights, interdependence, 
is fairly obvious. It states that the source should not be copied, nor should the witness be 
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affected while the information is gathered. In order to avoid the first of the two, primary 
sources have been used as far as possible. When secondary sources have been used, 
however, focus has been on conforming its validity by looking up the original source to 
confirm that the interpretation is correct. This is done since a secondary source might 
have interpreted something incorrectly, which would lead to biased information 
(Bryman , 2011, p. 121). The issue of affected witnesses, however, is not something that 
is relevant to this study, since the data will be collected from valid databases, such as 
Thomson Reuters Datastream. 
 
The last principle is tendency freedom, which means that the author’s personal, 
economical, nor other interests should provide the study with a biased picture of reality 
(Thurén, 2013, p. 8). This principle is unfortunately relatively difficult to investigate 
since the author’s interests are seldom presented in studies. From this study’s point of 
view, however, this principle is not seen as an issue. That is because most of the 
scientific sources that are used in the study have been conducted with a quantitative 
method and with an objective view of reality, which means that most of the authors’ 
own opinions have been left out of the process. 
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3. THEORETICAL FRAMEWORK 
This chapter consists of detailed explanations of the theories that build the basis to this 
study. First, the efficient market hypothesis is explained, followed by behavioral finance 
and the capital asset pricing model. Then you will be familiarized with the concept of 
anomalies, the P/E effect and the small firm effect. The purpose with this chapter is to 
provide the reader with a clear picture of why these theories are relevant by showing 
how the knowledge development has looked like and refer to previous studies in the 
area that this study aims to contribute to. The chapter ends with a short summary of the 
theoretical framework to highlight the most essential parts. 

3.1 The Efficient Market Hypothesis 

The Efficient market hypothesis is according to Lo (1997, p. 1) one of the most well-
studied theories within financial theory. In the year 1900 a mathematician named 
Bachelier conducted a study on the topic random processes. This was according to Yen 
& Lee (2008, p. 308) the first study that suggested that the movements of stock prices 
are unpredictable. Kendall (1953) further developed this theory, stating the idea that 
stock prices follow a random walk (Bodie, Kane & Marcus, 2011, p. 371; Yen & Lee, 
2008, p. 308). Twelve years later, Samuelson (1965) published an article within the 
same research area, which according to Lo (1997, p. 7) would become an inspiration to 
Eugene Fama’s study: ”Efficient Capital Markets: a Review of Theory and Empirical 
Work” (1970). In this study, Fama presents the Efficient Market Hypothesis (EMH), 
which up until today is a well-debated financial theory and a cornerstone to many 
studies regarding market efficiency. 
 
According to Fama (1970, p. 383) a market is efficient when the prices reflect all 
available information. This means that investors cannot beat efficient markets, since the 
prices already are reflected by all available information (Bodie et al., 2011, p. 372). In 
the theory, however, some assumptions are made. First of all, it assumes no transaction 
costs when trading. Secondly, all information that is available about the companies is 
free of charge. The last assumption is that everyone that takes part of the information 
agrees on the implications of it. Fortunately, Fama (1970, p. 387) continues, these 
assumptions help to strengthen the theory, but they are not completely necessary for it 
to hold up. He mentions for example that there can be some transaction costs, as long as 
they are so small that they do not affect the decision whether to purchase or not.  
 
As an extension to this, he presents the theory of three different forms of efficiency: 
weak, semi-strong and strong. The more information that is included in the price, the 
stronger the efficiency gets. The weak form of market efficiency means that the price 
reflects all market trading data, such as past prices and trading volume. Hence, weak 
form hypothesis states that future stock changes cannot be predicted by looking at past 
prices (Fama, 1970, p. 383; Borges, 2010, p. 711).  
 
The semi-strong efficiency takes into account more information than the weak form, 
since it also includes publically published information. This includes news about the 
company, but also fundamental analyses and reports etc. (Fama, 1970, p. 383). So, 
when new information reaches the market, it will be reflected in the price. Hence, in a 
semi-strong market, the investors cannot beat the market with just public information 
(Bodie et al., 2011, p. 376).  
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The strong market efficiency means that all information is reflected in the price, 
including internal knowledge within the company (Fama, 1970, p. 383). According to 
Bodie et al. (2011, p. 376), this is information only available to insiders in the company. 
Further on, they state that this level of efficiency is the most irregular, since employees 
in a company will get information before the public. This is the reason why there are 
discussions regarding insider trading and the unfair conditions that it brings. Another 
reason why the strong market efficiency is the least common is that it makes it 
impossible to gain abnormal returns, since all information is already reflected in the 
price (Bodie et al., 2011, p. 376).  
 
In order to establish if a market has a weak, semi-strong or strong efficiency, tests need 
to be conducted. The first test that we shall illustrate is regarding the weak form 
efficiency. This can be said to be the easiest and the most common test, since it origins 
from the random walk theory (Fama, 1970, p. 388).  
 

Figure 2: Correlations in the Weak Form of Efficiency 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Brealey et al. (2010, p. 316) 
 
As we can see examples of in figure 2 above, the way to test the weak form hypothesis 
is by measuring the correlation between todays stock return with yesterdays. If there is 
no correlation, it means that the stocks follow a random walk and the market lives up to 
the criteria for the weak form hypothesis (Brealey, Myers & Allen, 2011, p. 316).  
Fama (1970, p. 399) supports this by saying that the relationship between price changes 
is normally distributed.  
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In order to test the next level of efficiency, semi-strong, one must measure how prices 
are affected by new public information. Examples of this can be releases of financial 
reports or new products etc. If the price directly changes when the news reaches the 
market, it indicates that the market is efficient on a semi-strong level (Fama, 1970,  
p. 388). There are plenty of studies to illustrate this sort of test, for example Fama, 
(1970, p. 405), who presents a test to measure how the price are reflected by new 
information regarding stock splits. Another study that tests this is the one by Keown & 
Pinkerton (1981, p. 866), which is presented in figure 3 below. 
 

Figure 3: Cumulative Average Residuals 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: (Keown & Pinkerton, 1981, p. 865) 
 
The figure illustrates what happens when new information regarding mergers is 
announced. It shows two things, of which one is more relevant to our study. First, it 
shows that the public gets information regarding mergers and acquisitions before it 
happens. This is based on the fact that the residual earnings go up before the 
announcement date, which is an indication that insider information has leaked to the 
public. The second thing that can be seen in the model is that semi-strong market 
efficiency exists. This is because most of the residual earnings go up on the day of the 
announcement (Keown & Pinkerton 1981, p. 866).  
 
Tests of the strong level of efficiency means, according to Fama (1970, p. 409), 
investigating if all information is available to the whole market or if some individuals 
have informational advantage. He continues, however, to state that this is not a 
description of reality. The reason for this is that people within firms have more 
information than outsiders, but insiders cannot use this information for personal 
advantage since insider trading is illegal. 
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3.2 Behavioral Finance 

Behavioral finance is a relatively new subject that has exploded in relevance the last 
couple of decades (Pompian, 2012, p. 16). It focuses on how the field of psychology has 
influenced finance (Bodie et al., 2011, p. 409; Baker & Nofsinger, 2010, p. 3). 
According to Baker et al. (2010, p. 4) psychologists started to study investments in 
order to find patterns and possible explanations for why market participants act the way 
they do. Early pioneers within this subject were Kahneman & Twersky who published a 
study in 1974, in which they discussed occurring biases when people act under 
uncertainty. Kahneman & Twersky would also come to play an important role within 
this research area for their work in 1979, regarding the Prospect theory, which we will 
get back to later on. Another important scholar within the area was according to Baker 
& Nofsinger (2010, p. 23) Richard Thaler, who is said to be the father of behavioral 
finance. 
 
Behavioral finance can be described as the opposite of the previous mentioned EMH, 
which is included in what is called traditional finance. Traditional finance is based on 
the conclusion that market participants always act rationally with the information that 
they are given (Pompian, 2012, p. 3). Behavioral finance on the other hand, raises the 
discussion that there are more complex aspects involved in decision-making. Hence, it 
tries to understand the actual investor and why it acts the way it does (Pompian, 2012,  
p. 3; Baker & Nofsinger, 2010, p. 3). The main reason for why we chose to include this 
theory in our study is that it is seen as an explanation for why anomalies exist. Thus, 
depending on what results we get in the study, conclusions can be made whether or not 
behavioral finance is an appropriate tool to explain why the Baltic market act the way it 
does.  
 
There are numerous studies conducted on the subject, and the first one we are going to 
discuss is one by Prechter (2001). He seeks to find explanations for why market 
participants do not always act rationally. He concludes that the mind cannot act 
completely randomly and objectively, since it would require individuals to have no 
opinions to start with. Hence, he explains why we do not act rationally by saying that 
humans are strongly affected by individuals in our surroundings (Prechter, 2001, p. 
124).  
 
Further on, he states that when information reaches investors, it is assumed to be correct 
without being double-checked. The reason for this is according to Prechter (2001, p. 
121) that the receiver of the information assumes that the source has better knowledge 
about the subject and therefor believes his or her opinion. An example of this is when a 
financial journalist publishes recommendations of a stock. Market participants then 
follow the recommendations without making an own analyze. This leads Prechter 
(2001, p. 121) to the idea of herding on the stock markets. Another argument that he 
presents to support this is human’s fear of falling out of line and missing out on a good 
investment. He explains this with the example: “When my neighbor or advisor or friend 
thinks it’s a good idea, then I’ll do it, too. If I do it now, and I’m wrong, they will all 
call me a dope, and I’ll be the only dope” (Prechter, 2001, p. 123). 
 
Prechter (2001, p. 124) also states that this herding behavior is especially strong in 
financial “meckas”, such as Wall Street. He continues by saying that this might be the 
reason for upward and downward trends in the financial markets. Hence, this can 
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explain why markets go up to extreme values and eventually creates bubbles, for 
example the extreme IT-bubble in the year 1999, which is shown in figure 4 beneath. 
Bodie et al. (2011, p. 419) supports this argument and says that the financial bubbles 
origin from collective overconfidence in the market. The reason for why we chose to 
include the theory of herding behavior is simply because we find it to be a relevant 
psychological aspect for why investors act irrational.  
 

Figure 4: Evidence of Herding Behavior in Stock Market Activity 
 

Source: (Prechter, 2001, p. 122) 
 
Another well cited study within this area is Prospect Theory: An analysis of decisions 
under risk, by Kahneman & Twersky in 1979, which according to Pompian (2012,  
p. 31) is viewed as the intellectual foundation of behavioral finance. The study is 
presented as a critique towards the expected utility theory, which is a theory about risk-
averse investors. Risk-averse means that utility increase when wealth gets higher, but in 
a diminution rate. In other words, a decrease in wealth would lower the utility more than 
an increase by the same amount of wealth would increase the utility (Bodie et al., 2011, 
p. 414). This is shown in the concave curve in figure 5A underneath.  
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 Figure 5A: Conventional Utility Function Figure 5B: Prospect Theory Utility Function 

Source: Bodie et al. (2011, p. 414) 
 
The prospect theory, however, complement the utility theory. Instead of only illustrate 
how investors act when gaining wealth and utility, they also discuss how investors act in 
the case of negative wealth and utility (Kahneman & Twersky 1979, p. 279). This can 
be seen in figure 5B, and is illustrated by a convex curve in the left part of the figure. 
Hence, this states that investors become risk seeking, instead of risk-averse after having 
experienced losses (Bodie, et al., 2011, p. 413). In practice this means that investors 
strive to “win back” losses instead of avoiding even further losses. Similar results were 
found by Markowitz (1952), the first person to include losses to the utility theory. He 
also came to the conclusion that we become risk seeking in the case of negative wealth 
and utility (Markowitz, 1952, p. 156). This theory is relevant since investors increase 
their risk seeking after having experienced losses, which can be seen as a possible 
explanation for why anomalies might exist.  

3.3 Capital Asset Pricing Model 

In order to investigate the possibility to attain abnormal returns on the Baltic market by 
using anomalies, it is essential to calculate the required return for the individual 
securities. To do this, a frequently used model within finance, the Capital Asset Pricing 
Model (CAPM) is applied. The history of CAPM can be traced back to 1952, when 
Harry Markowitz opened people’s eyes regarding modern portfolio management. 
Several scholars walked in his footsteps and started to study the subject. Among these 
were William Sharpe, John Lintner and Jan Mossin, who in the middle of the 1960’s 
developed the CAPM (Bodie et al., 2011, p. 308; Brealey et al., 2011).  
 
The equation for CAPM can be seen on the next page and consists of a number of 
variables that all affect the amount of return that is required from the security. 
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Equation  1:   The  Capital   Asset  Pricing  Model  
𝐸 𝑟 = 𝑟! + 𝛽 𝑟! − 𝑟!  

 
𝐸 𝑟 = 𝐸𝑥𝑝𝑒𝑐𝑡𝑒𝑑  𝑟𝑒𝑡𝑢𝑟𝑛  𝑜𝑛  𝑡ℎ𝑒  𝑎𝑠𝑠𝑒𝑡 
𝑟! = 𝑅𝑖𝑠𝑘– 𝑓𝑟𝑒𝑒  𝑟𝑒𝑡𝑢𝑟𝑛 
𝑟! = 𝑀𝑎𝑟𝑘𝑒𝑡  𝑟𝑒𝑡𝑢𝑟𝑛 
𝑟! − 𝑟! = 𝑀𝑎𝑟𝑘𝑒𝑡  𝑟𝑖𝑠𝑘  𝑝𝑟𝑒𝑚𝑖𝑢𝑚 
𝛽 = 𝐵𝑒𝑡𝑎  𝑣𝑎𝑙𝑢𝑒  𝑜𝑓  𝑡ℎ𝑒  𝑎𝑠𝑠𝑒𝑡 
Source: Bodie et al. (2011, p. 297) 
 
The objective of the model is to explain the relationship between the risk, 𝛽, and the 
expected return, 𝐸 𝑅 , of an asset. With a high beta-value, and thereby a high risk, an 
investor require a higher return. Bodie et al. (2011, p. 313) explains this by saying that 
an appropriate risk premium is required for the investor to hold a risky asset. The 
implication of the model is described graphically in figure 6 below. The expected 
return-beta relationship can be portrayed as the security market line (SML). As can be 
seen in the figure, the security market line increases as beta gets higher. The return, 
however, cannot be lower than the risk-free rate.  
 

Figure 6: The Security Market Line 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Source: Bodie et al. (2011, p. 298) 

3.3.1 Assumptions 

Since CAPM, like all other models, only is a simplification of the real world, some 
assumptions have been made for it to be applicable (Brealey et al., 2011, p. 223; Fama 
& French, 2004, p. 26). Sharpe (1964), who published the first study within the subject, 
stated two specific assumptions. The first one was that the investors could both lend and 
borrow at the same interest rate. Secondly, he assumed that the investors had the same 
expectations on the investments. This means that the investors analyze securities in the 
same way and have the same perceptions of the economic environment (Bodie et al., 
2011, p. 309; Sharpe, 1964, p. 434). Further on, Bodie et al. (2011, p. 309) complements 
these assumptions by adding four additional ones. The first one is that it exists a perfect 
competition on the market, which means that one individual investor’s actions do not 
affect the price of the asset. The second assumption is that all investors plan for the 
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same holding period. The third assumption he describes states that investors do not pay 
any taxes or transaction costs. Lastly, he assumes that all investors use the portfolio 
selection model that Markowitz described in 1952, which means that all investors are 
rational and that they all are mean-variance optimizers. Jensen et al. (1972, p. 1) also 
mention these assumptions in their study, in which they conduct empirical tests on the 
subject.  

3.3.2 Critique and Options to the Model 

Since the model has been used for so long and by so many people, there has been a 
hasty debate regarding its accuracy over the years (Hull, 2012, p. 13). Plenty of scholars 
support it and say that the results that it provides is a good appreciation of the reality, 
whilst other argue that it provides a biased picture of reality. In order for our study to 
remain credibility, it is necessary to mention opinions from both sides to motivate the 
choice of CAPM.  
 
A study that supports CAPM, aside from the founders Sharpe, Lintner and Mossin, is 
Fama & MacBeth (1973, p. 633). They conclude that there is a positive correlation in 
the trade-off between risk and return, which is in line with the indications that CAPM 
provides. Another study that supports CAPM is Graham & Harvey (2001), who states 
that financial managers have good faith in the model because it has shown to work in 
the past (Brealey et al., 2011, p. 224). Further on, Jensen et al. (1972, p. 2) support 
CAPM in their study and conclude that the model provides an adequate description of 
the relationship between risk and return. Finally, Welch (2008, p. 1) states that CAPM 
is the most frequently used model in asset pricing among professors. They also state that 
it, despite of the previous mentioned assumptions, is a fully applicable model within 
asset pricing.  
  
