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ABSTRACT. 

Reading the daily newspapers and listening to newscasts, it appears evident that the main 
issue that nowadays is haunting the worldwide society is the current financial crisis. Indeed, it 
is affecting every sector and every field of the economic and financial system as well as the 
entire lives of the people. Nobody could predict the far-reaching consequences of this 
slowdown as nobody can find a painless way to come out unaffected from this trouble.  

The point of departure of the crisis can be found in the failure of the U.S. system of 
securitization and from here it spread in all the other sectors of the society. It came soon 
evident that not only the financial sectors was involved but also the economic growth, the 
social life, the culture as well as interest rates and all the main benchmarks used by the 
monetary authorities.  

The goal of this research is to analyze how the current crisis may have affected some aspects 
of the financial sector. In particular, by taking an institutional investor’s point of view, it 
focuses on the validity and reliability of one of the most used model in pricing the assets. This 
purpose stems from the fact that the crisis brought many changes in the way of approaching to 
financial markets highlighting anomalies, such as interest rates close to zero. 

Therefore this study aims to verify the reliability of the Capital Asset Pricing Model when the 
risk-free interest rate approaches the zero level. In order to carry out this research, the authors 
turn their attention to United States, that is actually experiencing a period of risk-free interest 
rates really close to zero. Since the reference period with zero-level of risk-free interest rates 
for U.S. is not so long, the authors also decided to refer the study to Japan, that shows a longer 
period of risk-free interest rates close to zero. By testing before the consistence of the CAPM 
on the Japanese data and after on U.S. data, the authors are confident to reach more reliable 
results. 

Hence the analysis consists of two parts in reference to the two countries. In each part three 
main points are analyzed: firstly, the consistence of the model by statistically testing if the 
intercept of the regression equation is equal to zero, as predicted by the model’s assumptions. 
Secondly, if the different levels of risk-free interest rates significantly affect the return on the 
portfolios. Thirdly, it is explored the relationship between the beta of the portfolios and the 
different levels of risk-free interest rates. 

After performing a regression analysis with a dummy variable, the authors got quite different 
findings for the two countries: 

1. The consistence of the CAPM is confirmed for both Japan and United States, since the 
majority of the regression equations analyzed, show a non significant intercept; 

2. Japanese data seem to affirm that zero-levels of risk-free interest rates affect the 
model, while U.S. data do not; 

3. The relationship between risk-free interest rates and beta is well explained for Japan, 
where the value of the beta decreases when risk-free rate approaches to zero. This 
relationship is not replied for U.S.  
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CHAPTER 1: INTRODUCTION.  

The first chapter will give the reader the historical and current background of this topic, why 
the authors feel this research is worth the effort, present  the research questions are and the 
research objectives. Moreover the delimitations of the study and an outline of this paper are 
provided.  

 

1.1. Background. 

In the course of the time downturns and crisis have affected the economic system of countries 
and social life of people. Nobody could predict the actual far-reaching crisis as no one 
foresaw the crisis that affected Japan and the Southeast Asia during 1990s or the Great 
Depression of the 1930s. Nowadays we are living trough a deep financial crisis that, due to 
the globalisation and the strong interconnection of financial markets, has affected multiple 
sectors all around the world. At the time of writing it is still too early to assess its economic 
impact and its consequences but there are no doubts about its importance and significance for 
the financial systems and the whole economies. The crisis has affected not only financial 
sectors but also economic growth, inflation, social life as well as interest rates. It could be 
considered as a point of change as far the rules and regulation of financial environment 
concern and it will cost a lot to the international financial system, especially in America. This 
summer, the Nobel Prize winner Joseph Stiglitz predicted about 1,500 billion dollars lost in 
three years, 2007-20091. The causes of the crisis may be sought in the credit expansion and 
financial innovation in the U.S. as well as an irresponsible and reckless finance. A lot of 
factors influenced the recent events and many factors contributed to aggravate the already 
precarious situation. 

The origin of the crisis lies in the American events of the beginning of the 21st century. After 
the bursting of the technology bubble in 2000 and the terrorist attacks of the 11th September 
2001, the U.S. economy was not in a good situation. In order to restart economic growth, and 
to stimulate consumption, investments, the Federal Reserve decided to decrease the interest 
rate from the 6,5 percent of May 2000 to the 1 percent of June 20032. This measure helped the 
U.S. economy to rebound, to lower the inflation and increased the confidence of investors and 
consumers. In such a situation people began to ask mortgage in order to realize the dream of 
being owner of a dwelling. Moreover, government policies encouraged borrowers to assume 
difficult mortgages, allowing many people to buy a house3. In such way the sector of the 
subprime mortgage was born. A risk sector in which there was no certainty that the client 
could honour its debt. As a result the prices in the real estate market began to grow. 
Moreover, the mortgages companies practised the securitization: they incorporated in 

                                                
1 Mario Margiocco, (2008), La crisi finanziaria: tutto ebbe inizio con un Nobel, Il Sole 24 ore, 17/9/2008  
   http://www.ilsole24ore.com/art/SoleOnLine4/Finanza%20e%20Mercati/2008/09/crisi-storia-inizio-     
   nobel.shtml?uuid=602f4d9a-849d-11dd-a8ca-1db806f95cce&DocRulesView=Libero 
2 http://www.federalreserve.gov/fomc/fundsrate.htm, accessed on 15th May 2009 
3 Charles Duhigg, 4/10/2008, Pressured to Take More Risk, Fannie Reached Tipping Point, The New York  
  Times, http://www.nytimes.com/2008/10/05/business/05fannie.html?em 
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transferable securities the rights resulting from subprime loans in order to obtain new money 
available and to reduce the level of risk. Since the “mortgage-backed securities” were high 
risk securities and thus earned greater return, they were very attractive and were widely 
distributed throughout the financial system4. The crisis began to become apparent when the 
interest rates started to increase and the prices in the real estate market started to decrease in 
the end of 2006 and beginning of 20075. The consequences were that people did not cope to 
pay back their loans and in many cases the values of the houses were lower than the value of 
the mortgages. The situation became worse because many mortgage-backed securities were 
securitized: a loss of confidence by investors brought to a liquidity crisis. The lack of a 
sufficient credit supply brought to the U.S slowdown and triggered a financial crisis all over 
the world.  

Governments and Central Banks as well other financial authorities are facing to get over this 
crisis adopting emergency measures. Many financial institutions went bankrupt and others 
suffered a lot of problems and lost reputation and credibility as well as independence. This is 
for example the case of Northern Rock, one of the largest British mortgages lenders that fell 
victim to the crisis. Due to its business model that was too much dependent on wholesale 
markets and heavy leveraged and due to a reckless management, Northern Rock faced heavy 
liquidity problems and to avert the failure, it was nationalized by the government in February 
2008. 

The sector of investment banking has also suffered due to the crisis: one year ago there were 
five major and independence investment banks: Goldman Sachs, Morgan Stanley, Merrill 
Lynch, Lehman Brothers and Bear Stearns. Today they are only two, Goldman Sachs and 
Morgan Stanley. Indeed, Bears Stearns got in trouble because during 2006 and 2007 it 
increased its exposure to the mortgage-backed assets: the Federal Reserve tried to rescue the 
company with an emergency loan but it was useless and it was sold to JPMorgan Chase6. In 
September 2008 Lehman Brothers went bankrupt after 158 years due to the failure in finding 
a buyer and Merrill Lynch was sold to Bank of America, at a good price, but giving up its 
independence7. 

The nowadays financial crisis has got in troubles even the Central Banks, which are facing 
this precariously and uneasy situation by implementing different monetary policy’s strategies. 
Central Banks have played and still plays an important role for the economy of a country. The 
two main important Central Banks in the world, the Federal Reserve System and the European 
Central Bank, orient their monetary policy toward an Inflation Targeting commitment but 
they approach the crisis in different ways. Since the subprime crisis began, the ECB decided 
to maintain if not raise the repo rate at a threshold of 4 percent in order to contain the 
inflation, though the risks for the growth. In the last October, the ECB decided to gradually 

                                                
4 Peter Howells and Keith Bain, 2008, The economy of  money, banking and finance, Prentice Hall, pg 533-534 
5 Peter Howells and Keith Bain, 2008, The economy of  money, banking and finance, Prentice Hall, pg 603-606 
6JPMorgan Chase Completes Bear Stearns Acquisition, accessed 30th March 2009,  
  http://www.bearstearns.com/includes/pdfs/PressRelease_BSC_31May08.pdf 
7Lehman files for bankruptcy; Merrill is sold, Andrew Ross Sorkin, 14th September 2008, accessed 30th March  
  2009,  http://www.nytimes.com/2008/09/15/business/15lehman.html?_r=1&hp&oref=slogin 
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lower the repo rate until the current 1,0 percent level8. Different behaviour has instead shown 
the Fed: since September 2007 the Fed has launched an expansionary monetary policy by 
reducing the repo rate from the 5,25 percent to the current 0,2 – 0 percent9. By repeatedly 
cutting the repo rates, the Fed was to stimulate consumption and investment in order to restart 
the U.S. economic growth. 

It is therefore clear that the current financial crisis that is pervading the economy at a global 
level has put in crisis a lot companies, banks as well as financial markets, monetary 
authorities and governments all around the world. As a result, the crisis has also called into 
question financial theories and valuation models: in particular the familiar valuation models 
that we are used to learn, may become unstable and unreliable. Financial analysts and experts 
built financial models in order to evaluate the fair value and the return of securities as well as 
their risks. Financial theory has also tried to discover financial laws but, as we saw in recent 
times, it is not always easy to predict what is going to happen like in other fields. If 
mathematics or physics are objective science with accurate and fixed laws, finance is a 
science that is subject not only to mathematic principles but also to the particular events of the 
time. Indeed, the markets are made of people, who are influenced by events, by their feelings 
and by their expectations. Hence the mathematical formulas and valuation models can be 
applied but it is not a rule that they are going to work: finance is a science that is based on 
mathematical and statistical rules but also on expectations, feelings and uncertainty. When 
speaking about financial matters, it is also important to take into consideration the human 
behaviour and bear in mind that markets could change and as a consequence, valuation 
models could be unreliable. 

In this research the authors are questioning if valuation models can be considered as 
mathematical axioms even in slowdown periods. Financial books and financial courses teach 
us that finance is a science driven by mathematical axioms, theories and lemmas. In recent 
times we saw that negative events and crisis can affect strongly the theoretical assumption of 
financial matters. Are valuation models still reliable even in slowdown periods? What does it 
happen if interest rates, especially risk-free interest rates, approach to zero? 

 

1.2. Choice of subject. 

This master thesis examines how the financial crisis may have affected the main financial 
models used by investors, due to the fact that in the main countries interest rates are at the 
moment very low. Such a choice reflects the interest of the authors in financial arguments: 
they both gain a good financial knowledge during their previous studies and they wish to 
improve and refine their learning. Moreover, they would like to work in this field by 
becoming experts or analysts in financial matters and thus they chose this subject by 
considering their career goals. Hence, they found sensible and valuable to take the opportunity 
of elaborating this study in order to develop their expertise in this theme. 

                                                
8 http://www.ecb.europa.eu/home/html/index.en.html, accessed 8th May 2009 
9 http://www.federalreserve.gov/fomc/fundsrate.htm, accessed 30th March 2009 
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Another reason why they have decided to research about this topic is because it is a really 
actual theme: nowadays it represents the main concern for policymakers and monetary 
authorities as well as managers and individual investors which are trying to get over this deep 
crisis. Even though we do not really know all the consequences that the current crisis will 
entail, we are aware that it has brought and still brings huge losses in financial markets and it 
influences the living style of people. This crisis has made the financial system to collapse and 
has brought many changes in the way of approaching financial markets, which have shifted to 
new regimes characterized by movements and anomalies, such as interest rates level close to 
zero.  

 

1.3. Research Questions.  

With this in mind, the research questions of this work are: 

1. Is the Capital Asset Pricing Model still applicable despite the heavy impact of the 
financial crisis on the financial systems? 

2. What happens to this model when the risk free rate approaches zero? 

3. Is there a relationship between the riskiness of an asset (�) and the risk-free interest 
rate (��) when the latter is approaching the zero level?  

 

1.4. Research Objectives. 

According to the research questions, the objectives of this research are: 

1. Testing the correctness and reliability of the CAPM; 

2. Exploring if financial principles coming from the theory are still holding even during a 
deep crisis. 

3. Showing how the risk-free interest rate can affect the CAPM. 

 

1.5. Delimitation of the study. 

The financial literature is plenty of articles about the topic “Tests of the CAPM” and in this 
study, the authors have tried to analyze a particular aspect of this model. Indeed, they want to 
investigate the importance of the risk-free rate within the CAPM because most often it is 
taken for granted and thus is not analyzed the impact that its changes could produce. The risk-
free rate is a very important factor within the financial environment because it represents a 
reference point for the investors. In theory the risk-free rate is the interest rate that can be 
obtained by investing in financial instruments with no default risk: it is clear that this kind of 
rate exists only in theory and instead it is practice to use short-dated government bonds as a 
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proxy. Within the large array of risk-free interest rates, the authors chose that one that comes 
closest to the main rate set by the Central Bank. 

A consideration has to be made with regard to the two countries under analysis. The first one, 
the United States, has been chosen because it is the country that triggered the actual crisis and 
nowadays is showing a risk-free rate’s trend close to zero. The second country, Japan, 
assumes significance as in the recent past (2001 – 2006) has shown a long period of risk-free 
rate close to zero and thus it is an appropriate basis for comparison with the actual U.S. 
situation.  

As for the time period of the study concern, it has been chosen the years from 01.09.1990 
until 31.05.2006 for Japan and from 01.06.2006 until 30.04.2009 for U.S. In particular, for the 
U.S. analysis two periods were taken into consideration: the first one from 01.06.2006 until 
15.09.2008 that is used to study the CAPM when the risk-free rate is well above zero and thus 
it and can be considered at normal level. The second period from 16.09.2008 until 30.04.2009 
shows values of risk-free interest rate approaching zero and thus it is sensitive to comparison 
with the first period. For Japan instead, the authors chose the period that in recent years has 
shown the minimum levels of risk-free rate (01.10.1998 – 31.05.2006) in order to try to see if 
this trend has some common points with the actual U.S. trend.  

A final consideration concerns the number of data analyzed. Since it is necessary to collect an 
enough number of samples in order to make valuable the study, the authors also gathered a 
sufficient number of data in order to make the research more reliable. For each country, one 
hundred companies listed on the stock markets were selected in order to carry out the 
analysis.  

 

1.6. Outline of the paper. 

Chapter 1 – Introduction.  
The first chapter will give the reader the historical and current background of this topic, why 
the authors feel this research is worth the effort, present the research questions and the 
research objectives. Moreover the delimitations of the study and an outline of this paper are 
provided.  
 
Chapter 2 – Research Methodology. 
This chapter will provide the reader information about the background of the authors and 
about their preconceptions that can influence the work. In addition, it is explained the 
scientific approach and the research method that are followed as well as the list of theories 
that are going to be analyzed. It is also provided a note about the origin of the theories used 
and some critics about the references. 
 
Chapter 3 – Financial Theories. 
This chapter will provide the reader the theoretical concepts that are needed to understand the 
financial aspects of the research questions. First it is explained the theory of Efficient Market 
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Hypothesis that is opposed to that of Behaviour Finance. Furthermore it is developed the core 
of the research: the Markowitz Portfolio Theory, the Modern Portfolio Theory and thus the 
Capital Asset Pricing Model. It is also discussed an alternative to the traditional CAPM, that 
is the Arbitrage Price Theory. Since the two models are used mainly for the pricing of Bonds 
and Stocks, a basic knowledge of these two types of securities is provided. The chapter is then 
concluded with a digression about how interest rates are determined. 
 
Chapter 4 – Economic Theories.  
This chapter will give the reader the necessary knowledge about some statistical concepts and 
econometric techniques that will be used in testing the model. The authors decided to set up a 
separate chapter because these concepts are not related with the financial topic of the research 
but, at the same time they are necessary in order to understand how the study is carried out.  
 
Chapter 5 – Empirical Method.  
This chapter will provide the reader the necessary knowledge about the collecting procedures 
that will be followed in order to complete the analysis of testing the CAPM. Indeed, it 
describes how the data were collected, the ways of sampling and how the study was 
conducted. Moreover, the authors explain the main mathematical formula that were used and 
the how the model for the regression analysis was built. 
 
Chapter 6 – Data Analysis. 
This chapter will focus on the analysis process of testing the CAPM. The statistical techniques 
explained in the previous chapters are applied on the empirical data. Moreover, the analysis 
aims to gather the results that will be interpreted and compared in the next chapter. 
 
Chapter 7 – Conclusions. 
This chapter will focus on the results that were obtained in the previous analysis section. In 
order to answer to the research questions, the authors will connect the theoretical concepts 
with the empirical results and of course with the analysis of the findings.  
 
Chapter 8 – Future Research Studies. 
This chapter will provide the reader some suggestions about the possibility of carrying out 
future studies about the argument treated in this research. In particular, some examples of 
potential researches connected with this theme are explained. 
 
Chapter 9 – Credibility Criteria. 
This chapter provides the reader the credibility criteria that are employed when it comes to 
evaluate a business research and thus are relevant for this quantitative study. They will help 
the reader to assess the quality, the robustness and the accuracy of the analysis as well as the 
results obtained. Since this study presents a quantitative approach, in order to provide 
reliability and trustworthiness to it, the criteria that will be discussed are reliability, validity, 
replication a generalization.  
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2. RESEARCH METHODOLOGY.  

This chapter will provide the reader information about the background of the authors and 
about their preconceptions that can influence the work. In addition, it is explained the 
scientific approach and the research method that are followed as well as the list of theories 
that are going to be analyzed. It is also provided a note about the origin of the theories used 
and some critics about the references. 

 

2.1. Background of the authors. 

Both the authors of this thesis are interested in the financial markets, and are currently 
studying finance at the master level at the University of Umeå. One of the authors has studied 
accounting as a minor and finance as a major. The other author is an exchange student coming 
from Italy that has applied for the Socrates – Erasmus Program in order to take the advantage 
of studying abroad. In her previous studies she obtained a bachelor degree in Business 
Administration and then she started a specialization degree in Banking, Business and 
Financial Markets in Italy. After finishing the university studies their goal is to work in the 
financial sector, therefore they believe that this thesis will prepare and give them an edge in 
the field that they wish to work in. 

 

2.2. Preconceptions. 

When people are researching within any field of study, it is inevitable that they have 
preconceptions that are “opinions or conceptions formed in advanced of adequate knowledge 
or experience”10. What is important to highlight is the fact that the authors are not driven 
entirely by their preconceptions in order to not distort their work. 

The preconceptions of the authors are based on their theoretical knowledge that they acquired 
through their previous studies. Basic economic and business courses before and advanced 
financial courses after, formed the personal knowledge of the authors. In particular, the 
courses offered by the master program in finance of the USBE University in Umeå resulted of 
great importance and significance in giving the necessary theory in order to develop this 
research. This basic knowledge went into more depth: the authors carried out further 
researches in the field of financial market theory and valuation model by reading focused 
literature and by analyzing appropriate data.  

As a result, the theories used to develop this research have been affected by these 
preconceptions and by the previous knowledge of the authors. The theories here explained, 
have all been already considered in the previous studies and thus they have been further 
extended in order to carry out this study. 

                                                
10 http://www.thefreedictionary.com/preconception, accessed on 27th March 2009 



 
8 

Even if the authors own a good level of knowledge in the financial fields, they committed 
their selves to reading additional literature and scientific journals in order to avert the problem 
of distortion. The previous learning was also useful to aim the authors toward a right direction 
but it did not mislead the research because they achieved a complete background of theories.  

 

2.3. Research Approach. 

When it comes to investigate in a field of study it is important to define the research approach 
and strategy which will be followed. According to Bryman and Bell, the research strategy 
refers to the general orientation to the conduct of social research11. As the research questions 
and objectives suggest, this study is focus on testing the reliability of valuation models during 
the current period of crisis and thus a quantitative research strategy is used. According to 
Bryman and Bell, a quantitative research emphasizes quantification rather than words in the 
collection and analysis of data: indeed this study will test and explore what happens to 
valuation models if some basic assumption is changed.  

Following a quantitative method entails a deductive approach that joins theory and research. 
With such approach, it is assumed that theory guides research and it involves the development 
of a theory that is subjected to a rigorous test12. Indeed the work of the researcher entails to 
infer a hypothesis that must be subjected to empirical scrutiny by translating it into 
operational terms. An alternative form of research is the inductive approach, where the 
researcher does not have a theory to test but he creates a theory by observing his data and 
findings: here theory is the outcome of research13.  

In this research the authors also used a deductive approach because they aim to test the 
Capital Asset Pricing Model: from this theoretical hypothesis they will deduce the 
relationship between the expected return and the risk of a security that is subjected to the test. 
Furthermore they will examine the specific outcome of the inquiry and specifically if it will 
tend to hold the theoretical assumption of the model or if it indicated a distortion. A final step 
involved by this approach, consists in modifying the theory in the lights of the new findings.  

An important characteristic of the deductive approach is that the researcher should be 
independent of what is being observed in order to pursue the principle of scientific rigor14. In 
this study the rigor is achieved because the authors collect objective data and thus the analysis 
is carried out without subjective suggestions. 

 

                                                
11 Alan Bryman and Emma Bell, (2003), Business research methods, New York, Oxford University Press Inc., 
    pg 25 
12 Mark Saunders, Philip Lewis and Adrian Thornhill, (2003), Research methods for Business Students, Prentice  
    Hall Pearson Education Limited, pg 86 
13 Mark Saunders, Philip Lewis and Adrian Thornhill, (2003), Research methods for Business Students, Prentice  
    Hall Pearson Education Limited, pg 87 
14 Mark Saunders, Philip Lewis and Adrian Thornhill, (2003), Research methods for Business Students, Prentice  
    Hall Pearson Education Limited, pg 86 
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2.4. Research Method. 

The research method entails all the techniques that can be used for collecting data: it involves 
different tools such as questionnaires, interviews or data gathering15. To define the business 
research it is necessary to look into epistemological and ontological considerations.  

Epistemology is the theory of knowledge and in this contest; an epistemological issue 
concerns the question of “whether the social world should be studied according to the same 
principles, procedures and philosophy as the natural sciences”16. Two different views 
dominate the literature: positivism and interpretivism. The first approach affirms the 
application of the methods of the natural sciences to the study of social reality and thus only 
things that can be substantiated and gathered by facts are valid and can be seen as 
knowledge17. Interpretivism is an alternative to the positivist orthodoxy and it assumes that 
the subject matter of the social science is people and their institutions that are fundamentally 
different from that of the natural sciences18.  The research philosophy implied by this study 
reflects the principles of positivism: indeed it is assumed the role of an objective analysis by 
making interpretations about those data that have been previously collected. According with 
Saunders, this work is also independent and neither affects nor is affected by the subject of the 
research19. 

Ontology is the theory of the nature of social entities and the central point concerns the 
question of “whether social entities should be considered objective entities that have a reality 
external to social actors, or whether they should be considered social constructions built up 
from the preconceptions and actions of social actors”20. This definition reflects respectively 
the difference between two ontological positions: objectivism and constructionism. Generally 
quantitative research embodies a view of social reality as an external, objective reality and 
thus it implies an objectivism orientation21. Since the authors are interested in gathering data 
and performing a valuation model, they imply that social phenomena have an existence that is 
independent of social actors.  

 

2.5. Perspective of the study.  

The research perspective of the work is a very important issue to be considered because it 
influences the gathering and analysing of the data. The problem that the authors are going to 
focus on can be analyzed from different point of views: national investors, institutional 
investors or small individual investors. They choose to focus their attention on an institutional 
investor’s perspective, where investment banks, pension funds, insurance companies and big 
banks are facing the problem of asset’s valuation. The reason of this choice stems from the 

                                                
15 A. Bryman and E. Bell, (2003), Business research methods,New York, Oxford University Press Inc., pg 32 
16 A. Bryman and E. Bell, (2003), Business research methods,New York, Oxford University Press Inc., pg 13 
17 A. Bryman and E. Bell, (2003), Business research methods,New York, Oxford University Press Inc., pg 14 
18 A. Bryman and E. Bell, (2003), Business research methods,New York, Oxford University Press Inc., pg 15 
19 Mark Saunders, Philip Lewis and Adrian Thornhill, (2003), Research methods for Business Students, Prentice  
    Hall Pearson Education Limited, pg 83-84 
20A. Bryman and E. Bell, (2003), Business research methods,New York, Oxford University Press Inc., pg 19 
21A. Bryman and E. Bell, (2003), Business research methods,New York, Oxford University Press Inc., pg 25 
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consideration that the CAPM, the valuation model that is going to be tested, is mainly used by 
institutional investors. Indeed, they refer to CAPM and to other valuation model to assess the 
pricing of assets and their expected returns.  

 

2.6. Selection of theories. 

In order to carry out this study, one of the most important choices is to select the appropriate 
and suitable theory or set of theories that will be used. When the authors decided the topic of 
the research they looked for theories that can explain and support their work. They gathered a 
lot of information and saw that the field of their research entails a big amount of theoretical 
principles and assumptions. Since too many theories could weigh down the research and 
distract the attention of the reader, but at the same time too few theories will decline the work, 
the authors decided to choose the most relevant theories that fit with their research and that 
give to it enough reliability. Hence, this paper encompasses the necessary theories that 
provide an adequate knowledge in order to understand the issue that is going to be analyzed. 
Below are provided some notes about the theories used in this research, which are largely 
theories that the D-level master in finance implies.  

As first theoretical argument, the authors took into consideration the efficiency of the markets 
and thus how persons theoretically act on the markets. In particular two opposing theories are 
explained: the Efficient Market Hypothesis (EMH) and Behaviour Finance. In such a way 
they will provide the reader an enough understanding of how markets and people usually 
behave and this represents one of the assumptions that will be considerate when they will 
explain one of the most widespread valuation models, the Capital Asset Pricing Model 
(CAPM). 

Following the authors focus the attention on the Markowitz Portfolio Theory and the Modern 
Portfolio Theory: both these works build the relevant concepts that are necessary to develop 
the CAPM. This valuation model is used to determine a theoretically appropriate required rate 
of return of an asset under a large number of assumptions. Specifically, it asserts that the risk 
premium of a risky asset is determined by its systematic risk and it provides a methodology to 
analyze the value of risky securities22. Another valuation model that we will take into 
consideration is the Arbitrage Price Model (APT) that relates the expected return of an asset 
to a various macro-economic factors, where sensitivity to changes in each factor is 
represented by a factor-specific beta coefficient. 

Last the authors will look at the structure of interest rates and at the different theories which 
explain the behaviour of interest rates. This last step is significant for understanding the 
current situation and how it can be explained. 

  

 

                                                
22Thomas S.Y. Ho, Sang Bin Lee, (2004), The Oxford Guide of Financial Modelling, Oxford University Press,  
    pg 16  
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2.7. Selection of Database. 

In order to carry out the analysis, the authors had to gather a considerable amount of data for 
the period of time 01.09.1990 – 30.04.2009. Therefore one of the first tasks was to find a 
Database that could be able to provide all the required data. In order to make the research 
more reliable as possible, the authors decided to use one of the most respected and world 
largest Database, that is Thomson’s Financial Database, DataStream 
(http://www.datastream.com/). 
 
Indeed, it is a database distributed by Thomson Financial and is one of the largest global 
providers of financial, statistical and economic information. The data, regularly updated and 
available in time series, refer to the main economic indicators such as equities, bonds, 
exchange rates, interest rates, Gross Domestic Product, etc.... In order to access the data, 
program and specific codes are used: once they are found, the data can be analyzed and 
manipulated and also printed or copied to floppy disk in graphical format and text.  
The only limitation in using DataStream is that it is not available to everyone and thus you 
cannot consult it on your personal computer. The authors were able to access the database 
through a computer workstation available from the library of the University of Umeå.  

 

2.8. Origin of theories. 

When it comes to write a scientific research, the authors have to collect information, data and 
literature paper which are taken from two types of sources: primary and secondary. Primary 
sources are sometimes referred to as “grey literature” and represent the first occurrence of 
piece of work23. They include original documents of research, published sources such as 
reports and government publications as well as unpublished manuscript sources and statistical 
data. Secondary sources are instead the subsequent publication of primary literature and are 
aimed to a wider audience24. They include books, journals, newspapers, internet sources about 
the original material and they represent opinions of other people regarding the primary 
sources. 

In this research the authors used both the primary and the secondary sources. The primary 
sources are the data used to test the valuation models, thus numerical data of price, beta, risk 
premiums and other macroeconomic factors.  

The materials defined as secondary sources are the literature that explains the main 
knowledge about the efficiency of the markets, the valuation models and the structure of 
interest rates. The authors found these sources in books, newspapers, scientific journals and 
internet. In particular, they looked several books up in the University Library of Umeå 
University. Moreover, the Umeå University Database (www.ub.umu.se) allowed them to 

                                                
23 Mark Saunders, Philip Lewis and Adrian Thornhill, (2003), Research methods for Business Students, Prentice  
    Hall Pearson Education Limited,  pg 51 
24 Mark Saunders, Philip Lewis and Adrian Thornhill, (2003), Research methods for Business Students, Prentice  
    Hall Pearson Education Limited, pg 51 
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access many business articles through Business Source Premiere, Helecon, Emerald and 
Google Book Search. In addition, they used the advanced scholar function on Google in order 
to achieve a wider variety of articles and information. On the database they applied different 
keywords that they thought to be linked with the research, for examples: efficient market 
hypothesis, Portfolio Theory, Capital Asset Price Model, Arbitrage Pricing Model, Interest 
Rates Structure, Empirical Tests of the CAPM. Finally, it must be said that since the authors 
are Swedish and Italian native speakers, it has also made use of Swedish and Italian sources. 

 

2.9. Criticism of references.  

The topic of asset pricing is widely discussed throughout the financial literature and thus it is 
common to find lots of articles, financial journals and books which are dealing with the theory 
of CAPM and the subsequent enhancements as well as a wide array of tests of the model. In 
order to achieve a good knowledge of the argument, the authors read many financial articles 
and books that sometimes appeared contradictory with each other. Further researches have 
been done in order to better frame the problem and understand the critical points of the 
argument. Moreover, the understanding of these secondary sources was really important in 
order to find a relationship and a connection with the data that are primary sources, which 
were gathered. Indeed, through a solid foundation of the argument was it possible to better 
explain the results obtained from primary sources. In this way, the authors have tried to 
explain and interpret the results, producing a satisfactory and credible discussion around the 
focus.  
All the literature, articles and journals collected and consulted are reliable sources. Indeed, the 
authors decided to focus just on well founded basis: the books and journals taken into 
consideration are all well renowned and the articles downloaded from Internet come from 
reliable, large and well known sources. Indeed, for examples, the web-site of the “New York 
Times” or “Il Sole 24 Ore” (one of the principle economic and financial newspaper in Italy) 
were consulted.  
 
As for the primary data concern, it has to be said they also come from a very reliable and 
trustworthy source. The authors do not have any doubt about the authenticity and accuracy of 
the collected data since the database used DataStream is one of the largest and reliable in the 
world. It provides financial and economic information that are under vigilance by the market 
agents. Therefore, by collecting the needed data from this database, the authors are confident 
to have reached a good level of accuracy and to have produced results as correct as possible.  
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3. FINANCIAL THEORIES.  

This chapter will provide the author the theoretical concepts that are needed to understand 
the financial aspects of the research questions. First it is explained the theory of Efficient 
Market Hypothesis that is opposed to that of Behaviour Finance. Furthermore it is developed 
the core of the research: the Markowitz Portfolio Theory, the Modern Portfolio Theory and 
thus the Capital Asset Pricing Model. It is also discussed an alternative to the traditional 
CAPM, that is the Arbitrage Price Theory. Since the two models are used mainly for the 
pricing of Bonds and Stocks, a basic knowledge of these two types of securities is provided. 
The chapter is then concluded with a digression about how interest rates are determined. 

 

3.1. Financial Market Efficiency. 

In order to understand the importance and the structure of the more used valuation model, it is 
important to consider the environment of financial system and in particular the efficiency with 
which they work. Indeed the Capital Asset Pricing Model, that will be the main focus in this 
research, makes a number of assumptions relating to the operation of capital markets and 
investor’s behaviour. Moreover, when people invest their money in financial markets, they are 
not only searching for average return on the market but they also look for more profitable 
returns by outperforming the market. It also results important to understand what market’s 
efficiency implies and how financial theories can relate to it. 