Parallel with these previously mentioned studies, there is a more pessimistic scale that 
raises critique towards the model (Bodie et al. 2011, p. 326; Brealey et al., 2011,  
p. 224). Perhaps the most common critique regarding the model is that its assumptions 
are not applicable to the real world. Fama & French (2004, p. 29) belong to this 
pessimistic crowd and states that the assumption that investors can lend and borrow at 
the same interest rate is unrealistic. They continue by stating that Black (1977) tried to 
solve this issue by including the possibility of unrestricted short selling instead of using 
risk free assets. However, Fama & French stand firm by their statement that the 
assumptions do not hold up, since the situation of unrestricted short selling is as 
unrealistic as lending and borrowing at the same rate (Fama & French, 2004, p. 30). 
Before moving on from the critique of the models assumptions, we find it relevant to 
include the findings by Fernandez (2014). He states that it is an impossibility that 
people share the same view of reality, which the assumption of homogeneity suggests 
(Fernandez, 2014, p. 2). This leads him to completely reject the relevance of the CAPM. 
 
Further on, Roll (1977) raises a critical voice by saying that the accuracy of CAPM 
cannot be stated since it has never been able to be tested adequately. The reason for this, 
he states, is that it is not certain what assets that can be included and what can be 
excluded in the model. As a result of this, the variables that are included in the model 
only show an approximation of the real world (Fama & French, 2004, p. 41).  
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3.3.3 The Arbitrage Pricing Theory 

As a logic consequence from all the critique have scholars tried to create new, better 
models. The first one we will discuss is the arbitrage pricing model by Ross (1976).  
 

Equation  2:   The  Arbitrage  Pricing  Theory  
𝑅𝑒𝑡𝑢𝑟𝑛 = 𝛼 + 𝑏!(𝑟!"#$%&!)+ 𝑏!(𝑟!"#$%&!)+ 𝑏!(𝑟!"#$%&!)+⋯+ 𝜀 

      
𝛼 = 𝑎𝑙𝑝ℎ𝑎 
𝑏! = 𝑇ℎ𝑒  𝑠𝑒𝑛𝑠𝑖𝑡𝑖𝑣𝑖𝑡𝑦  𝑜𝑓  𝑒𝑎𝑐ℎ  𝑠𝑡𝑜𝑐𝑘  𝑡𝑜  𝑓𝑎𝑐𝑡𝑜𝑟  𝑛 
𝑟!"#$%&  ! = 𝑇ℎ𝑒  𝑟𝑒𝑡𝑢𝑟𝑛  𝑜𝑓  𝑓𝑎𝑐𝑡𝑜𝑟  𝑛 
𝜀 = 𝑛𝑜𝑖𝑠𝑒 
Source: Brealey et al. (2011, p. 200) 
 
Instead of combining all risk into one universal factor, beta, like CAPM does, the 
arbitrage pricing model divide the risks into separate factors, that all represent different 
risks. What factors that are included in the model depend on the macroeconomic risks 
that the security is exposed to (Ross, 1976). For example, an oil company is highly 
exposed to changes in the oil price, which would make fluctuations on the oil market a 
factor. Brealey et al. (2011, p. 201) state that there is a three-step process to conduct the 
model. First, the investor need to establish what factors that could influence the return 
on the security. Secondly, the investor needs to make an appreciation of the risk 
premium of the factors. And lastly, he needs to measure how sensitive the stock is 
towards to the factors. Since this process needs to be done on every individual stock, the 
process would become complex. For this reason we choose not to use the arbitrage 
pricing model.  

3.3.4 The Three-Factor Model 

The three-factor model can appear quite similar to the arbitrage pricing model when 
looking at the equation. There are, however, significant differences between the two. 
The authors of the model, Fama & French (1992), saw a pattern that small-sized firms 
with a high book-to-market ratio generated higher returns than large firms with low 
book-to-market ratios. For this reason, they included the size and book-to-market 
factors in the model. 
 

Equation  3:   The  Three-‐Factor  Model  
𝑟 − 𝑟! = 𝑏!"#$%& 𝑟!"#$%&  !"#$%& + 𝑏!"#$ 𝑟!"#$  !"#$%&

+ 𝑏!""#–!"–!"#$%&(𝑟!""#–!"–!"#$%&  !"#$%&) 
 
𝑟 − 𝑟! = 𝑅𝑖𝑠𝑘  𝑝𝑟𝑒𝑚𝑖𝑢𝑚 
𝑏! = 𝑇ℎ𝑒  𝑠𝑒𝑛𝑠𝑖𝑡𝑖𝑣𝑖𝑡𝑦  𝑜𝑓  𝑒𝑎𝑐ℎ  𝑠𝑡𝑜𝑐𝑘  𝑡𝑜  𝑓𝑎𝑐𝑡𝑜𝑟  𝑛 
𝑟!"#$%&  !"#$%& = 𝑅𝑒𝑡𝑢𝑟𝑛  𝑜𝑛  𝑚𝑎𝑟𝑘𝑒𝑡  𝑖𝑛𝑑𝑒𝑥  𝑚𝑖𝑛𝑢𝑠  𝑟𝑖𝑠𝑘– 𝑓𝑟𝑒𝑒  𝑖𝑛𝑡𝑒𝑟𝑒𝑠𝑡  𝑟𝑎𝑡𝑒  
𝑟!"#$  !"#$%& = 𝑅𝑒𝑡𝑢𝑟𝑛  𝑜𝑛  𝑠𝑚𝑎𝑙𝑙– 𝑓𝑖𝑟𝑚  𝑠𝑡𝑜𝑐𝑘𝑠  𝑙𝑒𝑠𝑠  𝑟𝑒𝑡𝑢𝑟𝑛  𝑜𝑛  𝑙𝑎𝑟𝑔𝑒– 𝑓𝑖𝑟𝑚  𝑠𝑡𝑜𝑐𝑘𝑠 
𝑟!""#–!"–!"#$%&  !"#$%& = 𝑅𝑒𝑡𝑢𝑟𝑛  𝑜𝑛  ℎ𝑖𝑔ℎ  𝑏/𝑚  𝑠𝑡𝑜𝑐𝑘𝑠  𝑙𝑒𝑠𝑠  𝑟𝑒𝑡𝑢𝑟𝑛  𝑜𝑛  𝑙𝑜𝑤  𝑏/𝑚  𝑠𝑡𝑜𝑐𝑘𝑠 
Source: Brealey et al. (2011, p. 202) 
 
So, the main difference between the two models are that the arbitrage pricing theory 
have different factors in the model, whilst the three-factor model always have market, 
size and book-to-market factors (Brealey et al., 2011, s. 202). The three-factor model is 
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however, not an appropriate model to use in this study. The reason for this is that to 
investigate whether the small firm effect exists, the size factor needs to be investigated 
individually and cannot be included in the model. 
 
To conclude the discussion regarding the models, both the arbitrage model and the 
three-factor model have shortcomings that make them inappropriate to apply in this 
study. Hence, even though some shortcomings have been mentioned regarding the 
CAPM, it is the most appropriate choice. This is supported by Welch (2008, p. 1), who 
presents a study that states that 75% of the financial professors that they have asked use 
the CAPM model, while only 10% use the three-factor model and 5% use the arbitrage 
pricing model. Further on, Lieksnis (2010, p. 3) also supports CAPM by saying that it 
still is a widely used and efficient model within the asset pricing area of modern 
finance. 

3.3.5 Jensen’s Alpha 

After the required return of the portfolios have been calculated, it is possible to establish 
if they have generated abnormal return, i.e. return that exceeds the required return. In 
order to do this, the Jensen Alpha model is used. This model is created as an extension 
to the CAPM, which makes Jensen Alpha an appropriate model to use in this study. 
When Jensen first created the model, he used it to calculate the abnormal return of 
mutual funds (Jensen, 1968, p. 389). It is, however, also applicable to self-compound 
portfolios. The abnormal return, i.e. the alpha is calculated by measuring the regression 
line, where it intersects the y-axis. The model is displayed underneath.  
 

Equation  4:   Jensen’s  Alpha  
(𝑟! − 𝑟!) = 𝛼! + 𝛽(𝑟! − 𝑟!)+ 𝜀 

 
𝑟! = 𝑀𝑒𝑎𝑛  𝑚𝑎𝑟𝑘𝑒𝑡  𝑟𝑒𝑡𝑢𝑟𝑛      
𝛼! = 𝐽𝑒𝑛𝑠𝑒𝑛′𝑠  𝐴𝑙𝑝ℎ𝑎 
𝑟! = 𝑀𝑒𝑎𝑛  𝑝𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜  𝑟𝑒𝑡𝑢𝑟𝑛 
𝛽 = 𝑃𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜  𝐵𝑒𝑡𝑎 
𝑟! = 𝑅𝑖𝑠𝑘– 𝑓𝑟𝑒𝑒  𝑟𝑎𝑡𝑒  𝑜𝑓  𝑟𝑒𝑡𝑢𝑟𝑛 
𝜀 = 𝑃𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜  𝑟𝑎𝑛𝑑𝑜𝑚  𝑒𝑟𝑟𝑜𝑟𝑠 
Source: Jensen (1968, p. 393) 
 
If the alpha, 𝛼, is zero or less, it means that the asset do not generate any abnormal 
return. If the alpha is greater than zero, however, it means the asset do generate 
abnormal return (Jensen, 1968, p. 391). How the actual tests will be conducted is 
presented in the section practical method. 

3.3 Anomalies 

According to Jensen (1978, p. 95) there was no other theory in economics that had more 
solid empirical evidence supporting it than the Efficient Market Hypothesis. Yet, as 
time went by and better data (e.g. daily stock prices) became available, evidence arose 
that was inconsistent with the theory. There were certain market movements that could 
not be explained by the arguments of EMH and such market movements are in the 
standard finance theory called anomalies. These are according to Kuhn (1970) empirical 
difficulties that reflect the differences between the observed and the theoretically 
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expected data. Some anomalies occur once and then disappear, while others occur 
repeatedly.  
 
Schwert (2003, p. 1) defines anomalies as empirical results that do not seem to consist 
with the theories of asset-pricing behavior. Schwert states that anomalies are either 
proof of market inefficiency, i.e. arbitrage opportunities for investors, or that the 
underlying asset pricing models, such as CAPM, are false. However, after the anomalies 
have been detected and analyzed they have a tendency to disappear. According to 
Schwert (2003, pp. 2-3) this phenomenon can be explained by that investors buy 
undervalued stocks and take short positions in overvalues stocks, which lead to that the 
stock value will move towards the market index and erase the arbitrage opportunities. 
Additionally, the samples studied do not represent the whole market and could therefore 
create a bias. 
 
There is no doubt that observable market anomalies exist, even Fama (1991) accepted 
their existence. The question is whether they occur because of market inefficiency, 
some other problems or by chance (Yalçın, 2010, p. 34). Similar to the random walk 
theory, history is no predictor of future performance, so the anomalies are not always 
accurate but there will still be periods that prove them true. While the “evidence” of 
EMH inconsistencies continues to grow, there are a lot of different anomalies that can 
be identified on the market. These include: 

• Seasonal anomalies like the holiday effect, stating that the stock prices generally 
increase on the day prior to market-closing holidays (e.g. Gakhovich, 2011) 

• The momentum effect, stating that stocks that have strongly increased in the past 
will continue to go up in the near future (e.g. Stankevičienė & Gembickaja, 
2012) 

• The P/E effect, stating that portfolios with low P/E stocks attain higher risk 
adjusted returns than portfolios with high P/E stocks (e.g. Basu, 1977; 
Lakonishok et al., 1994; Kelly et al., 2008) 

• Firm size anomalies like the small firm effect, stating that firms with small 
market capitalization outperform larger firms (e.g. Banz, 1981; Fama & French, 
1992) 

 
In this study we will focus on the two anomalies that have caught our interest the most 
and that we think need supplementary research to generate more evidence regarding the 
efficiency on the Baltic stock market. These two are the P/E effect and the small firm 
effect. A more thorough presentation of the anomalies is provided below. 

3.3.1 The P/E Effect 

When valuing stocks, the price/earnings ratio (P/E ratio) is one of the oldest and most 
frequently used metrics (Morningstar, 2013; Damodaran, 2012). As the name implies, it 
is calculated by dividing the current stock price of a company with its earnings per share 
(EPS). It tells us how much investors are willing to pay per euro earned. Generally 
speaking, a high P/E ratio means that the company is expecting high earnings growth in 
the future (Penman, 2012, p. 50). Thus, it can be very informative in some investing 
situations since it is an indicator of a firm’s future performance. However, the P/E ratio 
by itself does not say much about a stock’s valuation, it only becomes meaningful with 
context (Morningstar, 2013). To determine whether a specific P/E ratio is high or low 
you have to take a few things into consideration. One of the main factors when 
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determining this is the company growth rate. It is important to know how fast the 
company has been growing in the past as well as the expectations for future growth. If 
the growth rate does not justify the P/E, the stock might be overpriced. The other main 
factor is the industry. It is only useful to compare company multiples if they operate in 
the same industry since some industries can be characterized by high growth rates and 
constant change while others by low growth and stable businesses (Damodaran, 2012,  
p. 136).  
 
Companies that are not profitable, thus having a negative EPS, are more problematic to 
deal with when it comes to calculating the P/E ratio. Some state that the P/E is negative, 
others that it is 0, while most just say that the P/E is not applicable. This leads to that 
some issuers and data providers display negative P/E ratios and some do not. 
 
In an efficient market, low P/E stocks should be no more or no less likely to be 
undervalued than high P/E stocks (Damodaran, 2012, p. 112). However, since the 
market is not always efficient, investors have for long argued that stocks with low P/E 
ratios are more likely to be undervalued and generate excess returns (Damodaran, 2012, 
p. 137). The seminal study in this area was conducted by Basu (1977) who examined 
the common stocks of approximately 1400 industrial companies listed on the NYSE 
between the years 1956-1971. His purpose was to determine whether the performance 
of common stocks was related to their P/E ratios. By dividing the stocks into five 
different portfolios based on their P/E ratio and rebalance them every year, he could 
conclude that the low P/E portfolios had generated significantly higher risk-adjusted 
return rates than the high P/E portfolios, thus creating the P/E effect. Since Basu’s 
publication, there have been several studies completed regarding this anomaly on 
different markets. Some of these studies are briefly explained in the following section of 
this chapter. 

3.3.2 The Small Firm Effect 

While Basu (1977) found out that P/E ratios and risk-adjusted returns were related, 
there were others that also wanted to contribute with pieces to the emerging puzzle of 
market anomalies. Rolf Banz published an article in 1981, in which he examined the 
relationship between the market value of the common stock of a firm and its return. The 
study was based on all public stocks listed on the NYSE between the years 1936-1975. 
The results showed that on average, small firms have had larger risk-adjusted returns 
than large firms over the forty-year period, thus creating the “size effect” or the “small 
firm effect” (Banz, 1981, p. 16).  
 
The existence of the small firm effect indicates that it is either the capital market that is 
inefficient or that the return-generating model is inaccurate, or in some cases both. In 
Banz’s (1981) publication of the size effect, he concluded, “it is not known whether size 
per se is responsible for the effect or whether size is just a proxy for one or more true 
unknown factors correlated with size”. Since then, the literature regarding the size effect 
has increased vastly. The anomaly has been empirically investigated in many countries, 
and many studies have tried to explain it with mixed outcomes. Still, there is an absence 
of persuasive answers to recurrent questions, creating lacks in the puzzle that Banz 
raised (van Dijk, 2011, p. 3272). 
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3.4 Previous Studies 

Previous studies in the same research areas have been important to this study, since they 
have made it possible to compare results and approaches to avoid shortcomings. 
Initially, the P/E effect and the small firm effect were discovered in capital markets in 
the US, but have since been examined and confirmed for other capital markets all 
around the world. Studies regarding these two anomalies are common in developed 
markets, especially in the US, but not as prevalent in emerging markets in Europe. The 
important area of asset pricing research, i.e. the field of finance that deals with how 
fundamental factors affect the price of financial assets, is according to (Lieksnis, 2010) 
still undeveloped in the Baltic States. Therefore, it has been difficult to get inspiration 
from studies regarding the Baltic market. The criteria when collecting previous studies 
in this research area have consequently been seminal papers for each of the two 
anomalies, studies completed in emerging markets and studies in developed markets 
with a high number of citations. The aim has also been on collecting studies from 
widely spread time periods to see the development over time. The previous studies will 
be presented shortly for each anomaly, followed by a summarized table to get a clearer 
picture over the conclusions. 

3.4.1 P/E Effect 

Besides from the seminal study employed by Basu (1977) there have been several other 
studies investigating the P/E effect in capital markets around the world. The majority of 
them are employed in the US, where evidence of the existence of the anomaly is 
relatively clear. However, the anomaly has also been investigated in other capital 
markets and the conclusions have not always been cohering. Goodman & Peavy (1986) 
examined a random sample of 125 industrial firms on the American market between 
1970-1980. The stocks were divided into five different portfolios based on the P/E ratio 
with replacements each quartile. The results showed that it was possible to attain 
abnormal returns by investing in low P/E stocks, suggesting an inconsistency with the 
basic CAPM (Goodman & Peavy, 1986, p. 4). 
 
Johnson et al. (1989) investigated the relationship between P/E ratios and investment 
performance of equity securities from 1979 through 1984. With a similar approach to 
the one that Basu (1977) used, the tests concluded that selecting stocks based on their 
P/E ratio could attain abnormal returns. However, these excess returns were not 
obtained by investing in low P/E stocks, but high P/E stocks, which contradicts the P/E 
effect. Further on, both Fama & French (1992) and Lakonishok et al. (1994) came up 
with different conclusions compared to Johnson et al (1989), when studying a longer 
period. Both studies found evidence of the P/E effect on the American market, 
investigating stocks listed on NYSE, AMEX and NASDAQ between the years 1963-
1990 respectively 1973-1993. 
 