There have been made many studies about the market efficiency and one could consider it 
from different points of views. Firstly, a market could be operationally efficient, that means 
that trading is carried out quickly, reliably and at a minimum cost. Alternatively, we could 
consider the allocative efficiency of markets that is how good are allocated resources in order 
to generate their most productive use. Furthermore, market could be informationally efficient, 
that is the type of efficiency relating to the pricing of securities. According to this definition, 
information efficiency arises when the current market price of a security instantly and fully 
reflects all relevant available information25. Hence, this definition requires that prices reflect 
all relevant information to the pricing of securities. But it should be said that securities prices 
could be driven by different factors: according to the asset’s fundamentals, the price of an 
asset is determined by a risk-adjusted discount rate (the risk-free rate plus the quantity of un 
diversifiable risk multiplied by the market price of risk) but it might be driven by other 
factors, such as expectations or beliefs of investors, with no rational foundation26. In the next 
sections we will set out the concept and the implications of Efficient Market Hypothesis 
(EMH) developed by Eugene Fama in 1970 and widely accepted by the academic audience. In 
recent years this approach came under scrutiny and was deeply criticised by a new body of 
work, known under the heading of “Behaviour Finance”. 

 

                                                
25 Peter Howells and Keith Bain, (2008), The Economics of Money, Banking and Finance, fourth edition, pg 540 
26 Peter Howells and Keith Bain, (2008), The Economics of Money, Banking and Finance, fourth edition,  
    pg 218-221    
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3.1.1. The Efficient Market Hypothesis (EMH) and the Random Walk. 

The concept of “Efficient Market Hypothesis” was developed by Eugene Fama during his 
Ph.D. thesis “The behaviour of Stock Market Prices” at the University of Chicago which was 
published in 1965 in the Journal of Business27. Afterward he rewrote the work into another 
article known as “Random Walks In Stock Market Prices” that was published in The 
Financial Analysts Journal in 196528. In 1970 the Journal of Finance proposed an article 
entitled “Efficient Capital Markets: A Review of Theory and Empirical Work”, in which 
Fama described three types of efficiency: strong form, semi-strong form and weak form of 
efficiency.  

The start point of the EMH theory states that the market, in which at any given time security 
prices fully reflect all available information, is called “efficient”29. Accordingly with Fama, 
there are three main sufficient conditions for capital market efficiency30: 

• No transaction costs in trading securities; 

• All available information is costless available to all market participants; 

• All participants on the market agree on the implications of current information for the 
current price and distributions of future prices of each security. 

If these three conditions are met, the price of a security can be considered as a good estimate 
of its intrinsic value: indeed in an efficient market the intense competition among investors 
drives the prices of individual securities to their true value. Thus, according to this theory it is 
impossible to outperform the market by exploiting particular investor’s skills because no one 
has accesses to information that are not already available to everyone31. But in the reality, it is 
difficult that all the above conditions arise: in fact they describe a perfect efficient market, 
which is far away from the real capital market.  

Fama developed also the concept of Random Walk: he states that the price of a security can be 
affected by only new information and they will not follow any past patterns or trends in the 
future. In his paper “Random Walks in Stock Market Prices” he asserts that Random Walk 
Theory puts into question the most popular predicting stock model: fundamental and technical 
analysis. Fundamental analysis argues that by examining a recent chart of the security’s price 
it is possible to successfully forecast the future movements of a security’s price: it claims that 
certain patterns repeat themselves. Technical Analysis also uses past data for future 
forecasting but it adopts a statistical approach in analyzing the data set. Therefore, both 
technical and fundamental analysis, that are used for predicting stock prices appeared to be 
completely without value because they implicitly assume a dependence in series of successive 

                                                
27 http://faculty.chicagobooth.edu/eugene.fama/vita/VITA.pdf, accessed on 6th April 2009 
28 http://www.cfapubs.org/doi/abs/10.2469/faj.v21.n5.55, accessed on 16th April 2009 
29 Fama Eugene, May 1970, Efficient Capital Markets: a Review of Theory and Empirical Work, Journal of  
    Finance, pg 383 
30 Fama Eugene, May 1970, Efficient Capital Markets: a Review of Theory and Empirical Work, Journal of  
    Finance, pg 387 
31 Keith Pilbeam, 1998, Finance and Financial Markets, Macmillan Business, pg 197 
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price changes32. The Theory of Random Walks instead says that successive price changes are 
independent and thus past price movement cannot be used to predict future price movements.  

Hence the EMH theory states that security prices in the capital markets fully reflects all 
available information and follow an unpredictable random walk. However Fama asserts that 
there are different types of information that can influence security price and thus he classifies 
the markets into three degrees of efficiency.  
Firstly, the weak-form of efficiency suggests that all past market prices and data are fully and 
instantly reflected in securities prices. A market is weak-form efficient if it is impossible to 
realize abnormal profits by using only past prices33. It is hence evident that technical analysis 
and fundamental analysis are useless because it should not be possible to make consistent 
excess return on securities by looking at their past movements prices and by using this 
information for future trading34.   
Secondly, the semi-strong form of efficiency asserts that all publicly available information is 
fully and instantly reflected in securities prices. The public information set includes not only 
the past prices of securities, but also data reported in the financial statements of a company, 
earnings and dividends announcements, expectations regarding macroeconomic factors, 
announced merger plans, the financial situation of company’s competitors35, etc… In such 
case, it should not be possible to make consistent excess returns on securities by studying 
current publicly available information for future trading and thus fundamental analysis is of 
no use36. It has to be said that this type of efficiency leaves open the possibility to make 
abnormal profits for those with privileged inside information.  
Thirdly, the strong form of efficiency asserts that all information, both public and private, is 
fully and instantly reflected in securities prices37. This means that even traders, analysts and 
the company’s management with access to privileged inside information are not be able to 
systematically make excess returns on securities by using inside information. If this form of 
efficiency were hold, then there would be no need to have “insider trading” laws38. 

The direct implication of EMH is that if markets are efficient then investors are not able to 
exploit information in order to gain excess returns over a sustained period of time. This 
situation puts pressure on the investment managers and on their role in financial markets. 
Moreover, Fama argues that if the EMH holds then returns follow a random walk: this means 
that deviations from the “true value” are possible but since they have to be random, they are 
therefore useless for earning excess returns.  

 

 

 

                                                
32 Eugene Fama, 1965, Random Walks in Stock Market Price, Financial Analysts Journal, pg 75 
33 T. S.Y.Ho and San Bin Lee, 2004, The Oxford Guide to Financial Modeling, Oxford University Press, pg 24 
34 Eugene Fama, 1965, Random Walks in Stock Prices, Financial Analysts Journal, pg 55 
35 Eugene Fama, 1970,  Efficient Capital Market: a Review of Theory and Empirical Work, Journal of Finance  
36 Pilbeam Keith, 1998, Finance and Financial Markets, Macmillan Business, pg 197 
37 Robert A. Haugen, 1997, Modern Investment Theory, Prencice Hall, pg 644 
38 Pilbeam Keith, 1998, Finance and Financial Markets, Macmillan Business, pg 200 
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3.1.2. Testing the EMH. 

The EMH theory was seen for long time as the most important view of capital markets in 
finance. But in the real world, the modern and sophisticated capital markets exhibit anomalies 
and inefficiencies in some area, particularly at the strong-form level. Therefore it is 
reasonable to consider capital markets as substantially efficient markets and just an insider 
can try “to beat the market”39.   

Different types of efficiency tests have been conducted in order to see if in the real world, the 
three form of efficiency hold. As for the weak market efficiency concern, the tests try to see if 
security prices really follow a random walk and if it can be found consistent patterns in data.   
The tests for the semi-strong form of efficiency focus on the possibility that publicly available 
information can be used to generate abnormal excess returns: if this type of efficiency is true 
it undermines the work of lot of analysts and instead a finding of abnormal profits may 
constitute a rejection of the semi-strong efficiency. One of the most popular methods for 
testing the semi-strong EMH is to analyze the impact on an announcement on stock prices 
through “event studies”.  
 
Tests regarding the strong form of efficiency are more difficult to settle down than tests for 
the two previous form of EMH. The reason lays in the fact that “insider trading” is generally 
outlawed and thus it is hard to find an appropriate proxy for inside information or inside 
traders. One of the most popular means of testing for strong efficiency is to look at the effects 
of share purchases by directors and managers of companies which they run because they have 
a better feel for the likely prospect of the company. Another way of testing this EMH is to see 
whether recommendations of analysts could gain excess returns40. 

The results of the different tests suggest that weak market efficiency usually holds. This 
means that there is no information in the past series which is useful in predicting the future 
movements. This outcome fights against technical and fundamental analysts and forecasters 
who claim to be able to gain excess returns by looking at the past history of share prices.  

As for the semi-strong market efficiency concern, the tests show quite strong evidence but it 
is not as solid as that for the weak form. Indeed the evidence shows that share prices usually 
react to new information but some important anomalies have to be taken into consideration 
because they suggest that all information does not get instantly priced into shares.  
Numerous studies have found market inefficiencies at particular times: for example, in the 
“Weekend effect” returns appear to be rise on Fridays and then falls on Mondays; in the 
“January effect” the prices tend to increase more in this month because of the trading 
behaviour of large investors41. These effects pose a significant problem for the EMH because 
in such a way investors can make excess profits by buying stocks towards the end of 
December (or on Mondays) and sell them at the end of January (or on Fridays).  
 

                                                
39 Glen Arnold, 2008, Corporate Financial Management, Pearson Education Limited, pg 604 
40 Pilbeam Keith, 1998, Finance and Financial Markets, Macmillan Business, pg 211-212 
41 Glen Arnold, 2008,  Corporate Financial Management, Prentince Hall, pg 579 
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Another well known anomaly is the so called “Small firms effect”: a number of studies 
showed that in the 1980s shares of smaller firms outperformed those of larger firms over a 
period of several decades and generally small companies had lower betas42. This result rejects 
both the EMH and the CAPM model as the appropriate pricing tool for small companies.  
Other two important anomalies that seem to contradict the semi strong form of efficiency are 
the “Price-earning (P/E) effect” and the “Earnings announcement effect”43. The former argues 
that return on companies stocks with low P/E ratios is significantly higher than the return on 
companies with relatively high P/E ratios. The latter shows that stock prices react to earnings 
announcements but not in the way suggested by the EMH.  
 
Moreover, the phenomena of “Bubbles” seem to contrast with the theory of efficient markets 
because it is supposed that prices do not have to deviate markedly from their fundamental 
value. Some studies show that in certain periods financial assets experience explosive upward 
trends generating unsustainable prices and then they incur in following crashes. Examples of 
bubbles are the “Tulip mania” that burst in Holland in the 17th century in which the tulip bulb 
prices began to rise to really high levels and then started to drastically fall. A recent example 
is the mania for telecoms, media and technology shares that occurred in the late 1990s44.  
Besides these anomalies, there are some investors like Warren Buffett, Peter Lynch, John 
Neff or Benjamin Graham which have gained huge returns by beating the market year after 
year. They reject the EMH and argue that there is much inefficiency in the market: with this 
belief they profited good performances from the markets. 

If the weak form of efficiency usually holds and the evidence for the semi-strong form is quite 
strong, it is not the same for the strong form: indeed, in such a case the evidence is relatively 
weak. Firstly, it is not easy to find an adequate proxy for inside information and secondly, 
many studies suggest that informed managers and directors, that are insider traders, can obtain 
excess returns from their trades. 

Also the EMH does not entirely hold at all the three levels and thus it fails to explain how 
certain managers and directors can gain excess returns. Since there is much contradicting 
evidence against the Efficient Market Hypothesis and there are many cases in which managers 
persistently generate abnormal performance, it is reasonable to conclude that there could be 
something else than just luck. In recent years a new approach called “Behavioural Finance” 
tried to explore this filed. 

 

3.1.3. Behavioural Finance. 

In recent years comes to light a new field of study, the so called “Behavioural Finance”, that 
is exploring the way people invest considering together psychology and finance. This 
approach tries to explain the persistent anomalies and efficiencies that arise within the 

                                                
42 E.J. Elton, M.J. Gruber, S.J. Brown, W.N. Goetzmann, 2007, Modern Portfolio Theory and Investment  
    Analysis, John Wiley & Sons, Inc, pg 418 
43 Pilbeam Keith, 1998, Finance and Financial Markets, Macmillan Business, pg 209-210 
44 Glen Arnold, 2008, Corporate Financial Management, Prentince Hall, pg 585-586 
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evidence of EMH and thus it takes a radically different view from that of EMH by standing in 
sharp contradiction to it45. Since one of the three basic assumptions of EMH is that all 
investors are rational and if there are some irrational investors their actions will be offset 
trough arbitrage, the prices of securities have to be on their fundamental value. Instead, the 
behaviour finance argues the prices of securities can be pushed away from their fundamental 
value for some periods of time because investors frequently make systematic errors46.  

According to Shleifer “Behavioural Finance is the study of human fallibility in competitive 
markets”47. The author Shefrin investigates this new field of study and he finds that it is based 
on three main points, which contrast with the EMH assumptions48. Firstly, adherents of 
Behavioural Finance argue that people make mistakes in analyzing data because they use 
“Heuristics”, which are rule of thumbs that facilitate the investing process, rather than rational 
models. These rules of thumb lead to persistent errors that the arbitrage process can not 
cancel. In opposition, proponents of EMH claim that people use only systematically and 
rational model of analysis. Secondly, Behavioural Finance analyses the “psychological side” 
of the decision-making process by considering the different circumstances that could occur. 
Indeed, it is explored how people are influenced by the particular environment in which they 
are that Shleifer calls “frame”. The third point, that agrees with Behavioural Finance and 
contrasts with EMH, combines the previous two points and analyses if and how mistakes and 
frame can influence security prices.   

Therefore the theory of Efficient Market Hypothesis considers capital markets generally 
efficient but evidence shows that persons with particular skills, like superior analytical ability, 
knowledge, dedication and creativity can obtain abnormally high returns. From the 
Behavioural Finance point of view, if psychological effects are taken into account markets 
cannot be considered efficient because they partly depend on the behaviours of people.  

 

3.2. Portfolio Theory. 

Every investor’s dream is to get the highest return possible at the lowest risk, but can this be 
achieved?  It may be possible through the use of a portfolio theory. In 1952 Harry Markowitz 
wrote a paper called “Portfolio Selection”49, where he showed how investors could compose 
different types of portfolios and get the greatest expected rate of return at a given level of risk. 
The model was very complex to use, especially considering the lack of computers during that 
time.  William Sharpe who was a student of Markowitz made a simplified version of the 
model in 1963; he named it the Single-index Model.50  

                                                
45 Shiller Robert J., 2003, From Efficient Markets Theory to Behavioural Finance, Journal of Economic  
    Perspectives – Volume 17 Number 1 – pg 83-104 
46 Glen Arnold, 2008, Corporate Financial Management, Prentince Hall, pg 596 
47 A. Shleifer, 2000, Inefficient Markets: An introduction to Behavioural Finance, Oxford University Press,pg 23 
48 H. Shefrin, 2002, Beyond Greed and Fear: Understanding Behavioural Finance and Psychology of Investing,  
    Oxford University Press, pg 4-5  
49 R. A. Haugen 1996, Modern investment theory, Prentice Hall , pg 2 
50 R. A. Haugen 1996, Modern investment theory, Prentice Hall , p2 
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The new simplified model made it easier for investors to use, in particular when managing 
larger numbers of securities. Due to the simplicity of the model it is now used widely among 
investors when dealing with common stocks. The original Markowitz model is more used 
when different types of securities are used, such as bonds, stocks, venture capital and real 
estate. If all investors used the portfolio theory how would the prices on securities develop? 
The same question did Sharpe, Lintner and Mossin asked themselves almost under the same 
time era. The answer to this question resulted in the creation of a new model, the Capital 
Asset Pricing Model (CAPM).   

This new model became the most used model in the field of finance. 51 Due to the fact that the 
model is made up by making some assumptions, the model’s predictability and accuracy were 
questioned by Richard Roll in 1973.52 This argument led Steve Ross to create a new theory, 
“Arbitrage Pricing Theory” (APT). Both Ross and Roll argued that the expected rate of return 
must be related to the risk, in such a way that it is impossible for single investors to create 
unlimited wealth using arbitrage.  Despite that the CAPM has been seriously questioned it is 
still the most used model in the real world, although the Arbitrage Pricing Theory is gaining 
ground.   

 

3.3. Capital Asset Pricing Model. 

The CAPM is a theory about the way assets are priced in relation to their risk and it is based 
on the following premises: all investors use Markowitz portfolio theory to find the portfolio in 
the efficient set and then investing in that portfolio in the efficient set that suits their risk 
aversion.53 

�(��)  =  �� +   � [�(��) − ��] 

 
Where:  

• �(��) is the expected return of the security  

• �� is the risk-free rate 

• � Measures the volatility, or systematic risk, of a security or a portfolio in 
comparison to the market as a whole 

• �(��) is the expected market return. 

 
 
 
 
 
 
 

                                                
51 R. A. Haugen 1996, Modern investment theory, Prentice Hall , pg 2. 
52 R. A. Haugen 1996, Modern investment theory, Prentice Hall , pg 2 
53 R. A. Haugen 1996, Modern investment theory, Prentice Hall , pg 196 
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Figure 3.1.:  Efficient Frontier and Tangency Portfolio 

                    
Source: http://images.absoluteastronomy.com/images/encyclopediaimages/m/ma/markowitz_frontier.jpg  
 

The model is based on three basic assumptions: 

Assumption I: Investors can choose between portfolios on the basis of expected return and 
variance. 

Investors can choose on the basis of expected return and variance: if one of two conditions 
hold, this was first proven by Tobin in 1958.54 The first condition is that the probability 
distributions for the portfolios are all normally distributed. Normal distributed portfolios are 
characterized by the fact that they are all identical in every aspect other than their expected 
value and variance. Perfect symmetry and the lack of having any skewedness also define the 
probability distribution portfolio. 

Figure 3.2.: Normal Probability Distribution 
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The second condition is that the relationship between their utility u and their value of the 
portfolio V is quadric in form. In a quadric utility function the only gain you expect to make 
from the investment is only related to the expected value and variance of the portfolio. So, 
given two portfolios with the same variance the investor will choose the one with the highest 
expected return. Likewise given two portfolios with the same expected return the investor will 
choose the one with the lowest variance.  
 

                                                
54 R. A. Haugen 1996, Modern investment theory, Prentice Hall , pg 197 
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If we are going to assume that investor’s choices are made upon one of these two conditions, 
the assumption based on normal probability distribution for portfolio returns is the safest. This 
due to the fact that with quadratic utility functions the risk willingness decreases as your 
wealth increases. This leads us to when the maximum wealth point is achieved the investors 
willingness to take risk is zero. With that risk aversion level the investor won’t make any 
investments, because whether he makes profit or loses his utility level will decrease. This 
behavior is contrary to the human behavior therefore the first condition is more likely55. 
If one of these two conditions is met then the first assumption of the CAPM is accepted.  

Assumption II: All investors are in agreement regarding the planning horizon and the 
distributions of security returns. 

The second assumption is based on the fact that all investors have the same investment 
philosophy regarding the holding time of the investment. All investors have the same 
expected rate of return of a stock and the same covariance for all the securities in the market. 
In other words all investors are alike and have the same preferences.  

Assumption III: There are no frictions in the capital market. 

No transaction costs when buying and selling securities, no tax on dividends, interest income 
and capital gains. The information moves freely in the market and there are no restrictions on 
short selling, this is the third assumption of the CAPM. These assumptions are made to obtain 
a clear picture over how risk-return relationship.  

The assumptions that are made can seem to be very unrealistic in the real world, but the fact is 
that the CAPM can be derived without making these assumptions and still approximately 
gives the same results.56 The assumptions are made because it is easier to derive on this basis. 

 

3.3.1. The capital market line (CML). 

To obtain the CAPM we will first assume that a risk-free bond exists, we can also assume that 
this bond matures in the end of the investment horizon. Its payment is guaranteed by the 
government and its interest rate equals to the risk-free rate (rf). Short selling is possible for 
investors without any restrictions, the risk-free bond can be sold and the capital can be 
invested in other securities.  

If the risk-free asset does not exist, investors will take positions at various points on the 
efficient set, and the composition of the portfolios will be different for each investor. 
However when the risk-free asset does exist all investors most probably will hold the same 
portfolio with the same risky assets. This portfolio is the one on the efficient set that will have 
the highest value according to the following ratio: 

 

                                                
55 R. A. Haugen 1996, Modern investment theory, Prentice Hall , pg 201 
56 R. A. Haugen 1996, Modern investment theory, Prentice Hall , pg 202 
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Figure 3.3.: The Capital Market Line   
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In fact recall that: 

�[��] −  �� =  
&�(�') −  ��(

)*�(�') +,)(���-) 

To find this portfolio we draw a straight line from “��” until it touches the bullet: this 

portfolio is the best portfolio on the efficient set and it will be kept by all investors regardless 
his or her relative risk preferences. The line is called capital market line and stretches from 
“ rf” through the best portfolio, called M. To obtain the positions on this line the investor has 
to buy the risk-free bond and the portfolio M. Depending on the investor’s risk awareness, he 
can either obtain positions beyond the M portfolio by short selling the risk-free bond or use 
the funds to invest in the M portfolio. A more risk adverse investor will invest a larger part in 
the risk-free bond and the rest in the M portfolio.  

This diversification amongst the investors are often referred as the “Separation Theorem”, and 
it aims on the theoretical result that investors’ portfolios only differ in the proportion of their 
holdings in the risk-free asset and the M portfolio57. To determine the risk on each of the 
stocks in the portfolio we must calculate the covariance between the stock and the market 
portfolio. And since the covariance is a measurement of systematic risk, β is also the measure 
of systematic risk. When the risky asset is the market portfolio itself, β is 1. To find out the 
systematic risk and the expected return of a stock we look at the β value. The relationship 
between the beta and the expected return is a linear, strictly mathematical derivation. This line 
is called the “Security Market Line”. 

The importance of the CAPM in finance is that it provides a systematic way to calculate the 
required rate of return on risky assets. Due to the fact that the market reaches its equilibrium 
when the required rate of return equals the expected rate of return the model can be used to 
calculate the required rate of return on risky assets based on the market valuation. To evaluate 
a risky asset first we have to estimate the expected future cash flow of the asset. Second we 
need to estimate the β value of the risky asset. The third step is to apply the CAPM to 
calculate the required rate of return of the asset, and the final step is to use that rate to 
discount the future cash flows in order to receive the present value of the asset.  

                                                
57 Thomas S. Y. , Ho, Sang Bin Lee, 2004, 
    The Oxford guide to financial modeling: applications for capital markets, corporate finance, risk management  
    and financial institutions, Oxford University Press, p.30 
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3.3.2. The concept of Risk: market and specific risk. 

Risk is usually defined in finance as the probability that the actual return may differ from the 
expected return.58 This view on risk gives us two possibilities, one that the return is greater 
than expected, and the other that it is less than expected. Therefore the actual risk in this 
context is symmetrical.  However investor’s attitude to risk may be asymmetrical, due to the 
fact that they may be more concerned with the possibility of loss than with the possibility of 
gain.  This asymmetric approach to risk is referred as the risk aversion.   

The unsystematic risk is often referred to as the specific risk, meaning that this risk affected a 
specific asset. It could concern a sector where the company operates in or even just the 
specific company. This risk can be diversified away by the investor, through investing in a 
broad range of stocks and in different markets. By using other financial instruments as bonds, 
warrants, futures and etc the investor can diversify away all of the specific risk.59 

Another risk type is the systematic risk, which also is known as the “market risk”, this risk 
cannot be diversified away by investors. This type of risk occurs from economy wide events, 
and the effects of this risk will not affect all the securities at the same degree. The beta value 
is the same as the parameter for the sensitivity in relation to the depending variable. This 
results in that the different betas show their sensitivity towards market changes. Higher betas 
give higher return in a bull market and the opposite in a bear market. 60 

.,/*0 ��12 = 3*�24/ ��12 + 154+���+ ��12 = 1/*67*�7 74)�*/�,6 

Figure 3.4.: Systematic and unsystematic risk 
 

 

 

 

 

 

 
 
Source: The Mathematics of Financial Modeling and Investment Management 
The conclusions we can draw from the text above is that the only risk an investor is obligated 
to face is the market risk. Therefore no rational risk-averse investor will incur in specific risk, 
it is unnecessary. Due to this fact, investors should only be paid to face the market risk, and 
the standard deviation must overstate the relevant level of risk faced by any rational investor.  

                                                
58 Howells and K. Bain, 2005, The economics of money, banking and finance, Prentice Hall/FT, pg 172 
59 and K. Bain, 2005, The economics of money, banking and finance, Prentice Hall/FT, pg 172-177 
60 R. A. Haugen 1996, Modern investment theory, Prentice Hall , pg 134-157 
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3.3.3. Empirical tests of the capital asset pricing model. 

The CAPM model seems to be well used in finance around the world by investors, but does it 
work in reality or does the model work only in theory? Empirical tests of the CAPM have 
generally focused on the implications of the model; the intercept should equal the risk-free 
interest, beta is the only proxy for the assets risk which completely captures the cross-
sectional variation of expected returns and the beta-return relationship is linear and that the 
market risk premium is positive.  

 

3.3.4. Tests. 

Since the development of CAPM, there have been made a lot of surveys testing the model and 
its validity. The first tests of the model have been made mainly by testing the model using 
data from a single country, the US prior 1969.  

The early tests of the CAPM indicated evidence that supported the model. Black, Jensen and 
Scholes tested in 1972 the model and found strong evidence that supported the model. They 
analyzed the returns on portfolios at different levels of beta from the period 1926-1966 using 
data from the NYSE. The result of their study shows that in general there were a positive 
relation between average return and the market beta61. 

Similar results were made by Blume and Friend in 1973, theirs results indicated a linearity 
between risk and return on stocks from the NYSE over three different time periods after 
World War II. The same year Fama and MacBeth published their study where they suggested 
a positive relationship between risk and returns, and also that no other risk than the systematic 
beta risk affects the average returns. The Fama and MacBeth tests were conducted using the 
two-pass regression analyses which were done for the first time to test the CAPM, later on it 
became the standard way of testing the model62.  

Both the CAPM and the way to test it through the conduction of two-pass tests were heavily 
criticized in 1977 by Richard Roll. He claimed that the results made by Fama and MacBeth, 
and Black, Jensen and Scholes were tautological, meaning that the results would be the same 
even if the model did not hold. In fact this means that regardless how the beta and the 
expected return have been related in the market, the results of Fama and MacBeth can 
possibly be obtained by using the two-pass method. This would mean that the relation 
between beta and expected returns has not been proven empirically to hold in the real world 
as the model suggest63 

An important part of Roll’s criticism is that the CAPM only predicts the market portfolio on 
the efficient set in the expected return and standard deviation space, and therefore it is 

                                                
61 Black F., Jensen M.C. and Scholes M., 1972, The Capital Asset Pricing Model: Some Empirical Tests, New  
     York: Praeger, pg 1-52 
62 Fama E. and MacBeth J., 1973, Risk, Return and Equilibrium: Empirical Tests, Journal of Political Economiy,  
63 R. A. Haugen 1996, Modern investment theory, Prentice Hall , pg 248-252 
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important to observe the market portfolio to test the model. The only problem is that the 
market portfolio consists of all the risky assets in the world, inclusive human capital and real 
estate and thus it would be impossible to observe that portfolio. And by not being able to 
observe the market portfolio logically we cannot test the CAPM.  

In 1982 Stambaugh investigated through a sensitivity analysis whether the expanding of the 
types of investments in the market portfolio had a significant impact on the empirical results 
of the CAPM. First he started by including only the stocks on NYSE, the adding government 
and corporate bonds64 

Further on he included real estate and durable consumer goods; he wanted to see if the 
empirical results would change depending on how he expanded the risky assets in the 
portfolio. His conclusions were that the results did not significantly change when he added 
more risky assets, leading to that the CAPM could not be proven. We have to keep in mind 
that the CAPM assumes that all the risky assets in the world are included, and this study 
included only a tiny fraction of those assets.  

More recent tests of the model highlight some weaknesses that the variation in expected 
returns is unrelated to the market beta. What these studies have in common is that different 
types of ratios have been used to find variations in the predictions of the CAPM.  Basu 
showed in 1977 that when common stocks were sorted by earnings to price ratio P/E, the 
future returns on high P/E stocks were higher than the CAPM predicted65. 

In 1981 Banz documented that the size of the company affected the returns. The ratio used in 
that study were market capitalization, and showed that the average return on small stocks 
were higher than predicted by the CAPM. Similar findings were made by Bhandari in 1988, 
where he found that stocks with high debt-equity ratios were associated with higher returns 
than there market betas suggested. The same results were fund by Statman 1980, and Reid and 
Lanstein 1985 when they sorted the stocks by book-to-market equity. The results showed that 
stocks with high B/M had higher average returns relative their betas66 

As we can see, there is a connection between these studies: they all have in common that 
ratios involving stock prices have information about expected return, missed by the market 
betas. To see if these assumptions can be empirical tested Fama and French used cross-section 
regression to approach the study in 1992. The results of the study showed that earnings-price, 
debt-equity and book-to-market ratios helped explain the expected returns based on market 
betas. The same conclusions were drawn by the same two researches using time-series 
regression, applied to portfolios consisting of stocks sorted by price-ratios in 199667. Due to 
the fact that the model has not been proven to hold, empirically efforts has been made to make 
it more efficient. Therefore a model called ICAPM has emerged, where I stand for 

                                                
64 Stambaugh R., 1982, On the exclusion of assets from tests of the two-parameter model: A sensitivity analysis,  
    Journal of Finance Economics, Vol10, Issue 3, pg 237-268 
65 Basu S., 1977, Investment Performance of Common Stocks in relation to their Price-Earnings Ratios, The  
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66 R. A. Haugen 1996, Modern investment theory, Prentice Hall , pg 235-238 
67 Eugene F. Fama and Kenneth R. French The Journal of Finance, Vol. 47, No. 2 (Jun., 1992), pp. 427-465 
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Intertemporal. The model was developed by Merton in 1973 and is an extension of the 
CAPM; the main differences are the assumptions that the models are build on.  

The ICAPM assumes that investors are not only concerned about their end-of-period returns, 
but also with the opportunities for reinvesting or consuming their payoff. For example it is 
reasonable to assume that investors care that the portfolio returns covaries with labor income 
and future investment opportunities, so the portfolios return variance misses vital dimensions 
of risk. Therefore market beta does not provide a complete description of the assets risk, 
which leads to differences in expected returns that occurs and can’t be explained by the b 
value. Thus, when choosing a portfolio at time t - 1, ICAPM investors consider how their 
wealth at t might vary with future state variables, including labor income, the prices of 
consumption goods and the nature of portfolio opportunities at t, and expectations about the 
labor income, consumption and investment opportunities to be available after t. Like CAPM 
investors, ICAPM investors prefer high expected return and low return variance. As a result 
of that, optimal portfolios are "multifactor efficient" which means they have the largest 
possible expected returns given their return variances and the covariances of their returns with 
the relevant state variables.  

Fama 1996 shows that the ICAPM could explain the variances in expected return where the 
CAPM fails. He found a relation between expected return and beta risks, but it requires 
additional betas to explain the expected returns68 

 
3.4. Arbitrage Price Theory. 

Over the past years the Capital Asset Pricing Model represented the basis of the modern 
portfolio theory and it was predominantly used in empirical work in order to analyze the 
relationship between the risk and the return of a security. As a consequence, the CAPM that 
was introduced by Sharpe, Lintner and Treynor has become the main analytic tool when it 
comes to explain the pricing of risky assets within capital markets. Stephen Ross argued that 
the CAPM was empirically unstable69 and thus in 1976 he proposed an alternative model, the 
so called “Arbitrage Price Theory” (APT)70, in order to characterize the expected return on a 
security. Ross proposed a mechanism that, given the return-generating process, derives asset 
prices from arbitrage arguments similar to those used to derive the CAPM71. Since then, there 
have been both a large theoretical literature extending the APT and a large empirical literature 
testing its implications72. However, the theory is far from easy to implement and empirical 
research is still in the early stages. 
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The CAPM has come under attack for three principal reasons. Firstly, it has been argued that 
a market portfolio should contain all assets both financial and non-financial in an economy 
and many of these are not empirically observable (e.g. human capital)73. Secondly, the CAPM 
requires that the utility function of the investors has to be measured in terms of expected 
return and the risk has to be calculated by the standard deviation. The APT model does not 
require neither standard deviation as a measure of risk nor that the market portfolio has to be 
mean variance efficient. Thirdly, the CAPM is restricted to a single period, instead the APT 
will hold in both the multiperiod and single period cases74.  

The theory of APT starts considering the traditional neoclassical assumptions of “perfectly 
competitive” and “frictionless assets markets”. In addition, as it is required by the CAPM, it 
has been assumed that investors are fully diversified and therefore the only influence on the 
long term returns are the factor risks, that are the systematic risks. 