There are very few published studies that deal with this factor in the context of the 
Baltic stock markets. Lyn & Zychowicz (2004) analyzed whether market fundamentals, 
such as earnings-to-price ratios (the reciprocal of P/E), were useful variables when 
explaining market performance in 13 Eastern European markets including those in the 
Baltic States. When including a political risk measure, they could conclude that the 
majority of the markets showed a significant relationship between high E/P ratios and 
high returns, thus adding evidence of the P/E effect when inverting the results. 
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One of the most recent studies regarding the P/E effect is employed by Kelly et al. 
(2008) who examined the anomaly for Australian industrial firms between 1998-2006 to 
find potential for a P/E based trading strategy. Consistent with the methodology and 
findings of Basu (1977), the study showed that on average, the low P/E portfolios 
generated higher risk-adjusted returns than the high P/E portfolios. It was also found 
that stocks with negative P/E ratios performed relatively well. In table 1 below you can 
find a summary of the previous studies mentioned above. 
 
Table 1: Previous studies regarding the P/E effect 
Author(s)	   Country	   Test	  period	   Conclusion	  
Basu	  (1977)	   United	  States	   1957-‐1971	   P/E	  effect	  
Goodman	  &	  
Peavy	  (1986)	  

United	  States	   1970-‐1980	   P/E	  effect	  

Johnson	  et	  al.	  
(1989)	  

United	  States	   1979-‐1984	   No	  P/E	  effect	  
(reverse	  effect)	  

Fama	  &	  French	  
(1992)	  

United	  States	   1963-‐1990	   P/E	  effect	  

Lakonishok	  et	  al.	  
(1994)	  

United	  States	   1973-‐1993	   P/E	  effect	  

Lyn	  &	  Zychowicz	  
(2004)	  

Eastern	  Europe	  
(including	  Baltic)	  

1992-‐2002	   P/E	  effect	  in	  some	  markets	  

Kelly	  et	  al.	  (2008)	   Australia	   1998-‐2006	   P/E	  effect	  
 

3.4.2 Small Firm Effect 

The small firm effect has historically been referred to as the size effect. The extent of 
this research area is comprehensive, and even if the majority of the studies have come 
up with similar results, there are still some that have proved the opposite. The seminal 
paper regarding the small firm effect was written by Banz (1981), who observed that the 
common stocks of firms with small market capitalization earned higher returns than 
those predicted by CAPM on the US capital market. The result also showed that there 
was a negative relationship between return and market capitalization, i.e. that small 
capitalization stocks earned higher return than large capitalization stocks. Fama & 
French (1992) confirmed the results of Banz (1981) with their three-factor model 
mentioned earlier. Goodman & Peavy (1986) used the same sample as for their P/E 
effect investigation to determine if the small firm effect existed as well. The findings 
revealed that there was a significant small firm effect in the sample, in addition to the 
previously detected P/E effect. In general, Goodman & Peavy (1986, p. 12) concluded 
that firm size might be a proxy for P/E after testing a combination of the two anomalies. 
Chan, Hamao & Lakonishok (1991) also found a negative relationship between stock 
returns and market capitalization, yet for the Japanese market, proving the existence of 
the small firm effect. Schwert (2003) not only discovered the presence of the anomaly 
in the US capital market, he also concluded that it seems to disappear after it have been 
documented. 
 
Barry, Goldreyer, Lockwood & Rodriguez (2002) investigated the size effect and the 
value effect (book-to-market anomaly) in 35 emerging capital markets and found out 
that the size effect was not as resilient as the value effect. The conclusion was that the 
average return of small market capitalization stocks was greater than those with large 
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market capitalization, but when removing the outliers from the time series of return, the 
size effect disappeared while the value effect was still present. Contrary to the results 
obtained for most of the developed markets, Matteev (2004) and Tudor (2009) did not 
identify any relationship between returns and market capitalizations, proving the non-
existence of the small firm effect on the Bulgarian respectively the Romanian capital 
market. However, Borys & Zemčik (2011) examined the small firm effect in the context 
of the capital markets in four former European communist countries (Czech Republic, 
Hungary, Poland and Slovakia). The anomaly was detected in each of the four capital 
markets and also present at a regional level. One year later, Lischewski & Voronkova 
(2012) confirmed the results for the Polish market obtained by Borys & Zemčik (2011), 
adding more evidence of the presence of the small firm effect in emerging markets. 
Same year, Minovici & Živković (2012) presented some deviating findings for the 
Serbian capital market. Their study revealed a positive relationship between average 
returns and market capitalizations, i.e. that the average return of large market 
capitalization stocks tends to be higher than the average return of small market 
capitalization stocks.  
 
In the context of the Baltic capital markets, Lieksnis (2010) concluded that the three-
factor Fama-French asset-pricing model was fully applicable, meaning that 
capitalization and book-to-market ratios are very significant factors to consider when 
investing in the Baltic stock markets. In table 2 below you can see a summary of the 
previous studies mentioned above. 
 
Table 2: Previous studies regarding the small firm effect 
Author(s)	   Country	   Test	  period	   Conclusion	  
Banz	  (1981)	   United	  States	   1936-‐1975	   Small	  firm	  effect	  
Goodman	  &	  
Peavy	  (1986)	  

United	  States	   1970-‐1980	   Small	  firm	  effect	  

Fama	  &	  French	  
(1992)	  

United	  States	   1962-‐1989	   Small	  firm	  effect	  

Chan	  et	  al.	  
(1991)	  

Japan	   1971-‐1988	   Small	  firm	  effect	  

Schwert	  (2003)	   United	  States	   -‐	   Small	  firm	  effect	  
Barry	  et	  al.	  
(2002)	  

Emerging	  markets	   1985-‐2000	   Small	  firm	  effect	  (but	  not	  
when	  removing	  outliers)	  

Matteev	  (2004)	   Bulgaria	   1998-‐2002	   No	  small	  firm	  effect	  
Tudor	  (2009)	   Romania	   	   No	  small	  firm	  effect	  
Borys	  &	  Zemčik	  
(2011)	  

Czech	  Republic,	  
Hungary,	  Poland	  and	  
Slovakia	  

1993-‐2007	   Small	  firm	  effect	  

Lischewski	  &	  
Voronkova	  (2012)	  

Poland	   1996-‐2009	   Small	  firm	  effect	  

Lieksnis	  (2010)	   Eastern	  Europe	  
(including	  Baltic)	  

2002-‐2010	   Small	  firm	  effect	  (with	  the	  
Three-‐factor	  model)	  

Minovici	  &	  
Živković	  (2012)	  

Serbia	   2005-‐2009	   No	  small	  firm	  effect	  
(reverse	  effect)	  
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3.5 Summary Theoretical Framework 

The Efficient Market Hypothesis is probably the greatest theoretical opponent to 
anomalies. Hence, it states that movements on a market are unpredictable and that it is 
not possible to attain abnormal return in the long run. In practice, this means that the 
available information about a security is already included in the price. Further on, there 
are three levels of efficiency, weak, semi-strong and strong. Weak form of efficiency 
means that all information regarding historical stock movements are included in the 
price. In the semi-strong efficiency, both the historical stock movements and all 
publically available information are included in the price. In the strong form, all 
information is included in the price. This means that except all information included in 
the first two forms, the strong form also includes internal information about the 
company.  
 
Behavioral Finance is separated from the theory of market efficiency. Instead of saying 
that all investors are rational and that they take part of all available information, 
supporters of behavioral finance seek to find explanations within psychology. There are 
several branches within the research within behavioral finance, e.g. herding behavior 
and the prospect theory. The theory of herding simply says that investors are influenced 
by how other investors act, instead of acting completely rational. The prospect theory 
however, is more focused on how investors are affected by previous experiences. 
Hence, this states that if an investor have gained or lost capital on the market, it will 
influence how willing the investor is to spend more in the future.   
 
The Capital Asset Pricing Model is a model that can be used to investigate the required 
return on a security or portfolio. The main objective of the model is to investigate how a 
risk factor, which is represented by beta, affects the required return. Hence, a high beta 
implies a higher risk for the investors, which increases the required return of the stock. 
For the model to be applicable, however, some assumptions need to be made, e.g. that 
there are no transaction costs and that investors can borrow and lend at the same interest 
rate. Opponents of the model argue that these assumptions lower the credibility of the 
model, but it is still frequently used within the financial branches. Further on, CAPM is 
the inspiration to the Jensen’s Alpha model, which have been used to calculate the risk-
adjusted return of the portfolios.  
 
Anomalies are empirical results that do not seem to consist with the theories of asset-
pricing behavior. Hence, anomalies go against theories regarding market efficiency 
since it argues that certain investment strategies repeatedly generate abnormal return. 
Two of these types of anomalies are the P/E effect and the small firm effect.  
 
The P/E ratio is calculated by dividing the price of the stock with the earnings per share. 
It is a commonly used metric of how a stock is performing compared to its competitors. 
The P/E effect says that firms with low P/E ratios generate a higher risk-adjusted return 
than firms with high P/E ratios. The small firm effect is fairly similar, except that it 
focuses on the market value of the firms, i.e. the stock price multiplied with the number 
of shares. The effect says that firms with small market capitalization generate higher 
risk-adjusted returns than firms with large market capitalization.  
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4. PRACTICAL METHOD 
This chapter consists of an explanation of the practical method that has been used in 
this study to collect and analyze the needed data to answer the indicated problem. 
Similar to previous studies in the same area, a portfolio study has been conducted. 
Every step in the study is thoroughly explained and because of the quantitative 
approach that has been used, many statistical models and tables will be presented.  

4.1 Course of Action 

This study largely replicates the methodology of previous studies like Basu (1977) and 
Kelly et al. (2008) have carried out regarding the P/E effect and Banz (1981) and Fama 
& French (1992) have completed about the small firm effect. The main difference is that 
this study focuses on an emerging market, namely the Baltic stock market, and aims to 
compare the two anomalies to see if it is possible to attain abnormal returns by applying 
any of the two portfolio strategies. When testing these types of strategies, a portfolio 
study is preferred (Damodaran, 2012, p. 119). This is done by allocating firms with 
specific characteristics, which are viewed as more likely to be undervalued, into 
portfolios and test them by examining returns over a number of time periods. The 
practical method can be summarized as followed: 
 

• The population consists of all (both active and dead) firms listed on Nasdaq 
OMX Baltic between the years 2000-2014. 
 

• There are two different samples, a P/E sample (where financial institutions are 
excluded) and a market capitalization sample. 
 

• The P/E ratios and the market values (in Euros) of all sample companies are 
collected via Datastream as at April 1 each year from 2000-2014. 
 

• The yearly P/E ratios and market values are ranked separately and grouped into 
portfolios based on the ranking. 
 

• Continuously compounded quarterly returns are calculated for each firm over the 
15-year sample period, using a logarithmic return formula. 
 

• Beta and Jensen’s alpha are estimated for each portfolio. 
 

• Risk-adjusted quarterly returns are calculated for each portfolio, using CAPM. 
 

• In order to test the significance of the portfolios T-tests and regression analyses 
are performed on both actual and abnormal returns. 
 

• Conclude whether the P/E effect and/or the small firm effect exist. 
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4.2 Data Collection and Sample Selection 

This study examines industrial firms listed on the Baltic stock market over the period 
from Janurary 2000 to December 2014, which equals 15 full calendar years. It means 
that the test period covers periods with both strong and poor market performances, such 
as the bull market that reigned between 2003-2006 and the bear market that was caused 
by the financial crisis in 2008. The data source that has been employed for the data 
collection is Thomson Reuters Datastream. There are three main stock market indexes 
for the Baltic countries: OMX Tallinn (OMXT), OMX Riga (OMXR) and OMX Vilnius 
(OMXV), which together form Nasdaq OMX Baltic. The study includes all common 
stocks listed during the study period, both active and “dead” stocks. This is 
accomplished by creating a generated list of companies including all firms listed as at 
December, 2014 plus all the firms that have been trading sometime between 2000-2014 
but have since been delisted. According to Basu (1977, p. 664), it is essential to include 
delisted firms in the sample to avoid a survivorship bias, which tend to be created when 
excluding firms that no longer exist. Since the study consists of two different tests that 
are based on different variables, i.e. P/E ratio and market capitalization, the sample 
selection will differ between the two tests. More of this will be explained below. 

4.2.1 P/E Sample 

Based on the generated list of all firms, some companies are excluded in the P/E sample 
due to having a different capital structure than traditional companies. These are 
companies operating in the following sectors: 

• Banks 
• Financial services 
• Real estate investment and Services 

The exclusion of these in the P/E sample is essential to the study and was also done by 
Basu (1977) and Kelly et al. (2008). The reason of the exclusion is that the profits of 
investment companies depend on the performance of other companies they have 
invested in, which means that their returns largely reflect how the shares of the 
underlying securities evolve. This implies that the P/E ratios of these companies can be 
rather misleading. Furthermore, the firms for which Datastream could not provide valid 
P/E ratios at any time during the study period are also excluded from the sample for 
obvious reasons.  
 
The P/E ratios are collected by calculating the “Price/Earnings Ratio (Adjusted)” in 
Datastream for each firm in the sample and then exporting the ratios into Microsoft 
Excel to simplify the portfolio allocation. The formula for calculating the P/E ratio in 
Datastream is presented on the next page. 
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Equation  5:   Price/Earnings  ratio  (P/E)  
 
 

 
 
𝑃𝐸! = 𝑃𝑟𝑖𝑐𝑒  𝑒𝑎𝑟𝑛𝑖𝑛𝑔𝑠  𝑟𝑎𝑡𝑖𝑜  𝑜𝑛  𝑑𝑎𝑦  𝑡 
𝑃! = 𝑃𝑟𝑖𝑐𝑒  𝑜𝑛  𝑑𝑎𝑦  𝑡 
𝑁! = 𝑁𝑢𝑚𝑏𝑒𝑟  𝑜𝑓  𝑠ℎ𝑎𝑟𝑒𝑠  𝑖  𝑖𝑠𝑠𝑢𝑒  𝑜𝑛  𝑑𝑎𝑦  𝑡 
𝐸! = 𝐸𝑎𝑟𝑛𝑖𝑛𝑔𝑠  𝑝𝑒𝑟  𝑠ℎ𝑎𝑟𝑒  𝑜𝑛  𝑑𝑎𝑦  𝑡  (𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒  𝐸𝑃𝑆  𝑎𝑟𝑒  𝑡𝑟𝑒𝑎𝑡𝑒𝑑  𝑎𝑠  𝑧𝑒𝑟𝑜) 
Source: Thomson Reuters (2008, p. 23) 
 

Similar to Basu (1977), the P/E ratios are collected as at April 1 each year, since the 
majority of the firms release their financial reports within three months of the fiscal 
year-end. Kelly et al. (2008) conducted two simultaneous analyses in their study, in 
which they included negative P/E ratios in a separate portfolio in one of the analyses. 
This study, however, excludes firms with negative P/E ratios due to the fact that 
Datastream does not provide negative earnings per share. Therefore, the negative P/E 
ratios are presented as not applicable (N/A). Table 3 below summarizes the P/E sample 
selection process: 
Table 3: P/E sample selection process 
Total	  number	  of	  listed	  firms	  between	  April	  1,	  2000	  –	  April	  1,	  2014	   445	  
Firms	  excluded	  (financial	  institutions)	   (43)	  
Firms	  with	  missing	  data	   (306)	  
Total	  sample	   96	  

4.2.2 Market Capitalization Sample 

To acquire the data needed to test the small firm effect, the sample selection is relatively 
basic. The market capitalization of each firm is collected in Datastream for the chosen 
time period. This is done by assembling the Market Value (MV) in Euros for each firm 
at April 1 each year and then exporting the values into Microsoft Excel. After the 
exclusion of firms with missing data, i.e. firms that never have a valid market 
capitalization in Datastream, the market capitalization sample is established. The active 
number of sample firms varies over the years as there are firms that enter respectively 
exit the market continuously. Table 4 below summarizes the market capitalization 
sample selection process. 
Table 4: Market capitalization sample selection process 
Total	  number	  of	  listed	  firms	  between	  April	  1,	  2000	  –	  April	  1,	  2014	   445	  
Firms	  with	  missing	  data	   259	  
Total	  sample	   186	  

4.2.3 Sampling and Non-Sampling Errors 

The sample selection is a complicated process that often contains some errors. The 
difference between the total sample and the population that the sample is based on is 
called sampling error (Bryman & Nilsson, 2011, p. 179). The sampling error in this 
study is caused by the company data that Datastream cannot provide and is therefore 
excluded. In addition to this, there are some errors that can arise from doing a statistical 
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analysis that are caused by the human factor. These errors, called non-sampling errors, 
can include data entry errors, measurement errors and coverage errors (Bryman & 
Nilsson, 2011, p. 179). Data entry errors can arise when collecting the sufficient data 
needed for the research and are commonly the result of individual mistakes, such as 
entering incorrect values in the formulas or just clicking on the wrong buttons. These 
errors have been avoided as much as possible to protect the validity of the data. 
Microsoft Excel has many useful features that have been used to prevent self-inflicted 
data entry errors when managing the data, such as data filters when sorting the variables 
after size and the AutoComplete feature to match previous values to the current input. 
 
Measurement errors arise when the value of the variable deviates from the real value 
(Dahmström, 2011, p. 368). However, since this study is based on secondary data 
collected from Datastream the risk of measurement errors is insignificant. Coverage 
errors are results from gaps between the sample frame and the total population 
(Dahmström, 2011, p. 353). To avoid biased results caused by coverage errors, we make 
sure that all the stocks listed on Nasdaq OMX Baltic that Datastream can provide 
between 2000-2014 are included in the sample frame, and no other stocks. 

4.3 Portfolio Allocation 

In order to examine the effects of the two trading strategies, the stock samples are 
allocated into portfolios based on the variables. The allocation process is carried out in a 
similar way between the firms P/E ratios and market capitalization. After the P/E ratios 
and the market capitalization for each year have been collected from Datastream, the 
variables are sorted in separate sheets in order from the lowest to the highest value. 
Since Nasdaq OMX Baltic is a relatively small market compared to the markets 
investigated in similar studies (e.g. Basu, 1977; Kelly et al., 2008), the number of 
allocated portfolios is essentially less in this study. This is needed because there has to 
be a sufficient number of firms in each portfolio to get some measure of diversification. 
Therefore, while five portfolios were suitable in those studies, two portfolios for each 
test is more appropriate in this study, i.e. a total of four portfolios. In addition to this, 
the OMX Baltic Benchmark index serves as a proxy for the market portfolio, which is 
used when comparing the portfolio returns.  
 
Since the two samples differ in size, 96 firms in the P/E sample respectively 186 firms 
in the capitalization sample, we find it suitable to include a different amount of firms in 
the portfolios. Furthermore, since there are both dead and delisted firms in the total 
samples, the firm data available vary from year to year. Taking these factors into 
consideration, we conclude that the low and the high P/E portfolios each will consist of 
15 P/E ratios, i.e. 15 firms, while the small and the large market capitalization portfolios 
each will consist of 25 firms. This seems like an appropriate allocation after looking at 
the ranking of each variable, because we find it important that there is a significant 
difference between the high and low respectively the large and small values in the 
portfolios. These amounts are also considered enough to achieve a relatively high 
diversification.  
 
To test the P/E effect, there will each year thus be one portfolio consisting of 15 firms 
with the lowest P/E ratios and one portfolio consisting of 15 firms with the highest P/E 
ratio. Since the P/E sample displays some P/E ratios that are remarkably higher than the 
rest, a max limit is set to 100. To test the small firm effect, there will each year be one 
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portfolio consisting of 25 firms with the smallest and 25 firms with the largest market 
capitalization. No limit is set for the market capitalization. 

4.3.1 Replacements 

Considering the facts that the number of firms varies over the years and that both P/E 
ratio and market capitalization are variables in continuous change, portfolio 
replacements are substantial to acquire reliable results. For this reason, at the same time 
the values are collected for April 1 each year, the portfolios are reconstructed to avoid 
biased portfolios. By doing this, the dead and delisted companies can be included in the 
portfolios. This means that some years, the portfolios look a lot alike, and some years 
they differ a lot.  

4.4 Portfolio Returns 

In order to investigate how the portfolios have performed throughout the period, both 
the actual quarterly returns and the risk-adjusted quarterly returns are calculated. All of 
the data used in the calculations are collected from Thomson Reuters Datastream. This 
data source is used consistently during the study, partly since the database has a good 
reputation but also because it can provide all the historical data required. 
 
Further on, when the data have been collected, it is extracted to Microsoft Excel, where 
all of the calculations are performed. Even though transaction costs are highly relevant 
from an investor’s point of view, they are excluded in the calculations. The main reason 
for this is that different banks and brokers all have different brokerage, which makes the 
process of keeping track of them all too complex. Another supporting argument for why 
the transaction costs are ignored is that Sharpe (1964, p. 434) and Jensen et al. (1972,  
p. 1) ignore them in the calculation of CAPM and Jensen Alpha.  

4.4.1 Benchmark Index 

Before the actual calculation of the returns are conducted, it is essential to present the 
index that is used as a benchmark, i.e. the index that is used to measure if the portfolios 
have generated any abnormal return or not. The index chosen is the one that is used in 
calculations regarding both the actual return and the risk-adjusted returns.  
 
Since this study examines stocks from three different countries, Estonia, Latvia and 
Lithuania, the benchmark index needs to represent all the countries. For this reason, the 
OMX Baltic Benchmark is chosen. It consists of the most traded stocks from all the 
countries and represents all the sectors on the Nasdaq Baltic markets. Since it contains 
such a wide spectra of different stocks, it follows the trends and fluctuations on the 
market. The index is updated semi-annually, which increase the chances of it containing 
the most relevant stocks (Nasdaq Baltic3, 2015). Another criteria that OMX Baltic 
Benchmark lives up to is that it has data for the whole study period. 

4.4.2 Actual Returns 

The first returns that are calculated are the ones regarding the actual returns. This is 
completed by using Thomson Reuters Datastream, from where the return index (RI) for 
every stock in the portfolios during the quarterly periods were collected. The equation 
for this function can be seen on the next page. 
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Equation  6:   Return  Index  

𝑅𝐼! = 𝑅𝐼!!! ∗
𝑃𝐼!
𝑃𝐼!!!

∗ 1+
𝐷𝑌!
100 ∗

1
𝑁  

𝑅𝐼! = 𝑅𝑒𝑡𝑢𝑟𝑛  𝑖𝑛𝑑𝑒𝑥  𝑜𝑛  𝑑𝑎𝑦  𝑡 
𝑅𝐼!!! = 𝑅𝑒𝑡𝑢𝑟𝑛  𝑖𝑛𝑑𝑒𝑥  𝑜𝑛  𝑝𝑟𝑒𝑣𝑖𝑜𝑢𝑠  𝑑𝑎𝑦 
𝑃𝐼! = 𝑃𝑟𝑖𝑐𝑒  𝑖𝑛𝑑𝑒𝑥  𝑜𝑛  𝑑𝑎𝑦  𝑡 
𝑃𝐼!!! = 𝑃𝑟𝑖𝑐𝑒  𝑖𝑛𝑑𝑒𝑥  𝑜𝑛  𝑝𝑟𝑒𝑣𝑖𝑜𝑢𝑠  𝑑𝑎𝑦 
𝐷𝑌! = 𝐷𝑖𝑣𝑖𝑑𝑒𝑛𝑑  𝑦𝑖𝑒𝑙𝑑  𝑖𝑛  %  𝑜𝑛  𝑑𝑎𝑦  𝑡 
𝑁 = 𝑁𝑢𝑚𝑏𝑒𝑟  𝑜𝑓  𝑤𝑜𝑟𝑘𝑖𝑛𝑔  𝑑𝑎𝑦𝑠  𝑖𝑛  𝑎  𝑦𝑒𝑎𝑟  (260) 
Source: Thomson Reuters (2008, p. 26) 
 
This formula is appropriate since it assumes that dividends are re-invested to purchase 
additional equity at the closing price applicable on the ex-dividend date (Datastream, 
2015). To collect the data from Thomson Reuters Datastream and use this formula 
simplifies the process of collecting the data. The next step is to establish the rate of 
return, which is completed by using the following equation.  
 

Equation  7:   Rate  of   Return  

𝑟 =
𝑅𝐼!
𝑅𝐼!!!

− 1 

𝑟 = 𝑅𝑎𝑡𝑒  𝑜𝑓  𝑟𝑒𝑡𝑢𝑟𝑛 
𝑅𝐼! = 𝑅𝑒𝑡𝑢𝑟𝑛  𝑖𝑛𝑑𝑒𝑥  𝑜𝑛  𝑑𝑎𝑦  𝑡 
𝑅𝐼!!! = 𝑅𝑒𝑡𝑢𝑟𝑛  𝑖𝑛𝑑𝑒𝑥  𝑜𝑛  𝑝𝑟𝑒𝑣𝑖𝑜𝑢𝑠  𝑑𝑎𝑦 
 
After this, the average of the stock returns in each of the periods are calculated, which is 
done by using the average-function in Microsoft Excel. Finally, when the average 
returns of each of the period are calculated, they are used to calculate the average return 
for each portfolio for the whole period.  
 
These steps are implemented for each of the four portfolios, high and low P/E and large 
and small market value. The findings are then compared to the benchmark index in 
order to see if the portfolios have generated higher or lower return than the index.  

4.4.3 Risk-Adjusted Returns 

The next step is to establish whether the portfolios have generated any abnormal return 
after risk has been adjusted, i.e. when a risk factor have been included in the model. In 
order to do this, the Jensen Alpha model is used. The equation looks as follows.  

  
Equation  8:   Jensen’s  Alpha  
(𝑟! − 𝑟!) = 𝛼! + 𝛽(𝑟! − 𝑟!)+ 𝜀 

 
𝑟! = 𝑀𝑒𝑎𝑛  𝑚𝑎𝑟𝑘𝑒𝑡  𝑟𝑒𝑡𝑢𝑟𝑛      
𝛼! = 𝐽𝑒𝑛𝑠𝑒𝑛′𝑠  𝐴𝑙𝑝ℎ𝑎 
𝑟! = 𝑀𝑒𝑎𝑛  𝑝𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜  𝑟𝑒𝑡𝑢𝑟𝑛 
𝛽 = 𝑃𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜  𝐵𝑒𝑡𝑎 
𝑟! = 𝑅𝑖𝑠𝑘– 𝑓𝑟𝑒𝑒  𝑟𝑎𝑡𝑒  𝑜𝑓  𝑟𝑒𝑡𝑢𝑟𝑛 
𝜀 = 𝑃𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜  𝑟𝑎𝑛𝑑𝑜𝑚  𝑒𝑟𝑟𝑜𝑟𝑠 
Source: Jensen (1968, p. 393) 
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Since it is crucial that the model is used correctly and that the variables that are put in 
are valid, we start by presenting a motivation for why the risk-free rate and the market 
risk premium is chosen. After that, the process of how the beta is estimated is presented. 
 
The risk-free rate of return represents a rate that has little or no chance of default and 
has a high liquidity. Since it was difficult to find a proper proxy for the risk-free rate for 
the Baltic market, a three-month euro market rate was collected from the webpage of 
Riksbanken (2015). It was gathered quarterly to be applicable in every period. 
 
The market risk premium, which also is a necessary figure when conducting CAPM and 
Jensen’s Alpha, is collected from the study conducted by Fernandez, Linares, & 
Fernández Acín, (2014). Their study contains findings regarding the market risk 
premium from 88 countries. Out of the three countries that are included in the Baltic 
states, Latvia, Estonia and Lithuania, only Lithuania is included in the study by 
Fernandez et al. (2014). With support from the fact that all the countries share the same 
stock market, Nasdaq OMX Baltic, and thereby are fairly similar, the Lithuanian market 
risk premium is used as a proxy for both Estonia and Latvia as well.   
 
The next variable that is necessary to conduct the Jensen’s Alpha model is the Beta, 
which is calculated according to the equation underneath. 
 

Equation  9:   Portfolio  Beta  

𝛽 =
𝐶𝑜𝑣 𝑟!, 𝑟!
𝛿! 𝑟!

 

𝐶𝑜𝑣 = 𝐶𝑜𝑣𝑎𝑟𝑖𝑎𝑛𝑐𝑒 
𝛿! = 𝑉𝑎𝑟𝑖𝑎𝑛𝑐𝑒 
Source: Bodie et al. (2011, p. 283) 
 
The beta value of the portfolios are interesting since it provides information regarding 
how fluctuating the portfolios are in comparison to the benchmark index. Hence, if the 
beta is higher than 1, it means that the portfolio fluctuates more than the benchmark 
index, whilst if the beta is lower than 1, it means that it fluctuates less than index.  
 
When all the variables within the Jensen Alpha model are collected, it is possible to 
calculate the alpha. The alpha is the most interesting figure in this study since it reveals 
information regarding the abnormal return, i.e. if the risk-adjusted portfolios have 
generated a higher return than the benchmark index. If the alpha is above 0, it means 
that the portfolios have generated abnormal return. If it is below 0, however, it means 
that the portfolios have generated less return than the market (Jensen, 1968, p. 391). If 
the study finds that one or more of the portfolios do generate abnormal return, i.e. a 
positive alpha, it means that the Baltic stock market is inefficient. What is important to 
mention, however, is that a positive alpha might occur because the wrong model is 
chosen. These calculations are as well as the ones implemented for the actual return 
conducted and presented in the results-section.  
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4.5 Significance Tests 

When the tests have been implemented, it is important to investigate the significance of 
the results. The purpose of this is to establish whether the results have been caused by 
chance or not. Hence, if the results appear to be statistically significant, they are rarely 
caused by chance. If the findings would appear to be statistically insignificant, however, 
they might as well be caused by chance (Djurfeldt & Barmark, 2009, p. 183; Moore, 
2011, p. 367). Thus, in order to investigate this, statistical tests are conducted. There are 
however, a number of different tests that can be implemented. Which tests that have 
been implemented in this study and how the procedure has gone along will be presented 
underneath.  

4.5.1 Hypotheses  

According to Djurfeldt & Barmark (2009, p. 183), to be able to conduct statistical tests, 
and thereby measure the significance, hypotheses needs to be set up. Since the purpose 
of the study is to investigate the P/E-effect and the small firm effect on the Baltic 
market, the hypotheses will be set up to measure if they have generated any abnormal 
returns. Hence, four hypotheses are set up. The portfolio with low P/E stocks is 
compared to both the portfolio with the high P/E stocks and the benchmark index. The 
same thing is done for the portfolio with low market value stocks, it is compared to the 
portfolio with high market value and the benchmark index. The hypotheses look as 
follows: 

Hypothesis 1a Hypothesis 1b 
𝐻!: 𝑟!"#  !/! = 𝑟!!"!  !/! 
𝐻!: 𝑟!"#  !/! > 𝑟!!"!  !/! 

𝐻!: 𝑟!"#  !/! = 𝑟! 
𝐻!: 𝑟!"#  !/! > 𝑟! 

 
𝑟!  !"#  !/! = 𝑅𝑒𝑡𝑢𝑟𝑛  𝑜𝑛  𝑝𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜  𝑐𝑜𝑛𝑠𝑖𝑠𝑡𝑖𝑛𝑔  𝑜𝑓  𝑙𝑜𝑤  𝑃/𝐸  𝑠𝑡𝑜𝑐𝑘𝑠   
𝑟!  !!"!  !/! = 𝑅𝑒𝑡𝑢𝑟𝑛  𝑜𝑛  𝑝𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜  𝑐𝑜𝑛𝑠𝑖𝑠𝑡𝑖𝑛𝑔  𝑜𝑓  ℎ𝑖𝑔ℎ  𝑃/𝐸  𝑠𝑡𝑜𝑐𝑘𝑠 
𝑟! = 𝑅𝑒𝑡𝑢𝑟𝑛  𝑜𝑛  𝑚𝑎𝑟𝑘𝑒𝑡 
 

Hypothesis 2a Hypothesis 2b 
𝐻!: 𝑟!"#$$  !"# = 𝑟!"#$%  !"# 
𝐻!: 𝑟!"#$$  !"# > 𝑟!"#$%  !"# 

𝐻!: 𝑟!"#$$  !"# = 𝑟!  
𝐻!: 𝑟!"#$$  !"# > 𝑟!  

 
𝑟!  !"#$$  !"# = 𝑅𝑒𝑡𝑢𝑟𝑛  𝑜𝑛  𝑝𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜  𝑐𝑜𝑛𝑠𝑖𝑠𝑡𝑖𝑛𝑔  𝑜𝑓  𝑠𝑚𝑎𝑙𝑙  𝑚𝑎𝑟𝑘𝑒𝑡  𝑐𝑎𝑝𝑖𝑡𝑎𝑙𝑖𝑧𝑎𝑡𝑖𝑜𝑛  𝑠𝑡𝑜𝑐𝑘𝑠 
𝑟!  !"#$%  !"# = 𝑅𝑒𝑡𝑢𝑟𝑛  𝑜𝑛  𝑝𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜  𝑐𝑜𝑛𝑠𝑖𝑠𝑡𝑖𝑛𝑔  𝑜𝑓  𝑙𝑎𝑟𝑔𝑒  𝑚𝑎𝑟𝑘𝑒𝑡  𝑐𝑎𝑝𝑖𝑡𝑎𝑙𝑖𝑧𝑎𝑡𝑖𝑜𝑛  𝑠𝑡𝑜𝑐𝑘𝑠 
𝑟! = 𝑅𝑒𝑡𝑢𝑟𝑛  𝑜𝑛  𝑚𝑎𝑟𝑘𝑒𝑡 
 

Hypothesis 3a Hypothesis 3b Hypothesis 3c 
𝐻!:𝛼!"#  !/! = 0 
𝐻!:𝛼!"#  !/! > 0 

𝐻!:𝛼!!"!  !/! = 0 
𝐻!:𝛼!!"!  !/! > 0 

𝐻!:𝛼!"#  !/! = 𝛼!!"!  !/! 
𝐻!:𝛼!"#  !/! > 𝛼!!"!  !/!  