If the CAPM is based on a market portfolio of assets, the APT model does not mention a 
market portfolio. Moreover, while the CAPM assumes just a single variable in determining 
the expected return on a risky asset, the APT considers many and various systematic factors 
without specifying exactly what these are. Indeed, the APT implies that the expected return of 
financial assets is approximately a linear function of various macro-economic factors (k), 
where the sensitivity to changes in each factor is represented by a factor-specific “Beta 
coefficient”. Therefore, the expected return on a risky asset A, ra, under the APT is generated 
by the following k-factors model: 

ra = rf + β1f1 + β2f2 + β3f3 +…+ βnfn + εa 
Where:  

• ra = is the expected rate of return on the security “a”; 

• rf = is the risk-free rate of return; 

• f1,2,3,..n = is the risk premium “f” or each of the factors in the model; 
• β1,2,3,…n = is the beta of the security with respect to the 1,2,3…n factors;  

• εa = is the  “non systematic” risk component and it is called “idiosyncratic risk”. 

Since it is assumed that individuals believe in random returns on the set of assets, every factor 
fn is also considered to be a random variable with mean zero. In addition, it has to be said that 
it is imposed an important restriction in order to avoid the problem of matrix singularity: 
indeed the total number of factors may never be greater than the total number of assets. 

This model is thus used to price the asset in a correct way: the current security’s price should 
be equal to the expected price at the end of the period, discounted at the APT rate implied by 
the model. In the case in which the price diverges from the price predicted by the model, then 
the process of arbitrage should arise and bring it into line. Indeed, anytime the price of an 
asset is out of line, the agents will enter the market and by buying or selling the asset, they 
will re-stabilize the right price in line with what investors think it should be. In particular, the 
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74 Stephen Ross and Richard Roll, December 1980,  An Empirical Investigation of the Arbitrage Pricing Theory,  
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arbitrageur sells the asset that is too expensive and uses the proceeds to buy another one that 
is too cheap.  

The figure 175 below can be used to understand better the argument. The APT formula can be 
re-written as the following: 

Ei = λ0 + λ1bi1 +…+ λkbik,   for all i 
Where Ei is the expected return of an asset, λn are the different systematic factors and bik is the 
beta for the asset i with respect to factors 1,2,3…k.  
If there is a risk-free asset with return E0 and b = 0, then:  

E0 = λ0 

And hence:                                          Ei – E0 = λ1bi1 +…+ λkbik 

To make it easier the understanding, let us assume a single factor: in such a case the APT 
pricing relationship will become: 

Ei – E0 = λbi 
Now suppose that an investor is holding a portfolio with positive amount of assets 1, 2 and 3 
and asset 2 is above the line connecting asset 1 and 3. A new portfolio made of asset 1 and 3 
could be constructed with the same systematic risk as asset 2 but with a lower expected return. 
The investor can buy more of asset 2 with the proceeds of the selling of asset 1 and asset 3 in 
the proportions they represent of the initial portfolio. In such a way, it has been created a new 
position that has the same overall risk and a greater return. Notice that this arbitrage 
possibility will be not available only when assets lie along the line and the intercept on the 
expected return axis would be E0.   

Figure 3.5: A Representation of Arbitrage Pricing Theory         

 

 

 

 

 

 

                       
                       
Source: An Empirical Investigation of the Arbitrage Pricing Theory, Stephen Ross and  
             Richard Roll, The Journal of Finance, Vole XXXV No 5, December 1980, pg 1079 

If we consider a multi-period model, each factor variable can be considered as: 

λj = Ej – E0 
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that is, the market risk premium on portfolios with only systematic factor j risk.  
 

Therefore we can re-write the APT relationship as following: 

Ei – E0 = (E1 – E0) bi1 +…+ (Ek – E0) bik 

Notice that the key point in order to produce a testable theory is to make strong enough 
assumptions on the homogeneity of individuals: it has to be assumed that individuals agree on 
both the factor coefficients bij and the expected returns Ei.  

The equation of Arbitrage Pricing Theory says that all the k factors systematically affect the 
return on a security. The original theory has the drawback to not specify neither what will be 
the systematic risk factors nor the size or the sign of the different beta76. Some researchers 
have identified the most frequent systematic risk factors and these might include inflation, 
interest rates, industrial production levels, exchange rates, personal consumption and money 
supply. All these factors are changes in the macroeconomic environment and this seems to 
make sense since the future profits of a firm are likely to be influenced by the state of the 
economy. 
 
Roll and Ross77 argue that in order to test the APT model, five factors could be enough for 
seeing how the price of a security can be affected: changes in expected inflation, 
unanticipated changes in inflation, unanticipated changes in industrial production, 
unanticipated changes in default-risk premium and unanticipated changes in the term structure 
of interest rates. It is important to include in the model unanticipated factors because the 
anticipated factors are already included in the price of the assets and only the unanticipated 
factors can affect it.  
 
Fama and French78 used a model with three factors in order to test the APT model and they 
are: the market risk-premium, the size-factor, that is the return differential between large firms 
and small firms and the book-to-market factor, that is the return differential between firms 
with high and low value of the book-to-market index.  
These are just some examples of the different types of key factors and as you can see, there is 
disagreement about them because they vary from study to study.  

Due to this lack of specification of the factors, the APT has not been widely adopted in the 
investment community. 

 

3.4.1. CAPM and APT in comparison. 

                                                
76 Glen Arnold, 2008, Corporate Financial Management, Prentince Hall, pg 301 
77 Stephen Ross and Richard Roll, December 1980, An Empirical Investigation of the Arbitrage Pricing Theory,  
    The Journal of Finance Vol XXXV No 5, pg 1088 
78 Fama E.F. and French K, 1993, Common Risk Factors in the Returns on Stocks and Bonds, Journal of  
    Financial Economics 33(1), 3-56 
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CAPM and APT are the two influential theories on asset pricing. As it has been said 
previously, the CAPM is the basis of the modern portfolio and despite it has been put into 
doubt by the APT model; it occupies a central role in the field of asset pricing.   
The main difference between CAPM and APT is that the former is a single factor model while 
the latter has several beta coefficients and thus analyses the influence of different factors on 
the price of an assets. Moreover, regarding the market risk, the CAPM deals with it while the 
APT does not have a market risk coefficient. The APT in compared with the CAPM is less 
restrictive in its assumptions: it assumes that each investor will hold a unique portfolio with 
its own different betas while CAPM considers an identical market portfolio. Since the 
Security Market Line (see: Capital Asset Pricing Model) represents a single-factor model of 
the asset price, the CAPM can be considered as a special case of the APT model.  
 
By looking at the advantages of APT over the CAPM, the main upside is that the APT does 
not require measuring the risk with the standard deviation; the CAPM instead requires that the 
utility function of the investors is based on the expected returns and the standard deviation of 
the systematic risk.  
However the APT is far from to be a perfect pricing model: indeed it does not specify what 
the relevant factors are and how many relevant factors it has to take into consideration.  

 

3.5. The structure of Bonds and Stocks. 

The two models that have been taken into consideration, the CAPM and APT, are two 
different approaches that explain the pricing of assets. Usually the most common types of 
assets that have been calculated are Bonds and Stocks. In this paragraph the intent of the 
authors is to give a basic knowledge about the structure of these two main types of assets, 
which have quite different characteristics. 

As far the bond market concern, there is a large variety of securities but the fact that they 
share is that they are primarily traded over the counter rather than on organized exchanges. 
One of the principle distinctions to make is about the nature of the issuer and in this regard 
there are four main categories of bonds79: 
 

1. Government Bonds: they represent the largest percentage of the total debt market and 
are issued by the federal government. Usually they are considered as the safest type of 
bonds on the market and they are the simplest to value because they usually pay 
interest at a fixed rate or are issued as zero-coupon. 

2. Corporate Bonds: are issued by corporation and since they represent the debt 
obligations of them, they are backed by the credit of the issuing corporation.  

3. The credibility and the ability of the corporation to meet its obligations determine the 
rating of the bond, which will reflect the default risk of these particular assets. 
Moreover, the different types of ratings give different returns as well as different 
degree of default risks. Corporate Bonds can have different variations, for examples 
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the most common option that can be present are call ability, convertibility and sinking 
funds.  

4. Mortgage Bonds: are debts obligations backed by real estate and are usually owned by 
a bank, an insurance company or other financial institution.  

5. Municipal Bonds: are debt obligations of state and cities authorities and they are 
affected in different degree by default risk.  

 
Another characteristic that affects bonds is about the nature of interest rate that can be fixed or 
floating. In the former case, the bond pays a fixed coupon stream on defined deadlines and in 
the latter case the bond pays floating stream that is attached to a particular financial or 
economic factor (i.e. Euribor, inflation rates, etc...). Depending on the type of bond, there can 
be different maturities: from 3, 6 or 9 months regarded as short maturities until 7, 10 or 30 
years, regarded as long maturities. 
When it comes to evaluate a bond, the most important factor to take into consideration is the 
yield to maturity of the bond that is the internal rate of return earned from holding a bond to 
maturity80. The method used to calculate the yield to maturity varies across bond categories 
but a general principle takes into account the current market price, the par value, the coupon 
interest rate and time to maturity. Therefore, the yield to maturity on a bond with annual 
interest payment is the rate y that solves the following expression: 

Bond’s Price = 
89:;9�

(�<=)
 + 

89:;9�

(�<=)>  +..... + 
89:;9�<?@  A@B:C

(�<=)D  

That is:                                     Bond’s Price = ∑ 89:;9� (E)

(�<=)DE   

Since the frequency of compounding in computing the yield to maturity varies across the 
different bonds, government bonds and most of corporate bonds pay interest semi-annually. 
Therefore the formula becomes: 

Bond’s Price = 
89:;9�

(�< F
>  )

 + 
89:;9�
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>  +..... + 

89:;9�<?@  A@B:C
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Since the calculation of the yield to maturity is a complex process that involves the “trial and 
error” procedure, it is usually done by using a programmable business calculator81.  

The Equity market is the place where common stocks are traded: these represent the equity or 
an ownership position in a corporation. Stocks are more risky than bonds for various reasons. 
Firstly, stocks do not pay fixed or floating streams at specified deadlines: it is at the discretion 
of the company whether to pay or not to the stockholders the dividends. Secondly, stocks do 
not have an expiry date and the capital invested is not guaranteed: that means that the 
redemption value of the stock is determined by its selling price on the market. Thirdly, in 
bankruptcy common stockholders will be entitled to any value remaining after all other 
claimants have been satisfied.  
There are three main kinds of stocks: 
                                                
80 E.J. Elton, M.J. Gruber, S.J. Brown, W.N. Goetzmann, 2007, Modern Portfolio Theory ND Investment  
   Analysis, John Wiley & Sons, pg 505 
81 www.investopedia.com/terms/y/yieldtomaturity.asp, accessed on 29/04/2009 
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1. Ordinary Stocks: carry voting rights that can be exercised in corporate decisions. 
2. Preferred Stocks: do not carry voting rights but they entitle holders to get a certain 

stream of payments before any dividends can be issued to other stockholders. 
3. Callable Stocks: include an option for the holder to convert the shares into a fixed 

number of common shares. 
 

In order to evaluate the price of a stock, it has to take into account the level of the earnings of 
a company, the dividends, the risk, the cost of money and the future growth rate82. If these 
determinants are quite easy to specify, the hard part comes when it has to implement a system 
that uses these concepts in order to value the price of a stock. In the literature you can find a 
wide array of approaches that try to estimate the price of a stock but the popular used is the 
Discounted Cash Flow Models (DCF). It states that the value of a stock is equal to the present 
value of all the future dividends that the stockholder expects to get from it. Thus the equation 
is the following: 

GE =  
HE<�

(1 + 2) +  
HE<J

(1 + 2)J + 
HE<K

(1 + 2)K + ⋯ +
HE<�<�

(1 + 2)�<� +  
GE<�<�

(1 + 2)�<� 

Where:  

• GE = the price of a share at time t 

• HE<� = the dividend received at time t+1  
• k = the appropriate discount rate 

There are some variations of the Discount Cash Flow Model and one of the best known is the 
Constant Growth Model that assumes that dividends will growth at the same rate g like 
perpetuity. Another extension of the DCF Model is the Abnormal Earnings Growth Model 
(AEG), that assume a period of good or bad extraordinary growth for a certain number of 
years at a constant rate and then the growth will change to a level that is expected to continue 
indefinitely.  

 
3.6. The determination of interest rates. 

Since the goal of this work is to explore the reliability of the main asset’s valuation models 
through the analysis of what happens when the risk-free rate is zero, the authors have 
considered necessary to conclude this theoretical part with a brief digression about the 
determination of interest rates. Indeed, usually the interest rates are considered as given 
without understanding how and by which factors they can be influenced. Both the model that 
the authors have explained in their work, the CAPM and the APT, use the risk-free interest 
rates. 
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In order to explain how interest rates are determined, the literature usually uses two different 
theories: the Loanable Funds Theory (LFT) and the Liquidity Preference Theory (LPT)83. 
Both of these approaches focus on market forces. 

The Loanable Funds Theory could be considered as the result of classical economists and it 
considers the rate of interest to be the price of loans, or credit, which is determined by the 
demand for and supply of loans84. The classical tradition derives from the fact that the theory 
makes a number of assumptions that are common in the approach of classical authors, such as 
Ricardo and Mill85. The assumptions are the following: 
• the economy is operating at full employment; 

• prices are constant; 
• there is a fixed supply of money; 

• there is perfect information. 
 
This approach claims that economic agents have an amount of money and they can choose to 
hold this wealth either in money which earns no interest or in financial assets which earn 
interest or some combination of the two. The theory argues that the interest rate is determined 
by the intersection of the supply and demand for loanable funds and thus, in order to predict 
the direction of interest rate, it is important to analyse the factors that influence the supply and 
the demand of loanable funds86. 
Looking at the demand for loanable funds, there are three main factors that can increase it: 
 
1. if the expected future income increases, then the economic agents are more willing in 

taking on more debt because they are more confident; 
2. if the prospect of future interest rates rise, then economic agents are encouraged to take 

more debt today with a perceived lower rate; 
3. if consumers and firms are more confident about the future and thus they are willing to 

borrow more, this decision allows for an increase in the demand for loanable funds and 
thus the interest rate also increases. 
 

As for the supply for loanable funds concern, the principal factors that can lead to an increase 
are: 
 
1. if income rises, then savings will rise and as a result the supply of loanable funds will 

increase; 
2. the degree of financial intermediation process: in the developed countries it is more 

sophisticated and this represents a reason why their interest rates tend to be lower than in 
developing countries; 
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3. the expectations about the future lead the amount of people’s savings: if they become 
more pessimistic about the future, they are likely willing to increase their savings and 
thus the supply of loan able funds will shift to the right and the interest rate will decrease.   

The Liquidity Preference Theory, called on in the macroeconomic section, derives from the 
work of John Maynard Keynes’ “The General Theory of Employment, Interest and Money. In 
opposition to the previous theory, the LPT considers the rate of interest to be the price of 
money and argues that it is determined by the demand for and supply of money87. Therefore 
the main difference with the LFT is that the rate of interest is determined by the demand and 
supply for money rather than the demand and supply for loanable funds.  
 
In this case, the money demand is for three purposes88: transaction demand, speculative 
demand and precautionary demand. The first one is used for purpose of business transaction 
and personal consumption and it is assumed to be a positive function of income. Indeed, it is 
postulated that the amount of money held for transaction reason increases when the income of 
an individual becomes larger.  
 
The second purpose for holding money, the speculative motive, is not dictated by real 
transactions such as trade or financing but represents the need to hold cash in order to take 
advantage of investment opportunities. It is postulated that the speculative demand is inverse 
related to the interest rate because when interest rates increase, then the opportunity cost of 
holding money does the same. The last reason for holding money is the precautionary demand 
that is simply the amount of money that people want to have in case of emergency.  
 
The supply of money is assumed to be exougenely determined by the Central Bank. 
According with this theory, interest rates will rise if money demand will rise (for example, 
because the income will increase) and they will decrease if the supply of money is increased 
by the Central Bank.  

The literature is focus on the question of which view is considered correct. Some authors, like 
Snippe or Tsiang, claim that the two theories may be considered equivalent89.   
Other authors instead, like Pilbeam, claims that the Loanable Funds Theory and the Liquidity 
Preference Theory are complementary rather than substitutes90. It has to be said that a sensible 
way to look at the interest rate determination is to recognize that both the market forces and 
Central Banks play a really important role and are influential on the short run91. 
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4. ECONOMETRIC THEORIES.  