 
𝛼!"#  !/! = 𝐴𝑏𝑛𝑜𝑟𝑚𝑎𝑙  𝑟𝑒𝑡𝑢𝑟𝑛  𝑜𝑛  𝑝𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜  𝑐𝑜𝑛𝑠𝑖𝑠𝑡𝑖𝑛𝑔  𝑜𝑓  𝑙𝑜𝑤  𝑃/𝐸  𝑠𝑡𝑜𝑐𝑘𝑠  
𝛼!!"!  !/! = 𝐴𝑏𝑛𝑜𝑟𝑚𝑎𝑙  𝑟𝑒𝑡𝑢𝑟𝑛  𝑜𝑛  𝑝𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜  𝑐𝑜𝑛𝑠𝑖𝑠𝑡𝑖𝑛𝑔  𝑜𝑓  ℎ𝑖𝑔ℎ  𝑃/𝐸  𝑠𝑡𝑜𝑐𝑘𝑠  
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Hypothesis 4a Hypothesis 4b Hypothesis 4c 
𝐻!:𝛼!"#$$  !"# = 0 
𝐻!:𝛼!"#$$  !"# > 0 

𝐻!:𝛼!"#$%  !"# = 0 
𝐻!:𝛼!"#$%  !"# > 0 

𝐻!:𝛼!"#$$  !"# = 𝛼!"#$%  !"# 
𝐻!:𝛼!"#$!  !"# > 𝛼!"#$%  !"# 

 
𝛼!"#$$  !"# = 𝐴𝑏𝑛𝑜𝑟𝑚𝑎𝑙  𝑟𝑒𝑡𝑢𝑟𝑛  𝑜𝑛  𝑝𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜  𝑐𝑜𝑛𝑠𝑖𝑠𝑡𝑖𝑛𝑔  𝑜𝑓  𝑠𝑚𝑎𝑙𝑙  𝑐𝑎𝑝𝑖𝑡𝑎𝑙𝑖𝑧𝑎𝑡𝑖𝑜𝑛  𝑠𝑡𝑜𝑐𝑘𝑠 
𝛼!"#$%  !"# = 𝐴𝑏𝑛𝑜𝑟𝑚𝑎𝑙  𝑟𝑒𝑡𝑢𝑟𝑛  𝑜𝑛  𝑝𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜  𝑐𝑜𝑛𝑠𝑖𝑠𝑡𝑖𝑛𝑔  𝑜𝑓  𝑙𝑎𝑟𝑔𝑒  𝑐𝑎𝑝𝑖𝑡𝑎𝑙𝑖𝑧𝑎𝑡𝑖𝑜𝑛  𝑠𝑡𝑜𝑐𝑘𝑠 
 
After the hypotheses are set up, they are tested to see if the null hypotheses can be 
rejected. It is, however, of utter importance that these tests are conducted thoroughly 
since errors can be made during the process. Two common errors that can occur when 
testing a hypothesis are type-1 and type-2 errors. The type-1 error means that the null 
hypotheses are rejected even though it is accurate and the type-2 error means that the 
null hypothesis is approved when it should have been rejected (Djurfeldt & Barmark, 
2009, p. 202; Moore, 2011, p. 382).  
 
This is where the previously mentioned statistical tests enter the picture. Since the 
purpose of the test is to investigate whether the means of two portfolios are significantly 
different, e.g. one portfolio and index, a t-test is the most appropriate test to use 
(Djurfeldt & Barmark, 2009, p. 195). Further on, the t-test is appropriate since we have 
a large enough sample, which means that we can assume a normal distribution 
(Djurfeldt & Barmark, 2009, p. 229).  
 
In order to explain how the t-test works, we shall illustrate how the relevant variables in 
the test are calculated. First, the mean of all of the groups need to be calculated, which 
is done by using the following equation. 
 

Equation  10:  Average  Returns  

𝑟 =
𝑟! + 𝑟!+. .+𝑟!

𝑛  
𝑟 = 𝐴𝑣𝑒𝑟𝑎𝑔𝑒  𝑟𝑒𝑡𝑢𝑟𝑛 
𝑟! = 𝐼𝑛𝑑𝑖𝑣𝑖𝑑𝑢𝑎𝑙  𝑟𝑒𝑡𝑢𝑟𝑛𝑠 
𝑛 = 𝑁𝑢𝑚𝑏𝑒𝑟  𝑜𝑓  𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛𝑠 
Source: Moore (2007, p. 38) 
 
The next variable that needs to be calculated in order to get hold of the t-values is the 
standard deviation of the portfolios and benchmark index.  
 

Equation  11:  Standard  Error  

𝑠 =
1

𝑛 − 1∑(𝑟! − 𝑟)
! 

𝑠 = 𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑  𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 
𝑟 = 𝐴𝑣𝑒𝑟𝑎𝑔𝑒  𝑟𝑒𝑡𝑢𝑟𝑛 
𝑟! = 𝑅𝑒𝑡𝑢𝑟𝑛  𝑓𝑜𝑟  𝑝𝑒𝑟𝑖𝑜𝑑  𝑖 
Source: Moore (2007, p. 48) 
 
When the mean and the standard deviation of the portfolios have been calculated, it is 
possible to investigate whether two variables are significantly different from each other 
or not, i.e. implement a t-test. The t-test that will be implemented is a paired two-sample 
t-test for means. The equation for this is found on the next page. 
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Equation  12:  Paired  Two-‐Sample  t-‐test  

𝑡 =
𝑥 − 𝜇
𝑠 𝑛

 

𝑡 = 𝑡– 𝑠𝑡𝑎𝑡𝑖𝑠𝑡𝑖𝑐 
𝑥 = 𝑀𝑒𝑎𝑛  𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒  𝑜𝑓  𝑠𝑎𝑚𝑝𝑙𝑒 
𝜇 = 𝑆𝑎𝑚𝑝𝑙𝑒  𝑚𝑒𝑎𝑛 
𝑠 = 𝑆𝑎𝑚𝑝𝑙𝑒  𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑  𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 
𝑛 = 𝑆𝑎𝑚𝑝𝑙𝑒  𝑠𝑖𝑧𝑒 
Source: Moore (2007, p. 435) 
 
Once the t-value is obtained, it is used to see if the findings are caused by chance or if 
they are significantly different. In order to do this, limits of significance are set up, in 
this study two levels are set up, at 1% and 5% respectively. With the chosen 
significance levels and the size of the samples as a basis, a critical t-value can be 
obtained, which in turn is compared to the t-values that are retrieved from the t-test. 
This means that if the t-values obtained in the test are higher than the critical t-values on 
the specific significance level, the null hypothesis can be rejected. Hence, that the 
findings are statistically significant (Djurfeldt & Barmark, 2009, p. 233).  

4.5.2 Regression Analysis 

As mentioned earlier, the calculations are conducted in Microsoft Excel. Via the data 
analysis toolpack, regression analyses are made between the portfolios. A regression 
analysis is a statistical model that measures the relationship between two variables, one 
explanatory and one response variable. The relationship between the two variables can 
then be seen in a line, i.e. the regression line (Moore, 2007, p. 115). How the equation 
looks, and thereby how the variable y is affected by variable x, can be seen in the 
equation underneath. 
 

Equation  13:  Regression  l ine  
𝑦 = 𝑎 + 𝛽𝑥 

𝑦 = 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒  𝑣𝑎𝑟𝑖𝑎𝑏𝑙𝑒 
𝑎 = 𝐴𝑙𝑝ℎ𝑎 
𝛽 = 𝐵𝑒𝑡𝑎 
𝑥 = 𝐸𝑥𝑝𝑙𝑎𝑛𝑎𝑡𝑜𝑟𝑦  𝑣𝑎𝑟𝑖𝑎𝑏𝑙𝑒 
Source: Moore (2007, p. 117) 
 
When implementing a regression analysis, most of the required data for the study is 
obtained. The data that is obtained in the analysis are Alpha, Beta, t-value and a variable 
called R-squared. The last variable represents how much the response variable is 
affected by the explanatory variable. Hence, R-squared is an indicator of how accurate 
the model is. If it is 0%, it indicates that the model explains none of the variability of 
the response data. If it is 100%, however, it is an indication that the model explains all 
the variability of the response data (Djurfeldt & Barmark, 2009, p. 161).  
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5. EMPIRICAL RESULTS 
This chapter will provide you with the results of the portfolio study as well as some 
fundamental statistics. The results of the data analysis will be presented briefly with 
both tables and figures to give a clear picture of the most significant data. Further on, 
the results of the significance tests are presented in tables, showing if the null 
hypotheses can be rejected or not. 

5.1 Fundamental Statistics 

With the purpose to clarify and increase the understanding of the results in this chapter, 
some fundamental statistics are presented below. To get a clearer picture of what values 
that have been classified as low or high P/E, respectively small or large market 
capitalization, the medians of the variables in each of the portfolios are shown in the 
following figures. The median, and not the mean, are chosen because some companies 
have had extremely high/low values in some periods, which increased/decreased the 
mean disproportionately. The medians of the portfolios are presented annually since the 
portfolios are reallocated each year. This section will only present the medians with a 
brief description of the variation from year to year. A more thourough analysis of the 
medians can be found in the next chapter, where the validity of the values are discussed. 
 
Figure 7 and 8 show the median P/E ratios for the stocks in the low respectively the 
high P/E portfolio during the study period from 2000-2014. As stated before, each of 
these two portfolios consists of 15 companies each year. 
 

Figure 7: Medians of the Low P/E Portfolio Stocks 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 7 indicates that the median of the stocks in the low P/E portfolio has fluctuated 
between 2,7 and 7,6 over the years. Compared to the medians of the stocks in the high 
P/E portfolio presented in figure 8 on the next page, the low P/E medians does not 
fluctuate that much from year to year. The high P/E medians however, have a much 
wider variation and fluctuates between 10,2 and 69. It is also easy to see a trend in the 
high P/E medians between the years 2004-2008, where they increased from relatively 
low to much higher values, and later back to lower values after the drop in the market in 
the late 2008.  
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Figure 8: Medians of the High P/E Portfolio Stocks 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 9 and 10 show the median market capitalization of the stocks in the small 
respectively the large capitalization portfolio during the study period from 2000-2014. 
As stated before, each of these two portfolios consists of 25 companies each year. The 
market values are presented in million euros. 
 

Figure 9: Medians of the Small Capitalization Portfolio Stocks (in million €) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 9 indicates that the medians of the stocks in the small capitalization portfolio has 
fluctuated between €1,23 millions and €6,37 millions over the years and had an 
increasing trend from 2002-2008, until it suffered from the drop in the market. By 
looking att the medians of the stocks in the large capitalization portfolio in figure 10 on 
the next page, you can see that they have followed a similar trend as the small 
capitalization medians. However, there is a bigger difference between the large 
capitalization medians that have fluctuated between €54,45 millions and €325,55 
millions. 
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Figure 10: Medians of the Large Capitalization Portfolio Stocks (in million €) 
 
 
 
 
 
 
 
 
 
 
 
 
 

5.2 Actual Returns 

Table 5 below presents the average actual returns for the four portfolios in each period 
together with the benchmark index. The complete table can be found in appendix 1. The 
periods are grouped four and four to illustrate when the portfolio reallocations are made. 
On average, all portfolios except for the large capitalization portfolio have earned 
higher annual return than index over the 15-year study period. The portfolio with the 
highest return is clearly the small capitalization portfolio with an average return rate of 
9,31% per quarter. The actual returns for the low P/E portfolio and the high P/E 
portfolio are more similar to each other, with an average of 6,88% respectively 5,69% 
per quarter. The table shows that an investment strategy based on stocks with low P/E 
or small market capitalization would have generated higher return than stocks with high 
P/E respectively large market capitalization during the study period from 2000-2014. 
 
Table 5: Actual Returns 
Period	   Low	  P/E	   High	  P/E	   Small	  cap	   Large	  cap	   Index	   Date	  

1	   14,07%	   18,77%	   13,55%	   9,25%	   21,39%	   Q1	  2000	  
2	   -‐7,96%	   -‐11,10%	   -‐2,64%	   -‐9,91%	   -‐7,86%	   Q2	  2000	  
3	   6,69%	   4,15%	   6,80%	   10,89%	   17,06%	   Q3	  2000	  
4	   11,90%	   12,48%	   48,73%	   8,33%	   2,86%	   Q4	  2000	  
5	   1,29%	   13,13%	   -‐5,25%	   4,23%	   0,56%	   Q1	  2001	  
6	   -‐3,32%	   -‐7,56%	   10,76%	   -‐2,37%	   5,88%	   Q2	  2001	  
7	   -‐1,30%	   -‐17,45%	   -‐8,50%	   -‐8,61%	   -‐9,79%	   Q3	  2001	  
8	   -‐0,38%	   18,41%	   22,80%	   18,38%	   22,04%	   Q4	  2001	  
…	   …	   …	   …	   …	   …	   …	  
53	   14,97%	   12,90%	   5,62%	   12,42%	   13,36%	   Q1	  2013	  
54	   5,85%	   -‐2,29%	   5,08%	   -‐1,05%	   -‐0,03%	   Q2	  2013	  
55	   1,36%	   0,96%	   11,22%	   2,78%	   1,68%	   Q3	  2013	  
56	   -‐7,25%	   -‐2,30%	   -‐6,84%	   0,51%	   -‐2,67%	   Q4	  2013	  
57	   9,95%	   3,28%	   -‐1,47%	   3,31%	   -‐1,52%	   Q1	  2014	  
58	   1,94%	   1,89%	   14,25%	   0,42%	   1,39%	   Q2	  2014	  
59	   11,65%	   -‐2,22%	   23,12%	   -‐3,33%	   -‐5,79%	   Q3	  2014	  
60	   4,85%	   -‐0,40%	   3,50%	   -‐2,65%	   -‐1,82%	   Q4	  2014	  

Mean	   6,88%	   5,69%	   9,31%	   3,53%	   3,84%	  
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Table 6 below displays what would have happened if one euro were invested in each of 
the portfolios as well as the benchmark index at the beginning of the study period. The 
complete table can be found in appendix 2. It illustrates how the development has 
looked like for the different investment alternatives. By investing the value of the 
placement from one period in the next period, the accumulated value can be estimated, 
representing the total value the investment holds in each period. 
 
Table 6: Accumulated Actual Returns 
Period	   Low	  P/E	   High	  P/E	   Small	  cap	   Large	  cap	   Index	   Date	  

0	   1,00	   1,00	   1,00	   1,00	   1,00	   Q0	  2000	  
1	   1,14	   1,19	   1,14	   1,09	   1,21	   Q1	  2000	  
2	   1,05	   1,06	   1,11	   0,98	   1,12	   Q2	  2000	  
3	   1,12	   1,10	   1,18	   1,09	   1,31	   Q3	  2000	  
4	   1,25	   1,24	   1,76	   1,18	   1,35	   Q4	  2000	  
5	   1,27	   1,40	   1,66	   1,23	   1,35	   Q1	  2001	  
6	   1,23	   1,29	   1,84	   1,20	   1,43	   Q2	  2001	  
7	   1,21	   1,07	   1,69	   1,10	   1,29	   Q3	  2001	  
8	   1,21	   1,26	   2,07	   1,30	   1,58	   Q4	  2001	  
…	   …	   …	   …	   …	   …	   …	  
53	   22,91	   14,12	   64,94	   4,59	   5,79	   Q1	  2013	  
54	   24,25	   13,79	   68,24	   4,54	   5,79	   Q2	  2013	  
55	   24,58	   13,93	   75,90	   4,67	   5,89	   Q3	  2013	  
56	   22,80	   13,61	   70,71	   4,69	   5,73	   Q4	  2013	  
57	   25,07	   14,05	   69,67	   4,85	   5,65	   Q1	  2014	  
58	   25,56	   14,32	   79,60	   4,87	   5,72	   Q2	  2014	  
59	   28,53	   14,00	   98,00	   4,71	   5,39	   Q3	  2014	  
60	   29,92	   13,95	   101,43	   4,58	   5,29	   Q4	  2014	  

 
The results from this process show that €1 invested in the low P/E portfolio would have 
increased to €29,92 from 2000-2014, but €1 invested in the high P/E portfolio only 
would have increased to €13,95. The portfolio that would have generated the highest 
accumulated return by far is the small capitalization portfolio, which increased from €1 
to €101,43 during the study period. The large capitalization portfolio performed worse 
of the portfolios and only made it up to €4,58, just under the benchmark index that 
increased to €5,29. Just by looking at these accumulated values, you can see a 
significant difference between the portfolio placements.  
 
Figure 11 on the next page displays a clearer picture of how the accumulated actual 
returns for the four portfolios and the benchmark index have developed over the 60 
periods between 2000-2014.  
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Figure 11: Accumulated Actual Returns 

 
The graph shows that all the portfolios performed quite similar during the first 12 
periods (three years) but that the small capitalization portfolio has dominated since. The 
graph also shows that all the portfolios performed well the following four-five years, 
but was then subjects to a drop in the market in 2008. Since then, almost all portfolios 
have continuously increased in value with a few setbacks. 