This chapter will give the reader the necessary knowledge about some statistical concepts and 
econometric techniques that will be used in testing the model. The authors decided to set up a 
separate chapter because these concepts are not related with the financial topic of the 
research but, at the same time they are necessary in order to understand how the study is 
carried out.  

 

4.1. Basic econometric concepts. 

Before to analyze the sampling procedures of this study, it is sensible to understand some 
concepts about the analytical techniques that will be used. First of all, it has to be said that this 
study adopts econometrics models in order to develop its purposes. The definition of the term 
Econometrics is somewhat arbitrary92 and through the literature there is not a generally 
accepted definition of it. According to Sloan, the term “Econometric” means “an economic 
measurement for the purpose of testing and developing economic theory”93. Moreover, 
Tintner said that “Econometrics consists in the application of mathematical economic theory 
and statistical procedures to economic data in order to establish numerical results in the field 
of economics and to verify economic theorems”94.   

The early literature about the empirical test of the CAPM suggests a process involving two 
principal steps, called “two-pass regression estimate” because one estimates first time series 
regression and then cross-sectional regression95. Since the focus of this study is really the test 
of CAPM, the authors found it appropriate to explain briefly the meaning of these two 
procedures. 

The time series regression will be used to estimate the returns for each stock. The term simply 
refers to a sequence of observations in which each item is associated with a particular instant 
in time96. In particular, these kinds of data represent the quantities that trace the values taken 
by a variable over a period and are recorded on a regular basis97. The time series regression 
models are usually adopted for evaluating short-term effects of time-varying factors.  

The second step of the process involves a cross-sectional regression in order to test the 
hypothesis of the CAPM that is the relationship between beta and the risk-free interest rate. In 
opposition with “time series data”, this second term refers to the widely dispersed data 
relating to one period or without respect to variance due to time98. In contrast with the first 
technique, whose data follow one subject’s change over the time, cross-sectional data consists 
in comparing the differences between subjects. The cross-sectional Regression is a regression 

                                                
92 Tintner G., 1953, The definition of Econometrics, The Econometric Society, Econometrics, Vol21 No 1, pg  
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95 Cochrane J.H., 2001, Asset Pricing, Princeton University Press, pg 230-244 
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that associates the dependent and independent variable with one period or points in time, 
instead of associate the variables with a sequence of points in time, as time series regression 
does.  

 

4.2. Simple Regression. 

Regression is an important tool that is used by financial researchers to understand the 
relationship between two or more variables. Regression is particularly useful for the common 
case when there are many variables and the interactions between them are complex. The 
simple regression function, that posits a linear relationship between X and Y, takes this form:99 

M = α +  �O 
where:  

• Y is the dependent variable; 

• α is the intercept of the line; 

• β is the slope of the line; 

• X is the explanatory variable. 

The simple linear regression model100 is built on some assumptions, as most models are. The 
essence of regression analysis is that any observation on the dependent variable y , can be 
decomposed into two parts: a systematic component and a random component. The systematic 
component of y, is its mean E(y), which is not random. The random component of y is the 
difference between y and its mean value. This is called the random error term. Described as: 

4 = M − �(P) = M −  Q −  �O 

Therefore we rearrange the equation to obtain the simple linear regression model: 

M =  α + ��O + 4 

The regression models relies on some assumptions, these assumptions are: 

1. The value of Y, for each value of X is:                 M =  Q +  � +  4 
 

2. The average value of the random error e is:       �(4) =  0 
Since we assume that:                                         �(P) =  Q +  �O 
 

3. The variance of the random error e is:                V*�(4) =  SJ = )*�(P) 
 
Since y and e differs only by a constant which does not change the variance. 

 
 

4. The covariance between any pair of random errors, ei and ej is: 
                                                
99 A.H. Studenmund, 2006, Using econometrics: a practical guide Addison Wesley, pg.137 
100 R. Carter Hill, William E. Griffiths, George G, 1997, Judge Undergraduate econometrics, New York : Wiley,  
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+,)�4�, 4U" = +,)�P� , PU" = 0 

 
If the values of y are statistically independent then so are the random errors of e, and 
vice versa. 
 

5. The variable x must take at least two different values, so that x ≠ c, where c is a 
constant. 
  

6. The values of e are normally distributed about their mean: 
 

 4 ~ W(0, SJ) 
 
If the values of y are normally distributed and vice versa. 

 
It is important to say that the linear regression model will always be only an approximation of 
the true relationship between Y and X due to the presence of the errors e, which are defined as 
the distance between a particular data point and the true regression line101. Usually it is 
common to measure the size of the residuals (that are the deviations from the estimated 
regression line) through the mean of the sum of squared residuals (SSR), which is given by: 

                                                            XX� =  ∑ ��
JY

���                            for i = 1,…., N data points 

Since the goal of the regression analysis is to find the best fitting line which minimizes the 
sum of squared residuals, estimates of Q and â found in this way are called least squares 

estimates or ordinary least squares (OLS) and are labeled as αZ. and �[102.  

 

4.3. R2 : the Coefficient of Determination 

We expect that a good estimated regression equation will explain quite accurately the 
variation of the variation of dependent variable in a sample. If so, we say that the estimated 
model fits the data well. Looking at the overall fit of an estimated model is useful for 
evaluating the quality of the regression.  

The most common way to measure it is by using the coefficient of determination, R2. The 
coefficient of determination is the ratio of the explained sum of squares to the total sum of 
squares:103 

�J =  
�XX
.XX

= 1 −  
�XX
.XX

= 1 −  
∑ 4�

J

∑(M� −  M])J 
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The higher R2, the closer the estimated regression equation fits the sample data. Since TSS, 
RSS and ESS are nonnegative and ESS ≤ TSS, R2 must lie in the interval 0 ≤ R2 ≤ 1. If R2 

assumes a value close to one then it shows an excellent overall fit, where it assumes a value 
close to zero it is a total failure of the estimated regression equation.  

The R2 measures the percentage variation of Y around M] that is explained by the regression 
equation. The result that �J provides is relative to the topic being studied. In time series data 
R2 has a tendency to be high due to the fact that there could be a significant time trends on 
both sides of the equation. On the other side, when using cross sectional data the R2 seems to 
be low. In those situations an R2 of .50 might be considered as a good fit.  

A major problem with the use of R2 is that when adding another independent variable to the 
particular equation the R2 never decreases. Meaning that even if we add a completely 
unrelated variable to our regression equation the value of R2 will be better although the 
variable has nothing to do with the actual equation. The solution to this problem is using the 
R-bar-squared, which is R2 adjusted for degrees of freedom: 

�J]]]] = 1 − 
∑ 4�

J/(W − _ − 1)
∑(M� −  M])J /(W −  1)

 

�J]]]] will increase, decrease or stay the same when a variable is added to the equation 
depending on whether the fit improves by the added variable outweighs the loss of the degree 

of freedom. The highest possible �J]]]] is still 1.00 but the lowest can be slightly negative. �J]]]] is 
being used to compare the fits of equations with the same dependent variable and different 

numbers of independent variables. Many researches automatically uses �J]]]] instead of R2 when 
evaluating the fit of their models.  

 

4.4. Two testing procedures on the accuracy of the estimates.  

As said before, the Regression model tries to get the best estimates for Q and â in order to 
explore the relationship between Y and X. Since these outputs are merely estimates of the true 
coefficients, it could be useful to gauge how accurate these measures are. This can be made 
through two main statistical techniques that are confidence interval and hypothesis testing. 

The first technique involves calculating a confidence interval for the estimated coefficient. 
Precisely, this interval reflects the uncertainty surrounding the accuracy of the estimated 
coefficient104. Therefore, a large confident interval means great uncertainty over the 
coefficient’s true value. Computer packages, as SPSS or E-Views, calculate automatically the 
confidence interval. The mathematical formula for the confidence interval for example the â 
coefficient is: 

[ �[ −  /`1`, �[ + /`1` ] 

where:  

                                                
104 Gary Koop , Analysis of financial data, Chichester : John Wiley & Sons, 2006, p.73-79 
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• �[  is the estimate of the true β; 

• 1` is the standard deviation of �[ ; 
• /` is a value taken from the Student-t distribution that is correlated with the 

chosen confidence interval (usually 99%, 95% or 90%). 

In order to interpret the confidence interval, let us assume a 95% confidence interval. After 
calculating the confidence interval, we can say that “by repeatedly using the above formula 
for calculating the confidence intervals, 95% of the confidence intervals constructed would 
contain the true value for the coefficient”.  

The second technique used for testing the accuracy of the estimates uses Hypothesis testing. 
The traditional approach involves specifying a null hypothesis, labeled as ab, that has to be 
tested and compared to an alternative hypothesis, labeled as a�

105. It is common to test the  â: 

ab: β = 0       against        a�: β ≠ 0 

In order to carry out the test, it is usual to calculate a test statistic, known as t-statistic. If, for 
example, we want to test whether β = 0, the formula for the test is the following: 

/ =  
�[

1`
 

When t assumes large values in absolute sense, the hypothesis β = 0 is rejected, that means 
that β is statistically significant or that X has significant explanatory power for Y. On the 
contrary, when t assumes small values in absolute sense, the hypothesis β = 0 is accepted and 
β is not statistically significant or X has no significant explanatory power for Y.  
In order to define what is meant with “small or large value “, it has to be said that the t-
statistic is small or large relative to a “critic value” taken from the Student-t Distribution. As 
for the confidence interval, even in this case, the most common computer software packages 
calculate automatically the P-value that is a measure of whether t is “large or small”. 
Therefore, the next step is to compare the test statistic to the critical value. By using a 5% 
level of significance, if: 

• the P-value < 5% (usually written as 0,05) �  t  is “large” and the null hypothesis is 
rejected: β ≠ 0; 

• the P-value > 5% (usually written as 0, 05) �  t  is “small” and the null hypothesis is 
accepted: β = 0. 

The same procedure can be carried out with other levels of significant: most common is the 
1% level of significance as well. In this case the null hypothesis will be rejected if the P-value 
is less than 0, 01 and it will be accepted if the P-value is greater than 0, 01.  

 

 

                                                
105 Gary Koop , Analysis of financial data, Chichester : John Wiley & Sons, 2006, p.79-84 
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4.5. Regression with dummy variables. 

Working with dummy variables is an alternative way to approach to the regression analyses. 
Indeed, once the dummy variables are stated, regression can be carried out in the same way 
described previously and the same theoretical concepts can be used. The authors consider it 
necessary to give an overview of the dummy variables since the regression line that is going 
to be tested will have one dummy variable.  
Formally, a dummy variable is a variable that can take only two values, 0 or 1 and is used to 
indicate the presence and absence of one or more qualitative characteristics106. Within the 
simple regression, the model with one dummy explanatory variable can be written as: 

M =  Q +  �H + 4 

Depending on the value that the dummy variable D will assume, the dependent variable Y 
takes different values:  

• if D = 0           then               Md =  Qe 

• if D = 1           then               Md =  Qe +  �[ 

The OLS estimation can be carried out on this regression model and thus Qe and �[  can be 
obtained. This regression model can be analyzed in the usual way by finding�J, a confidence 
interval and examine the t-test and the P-value in order to test whether the coefficients are 
statistically significant.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                
106 T.D. Wallance and J.L. Silver, 1998, Econometrics, an Introduction, Addison Wesley, pg 210 - 242 
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5. EMPIRICAL METHOD.  

This chapter will provide the reader the necessary knowledge about the collecting procedures 
that will be followed in order to complete the analysis of testing the CAPM. Indeed, it 
describes how the data were collected, the ways of sampling and how the study was 
conducted. Moreover, the authors explain the main mathematical formula that were used and 
how the model for the regression analysis was built. 

 
 
5.1. Sampling procedures of data. 

The countries that the research is going to analyze are United States and Japan. The original 
idea of the authors was to concentrate on the behavior of the CAPM just for the United States 
since the main goal of this study is to test if this model is reliable even when risk free rates are 
close to the zero level. In this current period of deep crisis, United States is showing risk free 
interest rate close to zero and for this reason the choice fell on this country. But the authors 
saw that Japan suffered a period (from middle of 2001 until middle of 2006) of risk-free rate 
very close to zero: that is way the research was focus on Japan as well.   

The period of time that was chosen to conduct the analysis depends on the country taken into 
consideration. For Japan it refers to the years from 01.09.1990 to 31.05.2006 and for United 
States it refers from 01.06.2006 to 30.04.2009. Following the principle that a longer period 
catches better the business cycle, the authors found it appropriate to conduct the analysis over 
a quite long period of time, especially for Japan. It has to be said that it was decided to take 
two different time frames for the two countries because they present different period of risk-
free rate close to zero. Therefore, in order to better fit the data with the goal of the research, 
the authors consider appropriate to choose two different time frames.  

In order to estimate the return for each stock through the time series Regression, the authors 
decided to use a large number of observations: indeed, one hundred companies for each 
country have been selected. In this way the authors sought to cover the market as a whole 
with the largest companies. The data that were downloaded from DataStream are the adjusted 
prices of the stocks. The adjusted price of a share is a modification made to a security's price 
that takes into consideration the effect of a split on the total number of shares or units 
outstanding, in order to compare the security's current price to its historical price in a 
consistent form of valuation107. 

As for United States concern, the companies were taken from the “S&P 100 Index” that is 
made of one hundred leading U.S. stocks. For Japan instead, the “S&P Topix 100” was taken 
as a reference: it comprises the one hundred largest and most established Japanese companies. 
In this latter case, the authors did not find all the price series for all the stocks from 1990, thus 
they took just the companies with available data. As a result, the available Japanese data were 
for 80 companies. These data were downloaded from program DataStream. 

                                                
107 http://www.investopedia.com/terms/s/splitadjusted.asp, accessed on 6th May 2009 
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The stock’s prices and the index’s values downloaded refer to a weekly time frame. This 
choice was made for two main reasons.  

Firstly, if returns were calculated over a more extended period of time (e.g. monthly or 
quarterly), then it would have created bias in the regression estimations. Secondly, if returns 
were calculated with more frequency (e.g. daily), the study would be more noise providing 
less efficient results.  

In order to test the CAPM, the authors needed a proxy for the market portfolio. Indeed, the 
CAPM says that the market portfolio consists of all the assets in the market: in the reality a 
market portfolio with this feature does not exist and therefore it was used a proxy for the 
market portfolio. The authors considered accurate to use two different proxies for the two 
countries and therefore they downloaded weekly returns on these two Indexes from 
DataStream.  

The NYSE COMPOSITE Index was used as a proxy for the market portfolio to calculate the 
U.S excess returns on the market. This Index covers all common stocks on the New York 
Stock Exchange: it comprises over 2,000 stocks, of which over 1,600 are from United States 
companies and over 360 are foreign listings.   

The NIKKEI 225 was used as a proxy for the market portfolio to calculate the Japanese 
excess returns on the market. It is a stock market Index for the Tokyo Stock Exchange (TSE) 
and it is currently the most widely quoted average of Japanese stocks. The Index started to be 
calculated on 7th September 1949.  

One of the main variables that are leading this work is the risk free interest rate. By looking to 
the risk-free rate available, the authors found a wide array of potential risk-free rate but they 
were different each other and thus a choice had to be made. If it will be used different risk-
free rates for testing the CAPM, it is obvious that different results would arise: hence it is 
really important to choose the more representative risk-free rate.  

The CAPM usually says that the risk-free rate that should be used is the interest rate that can 
be obtained by investing in financial instruments with no default risk. Even if a truly risk-free 
rate exists only in theory because financial instruments could incur in other types of risks (e.g. 
market risk, liquidity risk….), it is practice to use short-dated government bonds of the 
currency in questions.  

For the U.S. study, the authors sought in DataStream and found a quite large variety of risk-
free interest rate, as US-Treasury Bills, US-Notes or US-Bonds. In order to choose the most 
appropriate rate, the authors decided to look for the risk-free rate that comes closest to US 
Federal Funds Target Rate. Indeed, the main monetary authority in United Stated that is the 
Central Bank, the Federal Reserve, has the power of increasing or decreasing the cost of 
borrowing through US Fed Funds Rate adjustments. Therefore the risk-free rate that shows a 
pattern more like to the Fed Funds Rate is the four week “U.S.-Treasury Bill”. 

For the Japanese analysis, the authors did the same procedure and found a risk-free interest 
rate that is following the Japanese basic discount and loan rate, fixed by the Japanese Central 
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Bank. This rate was found in DataStream and it is the one month “Japan Gensaki Treasury-
Bill”.   

 

5.2. Procedure of testing the CAPM. 

Many studies about how to test the CAPM have been done: the most famous are the method 
of Black, Jensen and Scholes in 1972108 and the method of Fama and MacBeth in 1973109. 
Both these studies test the CAPM by looking at the relationship between the beta of a 
portfolio of stock and the return on the portfolio.  

Since the focus of this analysis is not to explore the relationship between the beta and the 
return but that between the beta and the risk-free rate, the approach that the authors are 
supposed to follow differs from the most used approaches in the literature. In particular, they 
build a regression model made of two explanatory variables and a dummy variable in order to 
try to explore whether the beta of a portfolio is related with the risk-free rate. Following, there 
is a description step by step of the whole testing procedure. 

As said previously, this analysis focuses on two different period of time for two countries, 
United States and Japan. The following description of the procedure used to test the CAPM, is 
carried out in general terms without referring to the particular country or to a specific period 
of time. The next chapter will provide a deeper and detailed description of the procedure in 
reference to the two countries.  

In order to catch the most representative companies for the two countries, the authors decided 
to look at the single companies that build two main indexes in U.S. and Japan that are S&P 
100 and Topix 100. The authors downloaded the weekly adjusted prices of each single stock: 
for U.S. there was no problem because all the data were available but some Japanese data 
were missing, therefore the authors decided to rule out the companies that presented missing 
values. 

The stocks of each Index were grouped in ten (for U.S.) and eight (for Japan) portfolio: in this 
way the systematic risk is diversified away and the precision of the expected rate of return of 
the portfolio is enhanced. In order to build the portfolio, the authors decided to take as a 
criterion the “Market Value” of the companies and thus they ranked the companies from that 
with the highest Market Value to that with the lowest Market Value. Ten portfolios with ten 
stock each one for U.S. and eight portfolios with ten stock each one for Japan have been built.  
Before to calculate the return on the portfolio for the specific period, the return on each single 
stock has been carried out. The formula used was the following: 

                                            �(/) = [ ;(E)# ;(E#�)]

;(E#�)
=  ;(E)

;(E#�)
− 1                                (1) 

                                                
108 Black F., Jensen M.C. and Scholes M., 1972, The Capital Asset Pricing Model: Some Empirical Tests, New  
      York: Praeger, pg 1-52 
109 Fama E. and MacBeth J., 1973, Risk, Return and Equilibrium: Empirical Tests, Journal of Political     
     Economiy, pg 607-636 
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Where: 
• p(t): is the price of the stock at the time t; 

• p(t-1): is the price of the stock at the time t-1. 

In order to test the CAPM other data had to be downloaded and in particular the weekly price 
of the Index Portfolio, that for U.S. is NYSE and for Japan is Nikkei 225, and the weekly risk-
free interest rate. 

Recalling the simple form for the CAPM: 
                                               �(��) =  �� +  ��  [�(�') −  ��]                               (2) 

and since the expected return on a security is: 

                                                  �(��) =  Q� +  ��  �(�-)                                        (3) 

also we can rewrite the formula of the CAPM: 

                                            �f�E =  �� +  ��  ��f'E −  ��" +  4̃�E                                (4) 

Blanck, Jensen and Scholes110 inserted in their analysis a test based on a regression of excess 
portfolio return on excess market return: 

                                          ��E −  ��E =  Q� + ����'E −  ��E" +  4�E                       (5) 

where: 

• ��E is the rate of return on a stock/portfolio I at the time t; 

• ��E is the risk-free rate at the time t; 

• �'E is the rate of return on the market portfolio at the time t; 

• �� is the beta of the stock/portfolio i;  
• 4�E is the random disturbance term in the regression equation at time t. 

For simplicity, this last equation can be written as: 

                                                        ��E =  Q� +  ���'E +  4E                                      (6) 

where: 

• ��E = ��E − ��E, that is the excess return on the stock/portfolio; 

• �'E= �'E − ��E, that is the excess return on the market (the average risk 

premium) 

The first test for the CAPM regards the interceptQ�. According with Black, Jensen and 
Scholes, if the intercept Q� is equal to zero, then the CAPM holds. Indeed, the intercept 
represents the difference between the estimated expected return by the times series average 
and the expected return predicted by the CAPM. It is therefore evident that if the CAPM is a 
valid model, then the regression intercept has to be zero. 

                                                
110 Black F., Jensen M.C. and Scholes M., 1972, The Capital Asset Pricing Model: Some Empirical Tests, New  
   York: Praeger, pg 1-52 
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Therefore the hypothesis that will be test is: 

• ab: Q = 0 
• a�: Q ≠ 0 

By looking at the t-statistic and at the P-value provided by SPPS, the authors can assess 
whether to accept or reject the hull hypothesis. In the case of acceptance, Q is statistically not 
significant, that means that Q is not significant from zero, and this result is consistent with the 
CAPM hypothesis. 

The second test that is going to be done on the CAPM regards the risk-free interest rate and 
the beta of the portfolio. The authors want to test if there is a relationship between these two 
variables and in particular if the level of the risk-free interest rate affects the value of the beta. 
In order to carry out this test, the author has to take into consideration a regression with the 
presence of two explanatory variables and a dummy variable. As said in the Statistical 
Chapter, a dummy variable is a variable that can assumes just two values, zero or one. In this 
case, the dummy will assume the value of zero when the risk-free rate is quite high and it 
assumes the value of one when the risk-free rate approaches the zero level.  

The equation that was built was the following: 

                                    �� − �� =  Q + �i&�' − ��( + �iiH&�' − ��(                        (7) 

where: 

• �� − �� is the dependent variable; 

• Q is the intercept; 

• &�' − ��( is the first explanatory variable 

• H is the dummy variable 

• H&�' − ��( is the second explanatory variable. 

This last equation can be rewritten in this simplest form: 

                                                           M =  Q + �iOii + �iiHOii                                   (8) 

where: 
• Y is the dependent variable 

• Q is the intercept; 

• O is the first explanatory variable 

• HO is the second explanatory variable. 
 
As for Japan concern, the dummy variable D is 0 from the period 01.09.1990 until 15.09.1998 
and it is 1 from the period 16.09.1998 until 31.05.2006, where the Japanese risk-free interest 
rate is constantly under the threshold of 0,4%.  
For U.S. the dummy variable D is 0 from 01.06.2006 until 15.09.2008 and it assumes the 
value of 1 from 16.09.2008 until 30.04.2009, where the U.S. risk-free interest rate is 
constantly under the threshold of 0,4%.  
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Therefore when the dummy variable assumes the value of 0 (the risk-free rate is relatively 
higher) the excess return on the portfolio will be: 

                                                              M =  Q + �iO                                            (9) 

Instead, when the dummy variable assumes the value of 1 (the risk-free rate is close to 0) the 
excess return on the portfolio will be: 

                                                        M =  Q + �iO + �iiHO                                  (10) 

By looking at these two last formulas, it is simple to see how the dependent variable Y, the 
excess return on the portfolio, can assume different values in relation with the level of the 
risk-free interest rate.  
To test if the risk-free rate affects the beta of the portfolio, the t-statistic and p-value on the 
two explanatory variables X and DX have to be analyzed. The authors used the following 
hypothesis: 

• ab: H(�' − ��) = 0 

• a�: H(�' − ��) ≠ 0 

Through the value of the t-statistic and the P-value, that are provided by the Program SPSS, 
the authors will be able to assess if the risk-free rate is statistically significant or not. 

 

5.2.1. The confidence interval. 

The t-test and the P-value are the two tools used in this study to statistically test the CAPM. 
They can be applied to this study because it is assumed that the data are normally distributed. 
The authors decided to adopt a level of significance (r) of 95 per cent that can be deduced 
from a test of hypothesis with significance of 5 per cent. That means that with a probability of 
95 per cent the estimated data are sufficiently good in order to support the hypothesis. 
Nevertheless there is possibility of (100 per cent - r), that in our case is 5 per cent, that the 
data are wrong. Once established the significance level, if you look at the T-Distribution, the 
critical value (Q) associated with the 95 per cent level of significance is 1, 96. Therefore, in 
order to test the hypothesis, if: 

• P-value < 0,05 � reject the null hypothesis; 

• P-value > 0, 05 � accept the null hypothesis. 
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6. DATA ANALYSIS.  

This chapter will focus on the analysis process of testing the CAPM. The statistical techniques 
explained in the previous chapters are applied on the empirical data. Moreover, the analysis 
aims to gather the results which will be interpreted and compared in the next chapter. 
 
6.1. Overview. 

As said previously in the Empirical chapter, the equation that will take into consideration in 
this analysis is the following: 

                                                       M = Q + �iOi + �iiHOii                                              (1) 

Where: 

• Y = the dependent variable, that is the excess return on the portfolio: (�� − ��) 

• Q =  the intercept 

• �i =  the first coefficient, that is the beta in the CAPM model  

• Oi= the first explanatory variable, that is the excess return on the market (�- − ��) 

• �ii= the second coefficient, that is the beta to be added to �i when the D = 1 

• H = the dummy variable, that can be equal either to 0 or 1 
• Oii= the second explanatory variable 

The following analysis is divided into two parts in relation with the two countries considered, 
Japan and United States. For each country, each single portfolio will be analyzed in order to 
test the correctness of the CAPM. 
 
6.2. Analysis for Japan. 

Before to start the analysis for Japan, it is useful to report the following graph: 

Graph 6.1.: Trend of the Japanese weekly risk-free rate (1990 – 2006): 

           
            Source: Data from DataStream, accessed on 5th May 2009 
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During the period 1st September 1990 – 31 May 2006 the Japanese risk-free interest rate 
shows a very volatile trend: from more than 8 per cent in the beginning of the period to a level 
almost equal to zero in the last period. In order to carry out the analysis about the sensitivity 
of the beta in relation to the changes in the risk-free rate, the authors have divided this entire 
period in two sub-periods: from 1st September 1990 to 30 September 1998 the risk-free rate is 
considered to be at a higher level (always up to 0, 3 per cent) and from 1st October 1998 to 31 
May 2006 it is considered to be almost close to zero.  

 

6.2.1. Estimates of portfolio returns and variables for the CAPM equation. 

The first step of this analysis starts calculating the return on each stock and on the portfolio by 
using the equation (1) from the Empirical Chapter. Since the available data about the Japanese 
companies within Topix 100 are for 80 companies, eight portfolios with 10 stocks each one 
are built. The names of the companies that form the portfolios with the respective market 
values are reported in Table from 11.1. to 11.8. in the Appendix.  

The second step is to define the variables that will be used in the regression analysis and thus 
the dependent variable Y, and the two independent variables Oi  and Oii . As you can see from 
the equation (1) of this chapter, the weekly excess return on the portfolio (�� − ��), and the 

weekly excess return on the market (�- − ��) have to be calculated.  

 

6.2.2. PORTFOLIO 1. 

6.2.2.1. Testing the first hypothesis. 

The first test to do in order to verify if the CAPM equation holds is to test the following 
hypothesis: 

• ab: Q = 0                                                                                                   (a) 

• a�: Q ≠ 0 

According with Black, Jensen and Scholes111, if the CAPM holds, then Q has to be equal to 
zero. Through a regression of the equation (1) above, the authors got the following results, 
which are shown in the Table 6.1.: 

Table 6.1.: Statistics of the intercept Q for Portfolio 1: 
 Coefficient Standard Error t-value P-value 

Q -0,215 0,105 -2,041 0,042 
Source: DataStream Data re-elaborated by SPSS  

                                                
111 Black F., Jensen M.C. and Scholes M., 1972, The Capital Asset Pricing Model: Some Empirical Tests, New  
      York: Praeger, pg 1-52 
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As seen from the results the null hypothesis is rejected because the absolute value of the t-
value is greater than 1,96 and the P-value results to be lower than 0,05. That means that the 
intercept of the model is statistically significant, or significant different from zero. Therefore, 
these results are inconsistent with the CAPM hypothesis. 

 

6.2.2.2.:Testing the second hypothesis. 

The second test that is done on the CAPM regression regards the relationship between the 
risk-free rate and the beta of the portfolio. The hull hypothesis that is going to be analyzed is 
the following: 

•  ab: H(�' − ��) = 0                                                                                  (b) 

• a�: H(�' − ��) ≠ 0 

By regressing the data in the equation (1) above, the authors obtained the results reported in 
Table 6.2.: 

Table 6.2.: Statistics of the intercept Q, and the two coefficients �iand �ii for Portfolio 1: 

 
Source: DataStream Data re-elaborated by SPSS  

The first coefficient �i corresponds to the “ER_MR1” in the table while the second 
coefficient �ii corresponds to the “dder” in the table, that is: H(�' − ��). 

Looking at the t-value and the P-value of  “dder”, the null hypothesis is rejected: indeed, the 
absolute value of the t-test is greater than 1, 96 and the P-value is lower than 0, 05. That 
means that the “dder” is statistically significant different from zero. Therefore, this result says 
that the risk-free rate affects the beta of the portfolio 1. 

Looking at the value of �i, it is 0,775: that means that when the dummy variable is not 
included in the model, the return on the portfolio follows almost the same path of the Market 
Index. If it were equal to one, then it followed perfectly the trend of the Market Index. But, by 
adding the dummy variable with the value of one in the model, the result will change: indeed, 
the value of �ii is negative and when it comes to compute the � of the portfolio (�i + �ii), it 
results 0,643, that is lower than 0,775. This means that with the dummy variable equal to one, 
the model will follow less the path of the Market Index. 

Moreover, to better explain and show how the risk-free rate affects the beta of the portfolio, it 
is significant to look at the Graph 6.2. This graph is built considering the relationship between 
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the excess return on the portfolio when the dummy variable is equal to one and the same 
relationship when the dummy variable is one. 

Graph 6.2.: Relationship between the excess return on the portfolio and the excess return on  
                  the market with dummy variables for Portfolio 1 

             
              Source: Re-elaborated Data downloaded from DataStream 

The graph above indicates two different lines with two different slopes but with the same 
intercept. Since the slope of a line is the �, we can conclude that the changes in the risk-free 
rate affect the beta of the portfolio, that is the slope of the line. Therefore, the changes in the 
values of the risk-free rate make change the riskiness of the portfolio. 

 

6.2.3. PORTFOLIO 2. 

6.2.3.1.: Testing the first hypothesis. 

In order to verify whether the hypothesis (a) is accepted for the Portfolio 2, the same 
calculations of the paragraph 6.2.2.1. are repeated. The authors got the Table 6.3.: 

Table 6.3.: Statistics of the intercept Q for Portfolio 2: 
 Coefficient Standard Error t-value P-value 

Q -0,217 0,107 -2,028 0,043 
Source: DataStream Data re-elaborated by SPSS  

Even in this second Portfolio, the CAPM model seems not to hold: indeed the absolute t-value 
is greater than 1, 96 and the P-value is lower than the minimum threshold of 0, 05. Therefore, 
the second Portfolio has a statistically significant intercept that makes the CAPM hypothesis 
inconsistent.  

 

6.2.3.2.:Testing the second hypothesis. 

In order to verify the hypothesis (b), the authors regressed the equation (1) for the second 
Portfolio and they got the results shown in Table 6.4.: 
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Table 6.4.: Statistics of the intercept Q, and the two coefficients �iand �ii for Portfolio 2: 

 
Source: DataStream Data re-elaborated by SPSS  

Considering the coefficient of the variable “dder”, it rejects the null hypothesis as for 
Portfolio 1. The t-statistic assumes a really great absolute value (3,545), almost twice the 
value provided by the test and in line with this result, the P-value is equal to 0 and thus 
statistically significant. Therefore, even for the second Portfolio the trend of the risk-free rate 
affects the beta of the Portfolio 2. 

The coefficient of the first explanatory variable assumes a value fairly close to 1 that means 
that when the dummy variable is equal to 0, the return on the portfolio follows pretty the same 
trend of the Market Index. Instead when the dummy variable is one, the portfolio will just 
approximate the trend of the Market Index because from the beta of “dder” (0,205) has to be 
deducted from the beta of “ER_MR1” (0,772). 

The graph 6.3. gives a better view of the relationship between risk-free rate and beta for the 
Portfolio 2: 

Graph 6.3: Relationship between the excess return on the portfolio and the excess return on  
                 the market with dummy variables for Portfolio 2  

                  
                   Source: Re-elaborated Data downloaded from DataStream 

The graph 6.3. confirms the situation highlighted in the previous paragraph: since the slopes 
of the two lines are different, the changes in the risk-free rate affect the riskiness of the 
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Portfolio 2. When the dummy variable is one, that is when the risk-free rate is close to zero, 
the beta of the Portfolio will be lower than when the risk-free rate assumes higher values.   