5.3 Risk-Adjusted Returns 

The estimation of the risk-adjusted returns is dependent on several factors. The risk-free 
rate of return used in this study is as told based on a three-month euro market rate. 
Figure 12 on the next page shows how the risk-free rate have developed over time 
during the study period. One sees clearly that the rate has increased in times of strong 
market performance and decreased when drops in the market have occurred. After a 
drop with three percentage points between the end of year 2000 and the middle of 2003, 
the rate took a swing back in 2005 and increased with three percentage points until the 
market dropped in the end of 2008. Since then, the risk-free rate has stayed low and 
fluctuated more and more towards zero. 
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Figure 12: Risk-free Rate of Return 

 
Before calculating the risk-adjusted returns with CAPM, the Beta and Jensen’s alpha for 
each of the portfolios were estimated. The estimated values are presented in table 7 
below. 
 
Table 7: Beta and Alpha Values 

Portfolio	   Beta	   Jensen's	  Alpha	  

Low	  P/E	   0,799	   3,34%	  
High	  P/E	   0,951	   1,92%	  
Small	  cap	   0,785	   5,80%	  
Large	  cap	   0,907	   -‐0,17%	  

 
The table shows that the beta values for all portfolios are below 1, meaning that the 
portfolios are less fluctuating than the Baltic market. The beta values for the high P/E 
portfolio and the large capitalization portfolio are both relatively close to 1, which 
implies that they fluctuate similarly to the market. The low P/E portfolio and the small 
capitalization portfolio however, have slightly smaller beta values, which implies that 
they are less volatile than the other two portfolios as well as the market.  
 
Except for the beta values, the table also shows Jensen’s alpha for the different 
portfolios. All portfolios but the large capitalization have positive alpha values, 
implying that they have generated abnormal returns in excess of what would be 
predicted by the CAPM during the study period. The low P/E portfolio have generated 
3,34% abnormal return, compared to the high P/E portfolio that generated a little less 
1,92% abnormal return. There is however a greater difference between the small 
capitalization portfolio, with 5,80% abnormal return, and the large capitalization 
portfolio, with 0,17% abnormal return. 
 
In addition to the abnormal returns conducted with Jensen’s alpha, CAPM has been 
used to estimate the risk-adjusted returns for each portfolio with beta as the single risk 
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factor. Table 8 below shows a summary of the average risk-adjusted returns for each 
portfolio and the benchmark index in each period. The complete table can be found in 
appendix 3. 
 
Table 8: Risk-Adjusted Returns Predicted by CAPM 
Period	   Low	  P/E	   High	  P/E	   Small	  cap	   Large	  cap	   Index	   Date	  

1	   14,07%	   18,77%	   13,55%	   9,25%	   21,39%	   Q1	  2000	  
2	   -‐7,96%	   -‐11,10%	   -‐2,64%	   -‐9,91%	   -‐7,86%	   Q2	  2000	  
3	   6,69%	   4,15%	   6,80%	   10,89%	   17,06%	   Q3	  2000	  
4	   11,90%	   12,48%	   48,73%	   8,33%	   2,86%	   Q4	  2000	  
5	   1,29%	   13,13%	   -‐5,25%	   4,23%	   0,56%	   Q1	  2001	  
6	   -‐3,32%	   -‐7,56%	   10,76%	   -‐2,37%	   5,88%	   Q2	  2001	  
7	   -‐1,30%	   -‐17,45%	   -‐8,50%	   -‐8,61%	   -‐9,79%	   Q3	  2001	  
8	   -‐0,38%	   18,41%	   22,80%	   18,38%	   22,04%	   Q4	  2001	  
…	   …	   …	   …	   …	   …	   …	  
53	   10,69%	   12,71%	   10,51%	   12,12%	   13,36%	   Q1	  2013	  
54	   -‐0,01%	   -‐0,02%	   -‐0,01%	   -‐0,02%	   -‐0,03%	   Q2	  2013	  
55	   1,36%	   1,61%	   1,34%	   1,54%	   1,68%	   Q3	  2013	  
56	   -‐2,10%	   -‐2,53%	   -‐2,06%	   -‐2,40%	   -‐2,67%	   Q4	  2013	  
57	   -‐1,17%	   -‐1,44%	   -‐1,15%	   -‐1,36%	   -‐1,52%	   Q1	  2014	  
58	   1,15%	   1,33%	   1,13%	   1,28%	   1,39%	   Q2	  2014	  
59	   -‐4,61%	   -‐5,50%	   -‐4,53%	   -‐5,24%	   -‐5,79%	   Q3	  2014	  
60	   -‐1,46%	   -‐1,74%	   -‐1,43%	   -‐1,65%	   -‐1,82%	   Q4	  2014	  

Mean	   3,52%	   3,77%	   3,50%	   3,70%	   3,84%	  
	   

The table shows that none of the portfolios have generated higher average risk-adjusted 
return than the benchmark index between 2000-2014 when using CAPM as asset-
pricing model. It also shows that the low P/E and the small capitalization portfolios 
have performed worst with 3,52% respectively 3,50% in returns, compared to the high 
P/E and the large capitalization portfolios with 3,77% respectively 3,70% in returns. 
However, no portfolio outperformed the benchmark index with a return of 3,84%. This 
implies that the risk-adjustment created a reverse effect where the portfolios that had 
generated the highest actual returns generated the lowest risk-adjusted returns. A 
thorough analysis of this will be made in the following chapter. 

5.4 Statistical Significance 

This section presents the results from the significance tests that are made to see if there 
are significant differences between the portfolios regarding the actual returns 
respectively the abnormal returns. Table 9 on the next page shows the results from the 
tests of hypothesis 1, where the average actual returns of the P/E portfolios and the 
benchmark index are tested with paired two sample t-tests to see if the null hypotheses 
can be rejected or not. 
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Table 9: Hypothesis 1 – Results 
Hypothesis	   1a	   1b	  
Ho	   𝑟!  !"#  !/! = 𝑟!  !!"!  !/! 	   𝑟!  !"#  !/! = 𝑟!	  
H1	   𝑟!  !"#  !/! > 𝑟!  !!"!  !/! 	   𝑟!  !"#  !/! > 𝑟!	  
Critical	  t-‐value	  (5%)	   1.671	   1.671	  
Critical	  t-‐value	  (1%)	   2.391	   2.391	  
df	   59	   59	  
t-‐statistic	   0,785	   2,159*	  
R-‐squared	   53,47%	   54,68%	  
Conclusion	   Do	  not	  reject	  Ho	   Reject	  Ho	  

*	  =	  significant	  on	  a	  5%	  level	  	  	  **	  =	  significant	  on	  a	  1%	  level	  
 
The result of the t-test for hypothesis 1a, where the actual returns of the low P/E 
portfolio and the high P/E portfolio are tested against each other, shows that the null 
hypothesis cannot be rejected on any of the 5% or the 1% significance levels. Since the 
t-statistic of 0,785 does not exceed the critical t-values, it means that there is not enough 
evidence to suggest that the average actual return of the low P/E portfolio is 
significantly higher than the average actual return of the high P/E portfolio during the 
study period. The t-test for hypothesis 1b however, reveals that there is enough evidence 
to suggest that the average actual return for the low P/E portfolio is significantly higher 
than the average actual return of the market at the 5% level of significance. But, since 
the t-statistic of 2,159 does not exceed the critical t-value of 1%, the null hypothesis can 
only be rejected at the 5% and not at the 1% level of significance. 
 
Table 10 below shows the results from the tests of hypothesis 2, where the average 
actual returns of the capitalization portfolios and the benchmark index are tested with 
paired two sample t-tests to see is the null hypotheses can be rejected or not. 
 
Table 10: Hypothesis 2 – Results 
Hypothesis	   2a	   2b	  
Ho	   𝑟!  !"#$$  !"# = 𝑟!  !"#$%  !"#	   𝑟!  !"#$$  !"# = 𝑟!	  
H1	   𝑟!  !"#$$  !"# > 𝑟!  !"#$%  !"#	   𝑟!  !"#$$  !"# > 𝑟!	  
Critical	  t-‐value	  (5%)	   1.671	   1.671	  
Critical	  t-‐value	  (1%)	   2.391	   2.391	  
df	   59	   59	  
t-‐statistic	   3,556**	   3,085**	  
R-‐squared	   49,25%	   41,80%	  
Conclusion	   Reject	  Ho	   Reject	  Ho	  

*	  =	  significant	  on	  a	  5%	  level	  	  	  **	  =	  significant	  on	  a	  1%	  level	  
 
The result of the t-test for hypothesis 2a, where the actual returns of the small 
capitalization portfolio is tested against the large capitalization portfolio, shows that the 
null hypothesis can be rejected at both the 5% and the 1% level of significance. This 
implies that there is enough evidence to suggest that the average actual return of the 
small capitalization portfolio is significantly higher than the average actual return of the 
large capitalization portfolio. Further on, the t-test for hypothesis 2b also reveals that the 
t-statistic exceeds the critical t-values, which means that the null hypothesis can be 
rejected both at the 5% and 1% level of significance. This implies that there is enough 
evidence to suggest that the average actual return of the small capitalization portfolio is 
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significantly higher than the average actual return of the benchmark index between the 
years 2000-2014. 
 
Moving on from the actual returns and hypothesis 1 and 2, the next two hypotheses test 
the risk-adjusted rates of return with Jensen’s alpha. Similar to the studies employed by 
Basu (1977) and Kelly et al. (2008), the results of these tests represent the core part of 
the analysis since the P/E effect and the small firm effect are based on risk-adjusted 
returns. Table 11 below shows the results from the tests of hypothesis 3, where the 
Jensen’s alphas of the P/E portfolios are tested with regression analyses to see if the 
portfolios have generated abnormal returns. 
 
Table 11: Hypothesis 3 – Results 
Hypothesis	   3a	   3b	   3c	  
Ho	   𝛼!"#  !/! = 0	   𝛼!!"!  !/! = 0 𝛼!"#  !/! = 𝛼!!"!  !/! 	  
H1	   𝛼!"#  !/! > 0	   𝛼!!"!  !/! > 0 𝛼!"#  !/! > 𝛼!!"!  !/! 	  
Beta	   0,799	   0,951	   -‐	  
Jensen’s	  alpha	  (𝜶)	   3,34%	   1,92%	   2,18%	  
Critical	  t-‐value	  (5%)	   1,671	   1,671	   1,671	  
Critical	  t-‐value	  (1%)	   2,391	   2,391	   2,391	  
df	   59	   59	   59	  
t-‐statistic	   2,418**	   1,638	   1,533	  
R-‐squared	   56,87%	   71,56%	   55,41%	  
Conclusion	   Reject	  H0	   Do	  not	  reject	  H0	   Do	  not	  reject	  H0	  

*	  =	  significant	  on	  a	  5%	  level	  	  	  **	  =	  significant	  on	  a	  1%	  level	  
 
The result of the regression analysis of hypothesis 3a shows that the alpha for the low 
P/E portfolio is significantly greater than zero. Thus, the null hypothesis can be rejected 
both at the 5% and the 1% level of significance, implying that there is enough evidence 
to suggest that the low P/E portfolio has generated significant abnormal returns during 
the study period. The t-statistic for the test of hypothesis 3b however, does not exceed 
the critical t-values at any of the levels of significance. Thus, the null hypothesis cannot 
be rejected, implying that there is not enough evidence to suggest that the high P/E 
portfolio has generated significant abnormal returns. Further on, the test results of 
hypothesis 3c shows that the alpha for the low P/E portfolio is not significantly greater 
than the alpha for the high P/E portfolio at the 5% and the 1% level of significance. The 
null hypothesis cannot be rejected and there is therefore not enough evidence to suggest 
that the low P/E portfolio has generated significantly higher abnormal return than the 
high P/E portfolio during the study period. 
 
The results of the regression analysis of hypothesis 4 are presented in table 12 on the 
next page, where Jensen’s alphas of the capitalization portfolios are tested to see if the 
portfolios have generated abnormal returns. 
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Table 12: Hypothesis 4 – Results 
Hypothesis	   4a	   4b	   4c	  
Ho	   𝛼!"#$$  !"# = 0	   𝛼!"#$%  !"# = 0 𝛼!"#$$  !"# = 𝛼!"#$%  !"#	  
H1	   𝛼!"#$$  !"# > 0	   𝛼!"#$%  !"# > 0 𝛼!"#$$  !"# > 𝛼!"#$%  !"#	  
Beta	   0,785	   0,907	   -‐	  
Jensen’s	  alpha	  (𝜶)	   5,80%	   -‐0,17%	   5,93%	  
Critical	  t-‐value	  (5%)	   1.671	   1,671	   1.671	  
Critical	  t-‐value	  (1%)	   2.391	   2,391	   2.391	  
df	   59	   59	   59	  
t-‐statistic	   3,311**	   -‐0,273	   3,632**	  
R-‐squared	   43,66%	   88,89%	   50,88%	  
Conclusion	   Reject	  H0	   Do	  not	  reject	  H0	   Reject	  H0	  

*	  =	  significant	  on	  a	  5%	  level	  	  	  **	  =	  significant	  on	  a	  1%	  level	  

The result from the test of hypothesis 4a shows that the t-statistic of 3,311 exceeds the 
critical t-values, which makes is possible to reject the null hypothesis. This implies that 
the alpha for the small capitalization portfolio is significantly greater than zero at both 
the 5% and the 1% level of significance, i.e. that there is enough evidence to suggest 
that the portfolio has generated significant abnormal returns between 2000-2014. The 
test result of hypothesis 4b however, reveals that the t-statistic of -0,273 does not 
exceed the critical t-values, which means that the null hypothesis cannot be rejected at 
any of the levels of significance. Therefore, there is not enough evidence to suggest that 
the large capitalization portfolio has generated significant abnormal returns during the 
study period. Finally, the test result of hypothesis 4c shows that Jensen’s alpha for the 
small capitalization portfolio is significantly greater than the alpha for the large 
capitalization portfolio, since the t-statistic of 3,632 exceeds the critical t-values. Thus, 
the null hypothesis can be rejected, implying that there is enough evidence to suggest 
that the small capitalization portfolio has generated significantly higher abnormal 
returns than the large capitalization portfolio.  
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6. ANALYSIS 
In this section, the results of the study will be analyzed. The analysis will focus on 
anomalies and if they exist on the Baltic stock market, which will be investigated by 
testing whether the null hypotheses can be rejected or not. After this, the results will be 
compared to previous findings within the subject to see if they are similar or completely 
different. Finally, the analysis will debate what the reasons are for the results, i.e. if any 
specific explanation can be established. 

6.1 Analysis of the Results 

As mentioned in the theoretical method chapter, this study has a positivistic approach. 
Since this means that information needs be supported by facts and data in order to be 
seen as knowledge, only the results that can be statistically verified will be stated as 
actual knowledge. In other words, it will not be stated that a specific anomaly exists 
during the investigated period if it cannot be supported by statistical significance. 
Further on, since this study strive to have a strong statistical support, the significance 
levels are set up at 1% respectively 5%. This means that if significant results are found, 
i.e. if the null hypotheses can be rejected, there is a low risk of it being caused by 
chance.  

6.1.1 Hypothesis 1 

Since the low P/E stocks have generated higher actual average return than both the high 
P/E portfolio and the benchmark index it would clearly have been the best investment 
strategy back in year 2000. Even though the low P/E portfolio have generated the 
highest return, the significance test reveals that the difference between the low P/E and 
the high P/E portfolio is not statistically significant. Hence, the difference in return 
between the portfolios might be caused by chance. The difference between the low P/E 
portfolio and the market, however, is not caused by chance. We can therefore 
recommend investing in stocks with low P/E values rather than the market on the Baltic 
markets. Since the portfolio with low P/E stocks might be seen as more risky than the 
market, an analysis of the investment strategy after a risk factor have been included will 
be presented under hypothesis 3.  
 
Further on, Kelly et al. (2008, p. 38) came to the conclusion that the null hypothesis 
could be rejected in both cases when they completed the same tests as in hypothesis 1 
on the Australian market. In other words, they found statistical support that the low P/E 
portfolio generated a higher return than both the high P/E portfolio and the market. A 
possible explanation for why we, unlike from Kelly et al, (2008, p. 38), only found a 
significant difference between the low P/E portfolio and the benchmark index, and not 
between the low P/E portfolio and the high P/E portfolio, might be that the percentage 
difference in yield is higher in the first relationship. Another interesting aspect that 
needs to be mentioned while comparing the findings of this study to the ones by Kelly 
et al. (2008) are the R-squares. The R-squares attained in hypothesis 1a and 1b in this 
study is almost twice as high as the ones in their study. This indicates that the model has 
more accurately described the relationship between the investigated variables in this 
study than it did for Kelly et al. (2008, p. 35). 
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6.1.2 Hypothesis 2 

When investigating the average actual returns of the market capitalization portfolios, a 
different statistical result than for the P/E portfolios is revealed. What is referred to is 
the fact that the null hypotheses in both hypothesis 2a and 2b can be rejected on a 1% 
and a 5% level. Hence, the differences between the portfolios are statistically significant 
and thereby not affected by chance. This indicates that, without including a risk factor, 
we can recommend investors to purchase stocks in small capitalization companies. 
Worth mentioning, however, is that the R-squares attained in both hypothesis 2a and 2b, 
are lower than the ones received in hypotheses 1a and b. This is an indication that the 
model has done a less efficient job to describe the relationship between the portfolios 
and the market, which might decrease the credibility of the results.  
 
There are not so many previous studies conducted in the same manner as this study. The 
ones that we have taken part of have excluded the actual return and only focused on the 
risk-adjusted returns (Banz, 1981; Fama & French 1992). The reason why this study 
investigates both the actual and the risk-adjusted return, even though the risk-adjusted 
clearly have been in focus in previous studies, is to get a clear picture of how the actual 
investment strategies have performed during the period. When analyzing the 
accumulated actual returns in figure 11, two interesting aspects can be discussed. First, 
the graph shows evidence of the bull market between 2003-2006, where all portfolios 
showed signs of strong market performance, followed by the bear market that was 
caused by the financial crisis in 2008 where the portfolios dropped in value. This is an 
indicator that the Baltic markets follow the rest of the financial western world. The 
second aspect that is interesting about the graph is that the small capitalization portfolio 
has strongly outperformed the others, including the benchmark index. Even though this 
indicates that the best investment strategy in 2000 would have been to buy stocks in 
small capitalization companies, it might not be completely accurate. One reason for this 
is that investing in small capitalization companies implies large transaction costs. 
Another reason is that an investment in a firm usually is a speculative trade. This means 
that an investor takes on a risk that the company goes bankrupt, in expectation of 
gaining a large return. Hence, since the portfolio replacements make it possible to 
include companies before they go bankcrupt or get delisted, a survivorship bias is 
avoided. This means that only the companies that have delivered a high yield have 
remained. This might be the reason for why the small capitalization portfolio has 
outperformed the rest of the portfolios in actual return. 

6.1.3 Hypothesis 3 

As mentioned previously in the study, hypothesis 3 and 4 focus on the performance of 
the portfolios after a risk factor have been included. Since investments in small 
capitalization and low P/E companies are considered more risky than investments in 
stocks in the other portfolios, including a risk factor is considered to provide the study 
with more accurate results. This might be an explanatory factor why there are more 
studies conducted on the risk-adjusted returns than the actual returns.  
 
With support from the results of hypothesis 3a, we can state that investments in low P/E 
stocks would have been a successful strategy over the scrutinized period, since it would 
have generated abnormal returns signigifantly higher than zero. Regarding hypothesis 
3b however, the result shows that even if the high P/E portfolio have generated 
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abnormal returns, the findings are not statistically supported and can thereby be caused 
by chance.  
 
Since the alpha is higher for the low P/E portfolio than for the high, and there is 
significant support for the alpha on the low P/E portfolio but not for the high, by 
definition, the assumption can be made that the P/E effect exists. This is the procedure 
that Kelly et al. (2008, p. 20) have used in order to scrutinize whether they could 
establish a P/E effect or not. We are not, however, satisfied with just assuming the 
difference of the portfolios. So, in order to further investigate this matter, we 
implemented a t-test between the two portfolios, i.e. the low P/E portfolio and the high, 
which is shown in table 11. Since we cannot reject this null hypothesis, it is not possible 
to exclude the possibility that the difference between the portfolios is caused by chance. 
This leads to the conclusion that we do not have enough statistical support to state that 
the P/E effect exists on the Baltic market.  
 
As previously mentioned in the study, the P/E effect is a relatively well-studied 
anomaly. One reason for why so many scholars have shown interest in the subject might 
be the fact that the results from the different studies have differed so much in the past. 
Hence, since some studies have stated that it is possible to attain abnormal returns by 
applying the P/E effect strategy and some have stated the opposite, the debate whether a 
P/E effect exist or not have been kept alive. Two studies that have found statistical 
support that stocks with low P/E values have generated higher return than stocks with 
high P/E values are Basu, who completed a study in the United States in 1977, and 
Kelly et al. (2008), who conducted a similar study in Australia. Two studies that 
contradict this, however, are Johnson et al. (1989), who came to the conclusion that 
there was no P/E effect, and Lyn & Zychowicz (2004), who just found the P/E effect in 
a few of the investigated markets. Even though these studies are not conducted on the 
same markets as this study, the assumption have been made that they can be compared. 
The support for this assumption is the previous mentioned argument that the Baltic 
markets historically have followed the large financial markets through bull and bear 
markets in the 21-century, which is shown in figure 11. The Baltic market therefore 
shares the incentives of what strives fluctuations in the market with the markets that the 
other studies are conducted on.  

6.1.4 Hypothesis 4 

Since it is found that the null hypothesis can be rejected for the small capitalization 
portfolio in hypothesis 4a, whilst it cannot be rejected for the large capitalization 
portfolio in hypothesis 4b, it could by definition be possible the reject it in hypothesis 
4c. In other words, we could make the assumption that the strategy to invest in small 
firms has generated significantly higher abnormal returns than investments in large 
firms. Since this study, however, requires statistical support in order to state that a 
specific anomaly exist, a t-test was conducted between the market capitalization 
portfolios. Hence, in this test significant results are found that supports the assumption 
that a small firm effect exists. Further on, this enables us to state that investing in small 
firms is an efficient investment strategy on the Baltic market, even after a risk factor has 
been added.  
 
These findings go hand in hand with plenty of previous studies within the subject. Two 
of the studies that reached the same findings as us were mentioned in the analysis of 
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hypotheses 2, i.e. Banz (1981) and Fama & French (1992). Further studies that have 
reached the same conclusion are Goodman & Peavy (1986) and Borys & Zemčik 
(2011). Another study, whose results are highly relevant for this study, is completed by 
Lieksnis (2010). The reason why this is a relevant study to discuss is the fact that it is, 
among else, also executed on the Baltic market. There is, however, one main difference 
between his study and this one. Lieksnis (2010, p. 1) implements the Fama & French 
three-factor model, whilst this study applies the single factor model, i.e. CAPM. Even 
though the studies use different models, the conclusion that Lieknis (2010, p. 10) draw 
agrees with the one that is reached in this study, i.e. that focusing on the market values 
of companies is a profitable approach for an investor that strives to attain abnormal 
return.  
 
Not all previous studies agree with the findings that are reached in this study, however. 
Two studies that stated that there was no small firm effect on the markets that they 
investigated are Matteev (2004) and Tudor (2009). The fact that they could not 
significantly support the small firm effect implies that the markets that they investigated 
were efficient at the time.  

6.2 Theory Analysis 

When the results have been obtained and analyzed, it is vital to scrutinize the 
performance of the theories used in the study. The first theory that will be analyzed is 
the efficient market hypothesis. Since statistical evidence have been found that one of 
the anomalies exist on the Baltic market, i.e. the small firm effect, we can state that the 
Baltic market is not completely efficient on the semi-strong level. Hence, we can state 
that the Baltic markets do not follow a random walk.   
 
The fact that the Baltic market does not seem to follow a random walk, nor is efficient 
on a semi-strong level, is an indication that the market participants on the Baltic market 
are not completely rational. However, when considering the transaction costs that have 
not been included, the abnormal returns might be zero, implying that the market could 
still be efficient. This opens up the discussion regarding the next theory, Behavioral 
finance, which according to us might be an explanatory theory of why one of the 
anomalies exists. To be more precise, we are under the impression that herding 
behavior, a subcategory of behavioral finance developed by Prechter (2001), plays an 
essential role among traders in the Baltics. This might be caused by the lack of 
information that the investors can get a hold of about the companies, e.g. that the beta 
and volatility figures are not presented on the webpage of Nasdaq OMX (Nasdaq 
Baltic2, 2015). Further on, the lack of information might make it harder for market 
participants to make their own analysis before purchasing a stock, which increase the 
influence of what experts and analysts say about the companies. Hence, this increases 
the support of the argument that the investors are not completely rational but rather 
follow influence from the rest of the herd, i.e. the rest of the market (Prechter, 2001, 
p.121).  
 
The next theory that will be analyzed is the CAPM. There is no uncertainty regarding 
the fact that CAPM has been essential to include since it lays down the foundation to 
the Jensen’s Alpha Model. We do, however, have some critique towards how accurate 
CAPM describe the risk-adjusted return of the portfolios. The results of how the 
portfolios have performed after they were risk-adjusted using CAPM are shown in 
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Table 8. Even though the results from this table have not been used in the final results 
we chose to include it in order to see how CAPM has performed. The results in the table 
differ substantially from both the actual returns of the portfolios and the alphas of the 
portfolios. This is an indication that CAPM is not a proper model to use when risk-
adjusting the returns or when estimating the required returns on the Baltic market. If the 
risk-adjusted returns, however, would have been more proportionally similar to the 
actual returns, CAPM would have been more appropriate. A possible explanation for 
why CAPM is missappropriate might be that the Baltic markets still are fairly young 
and therefore more risky than other markets. Even if this is the case or not, it seems that 
a more valid result could have been attained by including further risk factors in the 
model, similar to Fama & French (1992) and Lieksnis (2010). 
 
The analysis how the last of the theories have performed, the one regarding the 
anomalies, have to some extent already been discussed in this chapter since the 
hypotheses tested their existence. For this reason it will not be discussed further in this 
section. It will, however, play a large part of the conclusion chapter since a discussion 
regarding the anomalies is essential in order for us to answer the purpose and the 
problem definition of the study.  

6.3 Validity of the Study 

The validity of a study refers to the degree to which the study measures what it claims 
to measure. Thus, it is important to define and use the measurement tools consistently to 
be able to examine the relevant data and keep the validity in the study (Ejvegård, 1996, 
p. 69). When considering the validity of this study, there are some subjects that need 
reflection. According to Bryman & Bell (2007, pp. 42-43) you can separate validity into 
internal and external validity. As part of the internal validity, the medians of the P/E 
portfolios for example, could be a minor problem. One could argue that the median of 
the low P/E portfolio are relatively close to the median of the high P/E portfolio in some 
periods because of the small number of firms in the sample. Consequently, the high P/E 
portfolio does not make justice to its name and purpose, which could be the reason for 
why the P/E effect was not significantly present in the Baltic market during the study 
period. A larger number of firms in the P/E sample would possibly result in a different 
outcome. However, with the limited information available from Datastream, the P/E 
ratios would have needed to be calculated manually to attain a larger sample. By doing 
this, the P/E ratios for the non-profitable firms could be included as well. Taking this 
into consideration, the internal validity could have been moderately higher if applying 
this method. 
 
Apart from the above, the study is considered to be relatively valid internally. One 
factor that contributes to this is the R-squared measures from the significance tests. 
Even if the measures are not optimally high, the average R-squared of approximately 
57% still exceed similar previous studies, as the one employed by Kelly et al. (2008), 
which had an average R-squared of approximately 40% in their significance tests. 
Moreover, Kelly et al. (2008, p. 20) assumed that the P/E effect existed without 
employing a significance test of the risk-adjusted returns between the low and high P/E 
portfolios. This was based on the conclusion that the low P/E portfolio per definition 
had generated significantly higher abnormal returns than the high P/E portfolio, without 
making a significance test of the hypothesis. In this study however, the significance test 
of the low P/E and the high P/E portfolios shows that there is not enough evidence to 
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suggest that the P/E effect exists, even if the low P/E stocks had generated abnormal 
returns significantly higher than zero and the high P/E stocks had not. Taking this into 
consideration, the validity of this study increases.  
 
The external validity, which measures the generalizability of the examined population 
(Bryman & Bell, 2007, p. 43), is considered to be somewhat higher regarding the test of 
the small firm effect compared to the test of the P/E effect. This is because the majority 
of the firms had to be excluded in the P/E sample due to missing data, while the market 
capitalization sample is larger and therefore more applicable to the whole population.  

6.4 Reliability of the Study 

The reliability of a study refers to whether or not the study would generate the same 
result if it was conducted again (Bryman & Bell, 2007, p. 41). Random errors are 
something that could lead to inaccuricies in the result and affect the reliability. By using 
data collected from Datastream, which is considered to be a reliable source of historical 
stock data, it would be unchanged if it was collected for the same time period again. 
Moreover, by including both active and dead firms in the study and reallocating the 
portfolios each year, all relevant firms with available data in the population have been 
considered. Since the course of action is well specified in the practical method, it would 
be rather easy to do a re-creation of the study, which has a positive effect of the 
reliability. 
 
The human factor however, can be seen as the biggest risk to low reliablity when 
managing the collected data. To minimize the risk for possible errors, all calculations 
and processing in this study have been executed in one single document in Microsoft 
Excel with general formulas and autofilters. This have made the process more effective 
and decreased to risk of random misstakes, for example pushing the wrong button or 
inserting the wrong number. We assume that these actions have eliminated errors that 
otherwise would have affected the result of the study, and that the reliablity can be seen 
as good.  
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7. CONCLUSION 
In this chapter, the problem definition will be answered and a discussion will be held 
regarding whether the purposes are fulfilled or not. After this, it will be presented how 
this study contributes to the theoretical and practical knowledge. Moreover, 
recommendations of future studies will be presented, which will be followed up by a 
discussion regarding the truth criteria’s of the study.  

7.1 Purpose and Problem Definition 

Problem definition: 
- Can you attain abnormal returns on the Baltic stock market by using the P/E 

effect or the small firm effect as an investment strategy?  

Purpose: 
The main purpose is to investigate whether or not it is possible to earn higher return 
than the market index, after risk has been adjusted, on the Baltic stock market by 
applying the P/E effect or the small firm effect. The sub-purposes are to investigate 
which of these effects that is the best to use seen from an investor’s point of view and to 
examine and possibly question Fama’s (1970) efficient market hypothesis.  
 
Since we were not able to reject the null hypothesis for hypothesis 3c, we have no 
statistical support that it is possible to attain abnormal returns when applying the P/E 
effect on the Baltic market. This is consistent with the findings of Johnson et al. (1989) 
on the American market but contradicts to most of the previous studies, e.g. Basu 
(1977), Fama & French (1992) and Kelly et al. (2008), on the American respectively the 
Australian market. Further on, since the null hypothesis in hypothesis 4c could be 
rejceted, we can with statistical support state that it is possible to attain abnormal return 
on the Baltic market using the small firm effect. This is consistent with the results of the 
seminal study employed by Banz (1981) on the American market and more recent 
studies, such as Barry et al. (2002) and Borys & Zemčik (2011) on emerging markets in 
Europe. With support from these findings, we can answer the problem definition by 
saying that it is possible to attain abnormal returns on the Baltic market. Thereby, the 
main purpose of the study is fulfilled.  
 
Further on, since the small firm effect generated significant abnormal return while the 
P/E effect did not, we can state that the small firm effect is the better investment 
strategy to use of the two. Hence, since the small firm effect was proven to be the more 
profitable of the two, it means that the first sub purpose of the study is fulfilled. The 
second sub purpose of the study is also fulfilled since the possibility to attain abnormal 
returns on the Baltic stock market indicates that the market is not completely efficient 
on a weak or semi-strong level of efficiency. So, based on the findings and the 
assumptions made in this study, Fama’s (1970) efficient market hypothesis can be 
questioned on the Baltic market. 

7.2 Theoretical and Practical Contribution 

The results of this study contributes by providing knowledge that it is possible to attain 
abnormal return on the Baltic stock market, based on the research employed for the 
years 2000-2014. With support from these findings, we can also provide updated 
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information regarding the relevancy of the theories applied on the investigated market. 
An example of this is that CAPM has proven not to be good enough when risk-adjusting 
the returns on the Baltic market, i.e. that more factors need to be included in order to get 
accurate results. Further on, the findings indicate that the Baltic market is not efficient 
on a weak or semi-strong level, which according to us is a relevant contribution within 
the subject of finance. 
 
How the study have contributed from a practical point of view is quite clear since the 
findings reveal that one of the investigated anomalies does exist, i.e. the small firm 
effect. In other words, this study provides support that both private investors and 
financial institutions ought to implement the small firm effect as an investment strategy. 
Further on, the study might also bring more investors towards the Baltic market, since it 
states that it is possible to attain abnormal return by investing in it. 

7.3 Recommendations for Future Research 

We have in the process of this study run into a number interesting subjects that might 
lay a foundation to future studies. The first one is to either include more risk factors 
when calculating the risk adjusting returns for the portfolios or to implement another 
one, e.g. the volatility of the companies. The next recommendation is to include 
companies with negative P/E ratios in the allocation of the P/E portfolios. This would 
first of all create a larger sample and therefore more valid results, but it would also 
provide interesting knowledge regarding the possibility to attain abnormal return from 
non-profitable companies. Further on, since this study found statistical support that the 
small firm effect does exist, it would be interesting to investigate the existence of other 
anomalies on the Baltic markets, for example the different calendar effects. A final 
recommendation is to implement a similar study as this one on other emerging markets. 
The reason for this is that it is more likely to find market inefficiency, and therefore 
possibilities to generate abnormal returns, if the markets are not completely developed. 
This sort of study might be of interest to both local and international investors. 
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Appendix 1 – Actual Returns 
 

Period	   Low	  P/E	   High	  P/E	   Small	  cap	   Large	  cap	   Index	  
1	   14,07%	   18,77%	   13,55%	   9,25%	   21,39%	  
2	   -‐7,96%	   -‐11,10%	   -‐2,64%	   -‐9,91%	   -‐7,86%	  
3	   6,69%	   4,15%	   6,80%	   10,89%	   17,06%	  
4	   11,90%	   12,48%	   48,73%	   8,33%	   2,86%	  
5	   1,29%	   13,13%	   -‐5,25%	   4,23%	   0,56%	  
6	   -‐3,32%	   -‐7,56%	   10,76%	   -‐2,37%	   5,88%	  
7	   -‐1,30%	   -‐17,45%	   -‐8,50%	   -‐8,61%	   -‐9,79%	  
8	   -‐0,38%	   18,41%	   22,80%	   18,38%	   22,04%	  
9	   12,46%	   9,24%	   7,64%	   7,14%	   12,02%	  

10	   2,65%	   -‐5,85%	   3,47%	   -‐3,48%	   -‐2,45%	  
11	   13,03%	   6,24%	   11,94%	   4,16%	   -‐0,18%	  
12	   3,48%	   8,49%	   5,62%	   0,58%	   2,76%	  
13	   28,29%	   13,98%	   -‐1,03%	   8,67%	   6,06%	  
14	   25,76%	   26,28%	   24,08%	   23,69%	   22,04%	  
15	   26,84%	   25,12%	   64,53%	   28,05%	   18,24%	  
16	   -‐0,05%	   2,92%	   26,49%	   2,21%	   3,67%	  
17	   21,56%	   32,05%	   22,23%	   25,21%	   28,10%	  
18	   -‐3,98%	   0,89%	   7,58%	   -‐7,17%	   -‐5,82%	  
19	   8,40%	   11,52%	   0,55%	   4,75%	   2,78%	  
20	   36,16%	   20,05%	   33,62%	   20,64%	   12,29%	  
21	   27,10%	   59,64%	   16,81%	   25,54%	   16,25%	  
22	   -‐3,05%	   6,35%	   3,60%	   3,67%	   1,08%	  
23	   19,78%	   47,84%	   34,17%	   32,24%	   19,20%	  
24	   -‐9,58%	   8,47%	   7,22%	   -‐3,32%	   3,19%	  
25	   -‐8,23%	   -‐5,47%	   -‐6,13%	   -‐6,51%	   -‐5,59%	  
26	   -‐11,11%	   -‐11,29%	   -‐11,85%	   -‐11,28%	   -‐10,11%	  
27	   -‐6,22%	   13,30%	   16,17%	   6,99%	   9,32%	  
28	   43,60%	   9,40%	   18,69%	   16,75%	   19,28%	  
29	   -‐1,43%	   -‐2,82%	   1,76%	   7,24%	   16,90%	  
30	   9,55%	   6,73%	   8,86%	   7,61%	   4,89%	  
31	   17,66%	   5,17%	   8,12%	   5,86%	   -‐0,69%	  
32	   -‐6,17%	   -‐14,70%	   -‐7,58%	   -‐12,90%	   -‐15,92%	  
33	   -‐18,24%	   -‐10,18%	   -‐16,17%	   -‐11,63%	   -‐14,71%	  
34	   -‐10,33%	   -‐4,06%	   -‐9,07%	   -‐9,16%	   -‐8,79%	  
35	   -‐14,26%	   -‐18,18%	   5,24%	   -‐24,65%	   -‐24,41%	  
36	   -‐22,10%	   -‐34,18%	   -‐26,05%	   -‐42,41%	   -‐43,36%	  
37	   -‐5,89%	   -‐10,13%	   -‐22,36%	   -‐2,42%	   -‐11,40%	  
38	   30,51%	   15,29%	   33,75%	   11,06%	   11,68%	  
39	   61,75%	   44,41%	   53,32%	   44,84%	   51,01%	  
40	   -‐12,39%	   -‐13,55%	   -‐7,63%	   -‐10,60%	   -‐7,76%	  
41	   19,77%	   24,24%	   14,93%	   23,47%	   32,47%	  
42	   4,81%	   -‐6,46%	   3,49%	   -‐8,06%	   -‐3,25%	  
43	   27,45%	   26,90%	   44,98%	   12,64%	   19,26%	  
44	   14,86%	   13,10%	   5,66%	   7,11%	   12,63%	  
45	   -‐3,21%	   -‐0,68%	   -‐10,08%	   -‐1,16%	   -‐0,56%	  
46	   -‐0,61%	   -‐5,98%	   25,12%	   -‐2,48%	   -‐2,72%	  
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47	   17,91%	   -‐15,90%	   13,24%	   -‐15,48%	   -‐16,39%	  
48	   -‐0,38%	   5,60%	   11,76%	   0,88%	   0,02%	  
49	   11,43%	   8,24%	   10,17%	   9,13%	   7,73%	  
50	   -‐4,40%	   -‐3,28%	   -‐7,99%	   -‐1,17%	   4,49%	  
51	   6,50%	   5,03%	   4,55%	   2,04%	   3,71%	  
52	   -‐1,09%	   4,99%	   -‐5,28%	   0,89%	   7,00%	  
53	   14,97%	   12,90%	   5,62%	   12,42%	   13,36%	  
54	   5,85%	   -‐2,29%	   5,08%	   -‐1,05%	   -‐0,03%	  
55	   1,36%	   0,96%	   11,22%	   2,78%	   1,68%	  
56	   -‐7,25%	   -‐2,30%	   -‐6,84%	   0,51%	   -‐2,67%	  
57	   9,95%	   3,28%	   -‐1,47%	   3,31%	   -‐1,52%	  
58	   1,94%	   1,89%	   14,25%	   0,42%	   1,39%	  
59	   11,65%	   -‐2,22%	   23,12%	   -‐3,33%	   -‐5,79%	  
60	   4,85%	   -‐0,40%	   3,50%	   -‐2,65%	   -‐1,82%	  

Mean	   6,88%	   5,69%	   9,31%	   3,53%	   3,84%	  
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Appendix 2 – Accumulated Actual Returns 
 

Period	   Low	  P/E	   High	  P/E	   Small	  cap	   Large	  cap	   Index	   Date	  
0	   1,000	   1,000	   1,000	   1,000	   1,000	   Q0	  2000	  
1	   1,141	   1,188	   1,135	   1,092	   1,214	   Q1	  2000	  
2	   1,050	   1,056	   1,105	   0,984	   1,119	   Q2	  2000	  
3	   1,120	   1,100	   1,181	   1,091	   1,309	   Q3	  2000	  
4	   1,254	   1,237	   1,756	   1,182	   1,347	   Q4	  2000	  
5	   1,270	   1,399	   1,664	   1,232	   1,354	   Q1	  2001	  
6	   1,228	   1,294	   1,843	   1,203	   1,434	   Q2	  2001	  
7	   1,212	   1,068	   1,686	   1,099	   1,294	   Q3	  2001	  
8	   1,207	   1,265	   2,071	   1,302	   1,579	   Q4	  2001	  
9	   1,357	   1,381	   2,229	   1,394	   1,768	   Q1	  2002	  

10	   1,393	   1,301	   2,306	   1,346	   1,725	   Q2	  2002	  
11	   1,575	   1,382	   2,581	   1,402	   1,722	   Q3	  2002	  
12	   1,630	   1,499	   2,727	   1,410	   1,769	   Q4	  2002	  
13	   2,091	   1,708	   2,698	   1,532	   1,877	   Q1	  2003	  
14	   2,629	   2,157	   3,348	   1,895	   2,290	   Q2	  2003	  
15	   3,335	   2,699	   5,509	   2,427	   2,708	   Q3	  2003	  
16	   3,333	   2,778	   6,968	   2,481	   2,807	   Q4	  2003	  
17	   4,052	   3,668	   8,517	   3,106	   3,596	   Q1	  2004	  
18	   3,891	   3,701	   9,163	   2,884	   3,387	   Q2	  2004	  
19	   4,218	   4,127	   9,213	   3,021	   3,481	   Q3	  2004	  
20	   5,743	   4,955	   12,311	   3,644	   3,909	   Q4	  2004	  
21	   7,299	   7,910	   14,381	   4,575	   4,544	   Q1	  2005	  
22	   7,076	   8,412	   14,898	   4,743	   4,593	   Q2	  2005	  
23	   8,476	   12,436	   19,988	   6,272	   5,475	   Q3	  2005	  
24	   7,663	   13,490	   21,431	   6,064	   5,650	   Q4	  2005	  
25	   7,033	   12,752	   20,118	   5,669	   5,334	   Q1	  2006	  
26	   6,252	   11,312	   17,734	   5,029	   4,794	   Q2	  2006	  
27	   5,863	   12,816	   20,601	   5,381	   5,241	   Q3	  2006	  
28	   8,420	   14,021	   24,452	   6,282	   6,252	   Q4	  2006	  
29	   8,299	   13,626	   24,882	   6,737	   7,309	   Q1	  2007	  
30	   9,091	   14,542	   27,086	   7,250	   7,666	   Q2	  2007	  
31	   10,696	   15,294	   29,286	   7,675	   7,613	   Q3	  2007	  
32	   10,036	   13,045	   27,066	   6,685	   6,401	   Q4	  2007	  
33	   8,205	   11,717	   22,689	   5,908	   5,459	   Q1	  2008	  
34	   7,358	   11,241	   20,632	   5,367	   4,980	   Q2	  2008	  
35	   6,308	   9,197	   21,713	   4,044	   3,764	   Q3	  2008	  
36	   4,914	   6,054	   16,056	   2,329	   2,132	   Q4	  2008	  
37	   4,625	   5,440	   12,466	   2,273	   1,889	   Q1	  2009	  
38	   6,036	   6,272	   16,674	   2,524	   2,110	   Q2	  2009	  
39	   9,763	   9,058	   25,564	   3,656	   3,186	   Q3	  2009	  
40	   8,553	   7,831	   23,612	   3,268	   2,939	   Q4	  2009	  
41	   10,245	   9,728	   27,138	   4,035	   3,893	   Q1	  2010	  
42	   10,737	   9,100	   28,085	   3,710	   3,766	   Q2	  2010	  
43	   13,685	   11,548	   40,719	   4,179	   4,491	   Q3	  2010	  
44	   15,718	   13,061	   43,025	   4,476	   5,059	   Q4	  2010	  
45	   15,214	   12,972	   38,686	   4,424	   5,030	   Q1	  2011	  
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46	   15,120	   12,196	   48,403	   4,314	   4,894	   Q2	  2011	  
47	   17,828	   10,257	   54,812	   3,646	   4,091	   Q3	  2011	  
48	   17,760	   10,832	   61,255	   3,679	   4,092	   Q4	  2011	  
49	   19,790	   11,725	   67,487	   4,014	   4,409	   Q1	  2012	  
50	   18,918	   11,339	   62,092	   3,967	   4,607	   Q2	  2012	  
51	   20,148	   11,910	   64,916	   4,048	   4,778	   Q3	  2012	  
52	   19,929	   12,504	   61,486	   4,084	   5,112	   Q4	  2012	  
53	   22,913	   14,118	   64,943	   4,592	   5,795	   Q1	  2013	  
54	   24,252	   13,794	   68,243	   4,543	   5,793	   Q2	  2013	  
55	   24,582	   13,926	   75,903	   4,669	   5,891	   Q3	  2013	  
56	   22,801	   13,606	   70,707	   4,693	   5,734	   Q4	  2013	  
57	   25,070	   14,053	   69,669	   4,849	   5,647	   Q1	  2014	  
58	   25,557	   14,319	   79,597	   4,869	   5,725	   Q2	  2014	  
59	   28,534	   14,002	   98,002	   4,706	   5,393	   Q3	  2014	  
60	   29,918	   13,945	   101,434	   4,582	   5,295	   Q4	  2014	  
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Appendix 3 – Risk-Adjusted Returns Predicted by CAPM 
 

Period	   Low	  P/E	   High	  P/E	   Small	  cap	   Large	  cap	   Index	  
1	   17,79%	   20,52%	   17,55%	   19,72%	   21,39%	  
2	   -‐5,43%	   -‐7,27%	   -‐5,27%	   -‐6,73%	   -‐7,86%	  
3	   14,57%	   16,46%	   14,40%	   15,91%	   17,06%	  
4	   3,28%	   2,96%	   3,31%	   3,06%	   2,86%	  
5	   1,38%	   0,76%	   1,44%	   0,94%	   0,56%	  
6	   5,61%	   5,81%	   5,59%	   5,75%	   5,88%	  
7	   -‐6,97%	   -‐9,11%	   -‐6,78%	   -‐8,48%	   -‐9,79%	  
8	   18,29%	   21,13%	   18,03%	   20,30%	   22,04%	  
9	   10,27%	   11,60%	   10,15%	   11,21%	   12,02%	  

10	   -‐1,27%	   -‐2,16%	   -‐1,20%	   -‐1,90%	   -‐2,45%	  
11	   0,51%	   -‐0,02%	   0,56%	   0,14%	   -‐0,18%	  
12	   2,82%	   2,77%	   2,82%	   2,79%	   2,76%	  
13	   5,37%	   5,89%	   5,32%	   5,74%	   6,06%	  
14	   18,08%	   21,09%	   17,81%	   20,20%	   22,04%	  
15	   14,99%	   17,46%	   14,77%	   16,73%	   18,24%	  
16	   3,35%	   3,59%	   3,33%	   3,52%	   3,67%	  
17	   22,86%	   26,84%	   22,50%	   25,67%	   28,10%	  
18	   -‐4,24%	   -‐5,44%	   -‐4,13%	   -‐5,08%	   -‐5,82%	  
19	   2,64%	   2,75%	   2,63%	   2,72%	   2,78%	  
20	   10,24%	   11,79%	   10,10%	   11,34%	   12,29%	  
21	   13,40%	   15,56%	   13,21%	   14,93%	   16,25%	  
22	   1,28%	   1,13%	   1,30%	   1,18%	   1,08%	  
23	   15,76%	   18,37%	   15,53%	   17,61%	   19,20%	  
24	   3,01%	   3,14%	   3,00%	   3,10%	   3,19%	  
25	   -‐3,96%	   -‐5,20%	   -‐3,84%	   -‐4,83%	   -‐5,59%	  
26	   -‐7,51%	   -‐9,48%	   -‐7,33%	   -‐8,90%	   -‐10,11%	  
27	   8,09%	   9,03%	   8,00%	   8,75%	   9,32%	  
28	   16,12%	   18,52%	   15,90%	   17,81%	   19,28%	  
29	   14,26%	   16,26%	   14,08%	   15,67%	   16,90%	  
30	   4,71%	   4,85%	   4,70%	   4,81%	   4,89%	  
31	   0,34%	   -‐0,44%	   0,41%	   -‐0,21%	   -‐0,69%	  
32	   -‐11,79%	   -‐14,92%	   -‐11,51%	   -‐14,00%	   -‐15,92%	  
33	   -‐10,87%	   -‐13,79%	   -‐10,61%	   -‐12,93%	   -‐14,71%	  
34	   -‐6,06%	   -‐8,13%	   -‐5,88%	   -‐7,52%	   -‐8,79%	  
35	   -‐18,52%	   -‐22,99%	   -‐18,12%	   -‐21,68%	   -‐24,41%	  
36	   -‐33,79%	   -‐41,05%	   -‐33,14%	   -‐38,92%	   -‐43,36%	  
37	   -‐8,73%	   -‐10,75%	   -‐8,55%	   -‐10,16%	   -‐11,40%	  
38	   9,57%	   11,17%	   9,43%	   10,70%	   11,68%	  
39	   40,91%	   48,57%	   40,22%	   46,32%	   51,01%	  
40	   -‐6,09%	   -‐7,36%	   -‐5,98%	   -‐6,98%	   -‐7,76%	  
41	   26,03%	   30,92%	   25,59%	   29,48%	   32,47%	  
42	   -‐2,50%	   -‐3,07%	   -‐2,45%	   -‐2,90%	   -‐3,25%	  
43	   15,54%	   18,36%	   15,28%	   17,53%	   19,26%	  
44	   10,28%	   12,07%	   10,12%	   11,54%	   12,63%	  
45	   -‐0,25%	   -‐0,49%	   -‐0,23%	   -‐0,42%	   -‐0,56%	  
46	   -‐1,91%	   -‐2,52%	   -‐1,85%	   -‐2,34%	   -‐2,72%	  
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47	   -‐12,81%	   -‐15,53%	   -‐12,56%	   -‐14,73%	   -‐16,39%	  
48	   0,30%	   0,09%	   0,31%	   0,15%	   0,02%	  
49	   6,36%	   7,40%	   6,26%	   7,09%	   7,73%	  
50	   3,70%	   4,30%	   3,65%	   4,12%	   4,49%	  
51	   3,01%	   3,54%	   2,96%	   3,38%	   3,71%	  
52	   5,61%	   6,66%	   5,51%	   6,35%	   7,00%	  
53	   10,69%	   12,71%	   10,51%	   12,12%	   13,36%	  
54	   -‐0,01%	   -‐0,02%	   -‐0,01%	   -‐0,02%	   -‐0,03%	  
55	   1,36%	   1,61%	   1,34%	   1,54%	   1,68%	  
56	   -‐2,10%	   -‐2,53%	   -‐2,06%	   -‐2,40%	   -‐2,67%	  
57	   -‐1,17%	   -‐1,44%	   -‐1,15%	   -‐1,36%	   -‐1,52%	  
58	   1,15%	   1,33%	   1,13%	   1,28%	   1,39%	  
59	   -‐4,61%	   -‐5,50%	   -‐4,53%	   -‐5,24%	   -‐5,79%	  
60	   -‐1,46%	   -‐1,74%	   -‐1,43%	   -‐1,65%	   -‐1,82%	  

Mean	   3,52%	   3,77%	   3,50%	   3,70%	   3,84%	  
 