 

6.2.4. PORTFOLIO 3. 

6.2.4.1.: Testing the first hypothesis. 

Considering the data from Portfolio 3 and the first null hypothesis, the results that the authors 
got from SPSS are shown in Table 6.5. 

Table 6.5.: Statistics of the intercept Q for Portfolio 3: 
 Coefficient Standard Error t-value P-value 

Q -0,180 0,099 -1,829 0,068 
Source: DataStream Data re-elaborated by SPSS  

In this case situation changes with respect to the two previous cases: here the data say that 
CAPM holds. In fact, the t-value for Portfolio 3 has an absolute value lower than 1, 96 and the 
P-value is 0,068, greater than the threshold of 0, 05. Hence, these results confirm that the 
intercept of the model is not statistically significant, or it is not significant different from zero, 
that is what the CAPM hypothesis asserts. 

 

6.2.4.2.:Testing the second hypothesis. 

Bearing in mind the Hypothesis (b) and regressing the equation (1) for the Portfolio 3, the 
authors got the results of the Table 6.6.: 

Table 6.6.: Statistics of the intercept Q, and the two coefficients �iand �ii for Portfolio 3: 

 
Source: DataStream Data re-elaborated by SPSS  

The value of the “dder” coefficient says that changes in the risk-free rate strongly affect the 
riskiness of the Portfolio 3. The t-value assumes a high absolute value, much greater than the 
theoretical threshold of 1, 96 and the P-value is practically equal to zero. 

Even in this case the return on the Portfolio 3 good follows the return on the Market Index 
when the dummy variable is equal to 0, while it diverges from the proxy when the risk-free 
rate approaches the zero level.   
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To better catch the relationship between the return on the Portfolio 3 and the return of the 
Market Index with the two prospective of risk-free rate (high or low risk-free rate), the Graph 
6.4. can be observed: 
 
 
Graph 6.4.: Relationship between the excess return on the portfolio and the excess return on  
                  the market with dummy variables for Portfolio 3 

               
                Source: Re-elaborated Data downloaded from DataStream 

A reconfirmation of the fact that change in the risk-free rate affect the riskiness of the 
Portfolio 3, the two curves have different slopes while having the same intercept. 

 

6.2.5. PORTFOLIO 4. 

6.2.5.1.: Testing the first hypothesis. 

The Table 6.7. shows the results needed to analyze the hypothesis (a): 

Table 6.7.: Statistics of the intercept Q for Portfolio 4: 
 Coefficient Standard Error t-value P-value 

Q -0,167 0,096 -1,732 0,084 
Source: DataStream Data re-elaborated by SPSS  

The data of Portfolio 4 make valid the assumption of the CAPM equation: the coefficient Q is 
considered enough small and thus not statistically significant. This conclusion is proved by 
the two statistic tests, t-value and P-value, which assume respectively the values of -1,732 and 
0,084. Both these values accepted the null hypothesis (a) and make valid the CAPM.    

 

6.2.5.2.:Testing the second hypothesis. 

In order to analyze the significance of the coefficients of the two explanatory variables, the 
authors regress equation (1) with the data of Portfolio 4 and got the results shown in Table 
6.8: 
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Table 6.8.: Statistics of the intercept Q, and the two coefficients �iand �ii for Portfolio 4: 

 
Source: DataStream Data re-elaborated by SPSS  

As for the coefficient of  “dder” concern, the t-test and the P-value reject the hypothesis (b) 
saying that for a confidence interval of 95% the coefficient is statistically significant.  

As in the previous cases, even for Portfolio 4 the model behaves in the same way when the 
dummy variable is equal to 1 or when it is equal to zero. Indeed, in the former case the return 
on the Portfolio 4 follows closely the return on the Market Index, while in the latter case it 
diverges a little from the proxy. 

The graph 6.5 shows a graphical understanding of the influences of different risk-free rates on 
the riskiness of the Portfolio 4: 

Graph 6.5.: Relationship between the excess return on the portfolio and the excess return on  
                  the market with dummy variables for Portfolio 4 

                  
                     Source: Re-elaborated Data downloaded from DataStream 

Although the two lines have the same intercept, as expected by the model, they show two 
different slopes: the line that corresponds to the period in which the risk-free rate assumes 
high values is steadier than the line that corresponds to the period in which the risk-free rate is 
close to zero. Therefore, low levels of risk-free rate decrease the riskiness of the Portfolio. 
 
 
 
 
 

Coefficientsa

-,167 ,096 -1,732 ,084 -,356 ,022

,772 ,027 ,794 28,390 ,000 ,719 ,826

-,256 ,052 -,138 -4,925 ,000 -,358 -,154

(Constant)

ER_MR1

dder

Model
1

B Std. Error

Unstandardized
Coefficients

Beta

Standardized
Coefficients

t Sig. Lower Bound Upper Bound

95% Confidence Interval for B

Dependent Variable: ER_PTFa. 

-8

-6

-4

-2

0

2

4

6

8

-30 -20 -10 0 10 20

E (ri - rf)

(rm - rf)
Dummy = 0

Dummy = 1



 
55 

6.2.6. PORTFOLIO 5. 

6.2.6.1.: Testing the first hypothesis. 

Repeating the same calculation for testing the hypothesis (a) on the Portfolio 5, the authors 
got the results shown in Table 6.9.: 

Table 6.9.: Statistics of the intercept Q for Portfolio 5: 
 Coefficient Standard Error t-value P-value 

Q -0,182 0,102 -1,779 0,076 
Source: DataStream Data re-elaborated by SPSS  

The absolute value of the t-statistic, that is 1,779, is smaller than the threshold of 1, 96 and the 
P-value is greater than 0, 05. Hence, the null hypothesis can be accepted saying that the 
intercept of the model is not significant different from zero. As a consequence, the CAPM 
hypothesis is considered valid. 
 
6.2.6.2.:Testing the second hypothesis. 

In order to test the hypothesis (b) about the data of Portfolio 5 were regressed and the results 
are shown in Table 6.10.: 

Table 6.10: Statistics of the intercept Q, and the two coefficients �iand �ii for Portfolio 5: 

 
Source: DataStream Data re-elaborated by SPSS  

Looking at statistic tests of the “dder” coefficient, the significance of the parameter can be 
argued. In fact the null hypothesis (b) is rejected due to the fact that both the t-test and the P-
value show significant values, respectively -3,801 and 0,000. Even in this case the movements 
of the risk-free rate influence the riskiness of the Portfolio. 

The beta of the Portfolio 5 when the risk-free rate is high deviates from the market less than 
the beta of the same portfolio when the risk-free rate reaches low levels. That reconfirms the 
lower the risk-free rate the lower the riskiness of the Portfolio. 

A better explanation of the relationship between return on the Portfolio 5 and return on Index 
Market with different levels of risk-free interest rate is shown in Graph 6.6.: 
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Graph 6.6.: Relationship between the excess return on the portfolio and the excess return on  
                  the market with dummy variables for Portfolio 5 

                 
                   Source: Re-elaborated Data downloaded from DataStream 

The slopes of the two lines diverge and this means that movements in risk-free rate affect the 
riskiness of the Portfolio 5 by lowering it when the risk-free rate is close to zero.  

 

6.2.7. PORTFOLIO 6. 

6.2.7.1.: Testing the first hypothesis. 

In order to test the hypothesis (a) for Portfolio 6, the authors regress the equation (1) and got 
the results shown in Table 6.11.: 

Table 6.11.: Statistics of the intercept Q for Portfolio 6: 
 Coefficient Standard Error t-value P-value 

Q -0,164 0,103 -1,589 0,112 
Source: DataStream Data re-elaborated by SPSS  

Even for Portfolio 6, the CAPM model can be considered valid. Indeed, the null hypothesis is 
accepted and the coefficient Q results thus not significant different from zero. The t-test 
assumes an absolute value of 1,589, smaller than the benchmark level of 1, 96, and the P-
value is much greater than 0, 05.   

 

6.2.7.2.:Testing the second hypothesis. 

In order to test the second hypothesis (b) for Portfolio 6, regression analysis is carried out. 
The results of the calculation provided by SPSS are provided in Table 6.12.: 
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Table 6.12: Statistics of the intercept Q, and the two coefficients �iand �ii for Portfolio 6: 

 
Source: DataStream Data re-elaborated by SPSS  

The value of the “dder” coefficient says that changes in the risk-free rate affect the riskiness 
of the Portfolio 6. The t-value assumes a high absolute value, much greater than the 
theoretical threshold of 1, 96 and the P-value is practically equal to zero, thus the null 
hypothesis (b) is rejected. 

Even in this case the return on the Portfolio 6 good follows the return on the Market Index 
when the dummy variable is equal to 0, while it diverges from the proxy when the risk-free 
rate approaches the zero level.   

The relationship between the return on the Portfolio 6 and the return of the Market Index with 
the two prospective of risk-free rate (high or low risk-free rate) is graphically shown in the 
Graph 6.7.: 

Graph 6.7: Relationship between the excess return on the portfolio and the excess return on  
                 the market with dummy variables for Portfolio 6 

                
                   Source: Re-elaborated Data downloaded from DataStream 

The graph 6.7. confirms the situation highlighted in the previous paragraph: since the slopes 
of the two lines are different, the changes in the risk-free rate affect the riskiness of the 
Portfolio 6. When the dummy variable is one, that is when the risk-free rate is close to zero, 
the beta of the Portfolio will be lower than when the risk-free rate assumes higher values.   
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6.2.8. PORTFOLIO 7. 

6.2.8.1.: Testing the first hypothesis. 

In order to test the first hypothesis (a), the authors regress the equation (1) using the data from 
Portfolio 6 and got the results shown in Table 6.13.: 

Table 6.13: Statistics of the intercept Q for Portfolio 7: 
 Coefficient Standard Error t-value P-value 

Q -0,183 0,096 -1,899 0,058 
Source: DataStream Data re-elaborated by SPSS  

Even the data of Portfolio 7 make valid the assumption of the CAPM equation: the coefficient 
Q is considered enough small and thus not statistically significant. This conclusion is proved 
by the two statistic tests, t-value and P-value, which assume respectively the values of -1,899 
and 0,058. Both these values accepted the null hypothesis (a) and make valid the CAPM.    

 

6.2.8.2.:Testing the second hypothesis. 

As for the previous portfolio, the regression for the data of Portfolio 7 is carried out in order 
to verify the second hypothesis (b). The data provided by SPPS are shown in the Table 6.14.: 

Table 6.14: Statistics of the intercept Q, and the two coefficients �iand �ii for Portfolio 7: 

 
Source: DataStream Data re-elaborated by SPSS  

As for the coefficient of  “dder” concern, the t-test and the P-value reject the hypothesis (b) 
saying that for a confidence interval of 95% the coefficient is statistically significant.  

As in the previous cases, even for Portfolio 7 the model behaves in the same way when the 
dummy variable assumes two different values, that is one or zero. Indeed, in the former case 
the return on the Portfolio 7 follows closely the return on the Market Index, while in the latter 
case it diverges a little from the proxy. 

The graph 6.8. gives a better view of the relationship between risk-free rate and beta for the 
Portfolio 7: 
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Graph 6.8.: Relationship between the excess return on the portfolio and the excess return on  
                  the market with dummy variables for Portfolio 7 

                
               Source: Re-elaborated Data downloaded from DataStream 

Although the two lines have the same intercept, as expected by the model, they show two 
different slopes: the line that corresponds to the period in which the risk-free rate assumes 
high values is steadier than the line that corresponds to the period in which the risk-free rate is 
close to zero. Therefore, low levels of risk-free rate decrease the riskiness of the Portfolio. 

 

6.2.9. PORTFOLIO 8. 

6.2.9.1.: Testing the first hypothesis. 

Considering the data from Portfolio 8 and the first null hypothesis (a), the results that the 
authors got from SPSS are shown in Table 6.15.: 

Table 6.15: Statistics of the intercept Q for Portfolio 8: 
 Coefficient Standard Error t-value P-value 

Q -0,046 0,111 -0,417 0,677 
Source: DataStream Data re-elaborated by SPSS  

The absolute value of the t-statistic, that is 0,417, is largely smaller than the threshold of 1, 96 
and the P-value is greater than 0, 05. Hence, the null hypothesis can be accepted saying that 
the intercept of the model is not significant different from zero. As a consequence, the CAPM 
hypothesis is considered valid. 

 

6.2.9.2.:Testing the second hypothesis. 

In order to verify the hypothesis (b), the authors regressed the equation (1) for the eight 
Portfolio and they got the results shown in Table 6.16.: 
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Table 6.16: Statistics of the intercept Q, and the two coefficients �iand �ii for Portfolio 8: 

 
Source: DataStream Data re-elaborated by SPSS  

Considering the coefficient of the variable “dder”, it rejects the null hypothesis (b). The t-
statistic assumes a great absolute value (2,223), and in line with this result, the P-value is less 
than 0, 05 and thus the coefficient is statistically significant. Therefore, even for the last 
Portfolio the trend of the risk-free rate affects the beta of the Portfolio 8. 

The coefficient of the first explanatory variable assumes a value fairly close to 1 that means 
that when the dummy variable is equal to 0, the return on the portfolio follows pretty the same 
trend of the Market Index. Instead when the dummy variable is one, the portfolio will just 
approximate the trend of the Market Index because from the beta of “dder” (0,133) has to be 
deducted from the beta of “ER_MR1” (0,767). 

A better explanation of the relationship between return on the Portfolio 8 and return on Index 
Market with different levels of risk-free interest rate is shown in Graph 6.9.: 

Graph 6.9.: Relationship between the excess return on the portfolio and the excess return on  
                  the market with dummy variables for Portfolio 8 

              
                  Source: Re-elaborated Data downloaded from DataStream 

Even in this last case the slope of the two lines diverges and this means that movements in 
risk-free rate affect the riskiness of the Portfolio 8 by lowering it when the risk-free rate is 
close to zero.  
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6.3. Analysis for United States. 

As done for the analysis of Japan, before to start the analysis for United States, it is useful to 
report the following graph: 

Graph 6.10.: Trend of the U.S. weekly risk-free rate (2006 - 2009): 

           
             Source: Data from DataStream, accessed on 5th May 2009 

During the period 1st June 2006 – 30th April 2009 the U.S. risk-free interest rate shows a very 
volatile trend: from more than 5 per cent during 2006 to a level almost equal to zero in the last 
period. As done for Japan, in order to carry out the analysis about the sensitivity of the beta in 
relation to the changes in the risk-free rate, the authors have divided this entire period in two 
sub-periods: from 1st June 2006 to 15 September 2008 the risk-free rate is considered to be at 
a higher level (always up to 0, 4 per cent) and from 16th September to 30 April 2009 it is 
considered to be almost close to zero.  

 

6.3.1. Estimates of portfolio returns and variables for the CAPM equation. 

Even in the analysis for U.S. the authors calculated the return on each stock and on the 
portfolio by using the equation (1) from the Empirical Chapter. Since the authors had 
available data for all the 100 companies within S&P, ten portfolios with 10 stocks each one 
were built. The names of the companies that form the portfolios with the respective market 
values are reported in Table from 11.9. to 11.18. in the Appendix.  

The second step is to define the variables that will be used in the regression analysis and thus 
the dependent variable Y, and the two independent variables Oi  and Oii . As you can see from 
the equation (1) of this chapter, the weekly excess return on the portfolio (�� − ��), and the 

weekly excess return on the market (�- − ��) have to be calculated.  
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6.3.2. PORTFOLIO 1. 

6.3.2.1.: Testing the first hypothesis. 

The first test to do in order to verify if the CAPM equation holds is to test the following 
hypothesis:  

• ab: Q = 0                                                                       (a)  

• a�: Q ≠ 0 

If the CAPM holds, then Q has to be equal to zero. Through a regression of the equation (1) at 
the top, the authors got the following results, which are shown in the Table 6.17.: 

Table 6.17.: Statistics of the intercept Q: 
 Coefficient Standard Error t-value P-value 

Q 0,026 0,241 0,107 0,915 
Source: DataStream Data re-elaborated by SPSS  

As seen from the results the null hypothesis cannot be rejected due to the fact that the absolute 
value of the t-value is smaller than 1,96 and the P-value results is higher than 0,05. This 
means that the intercept of the model is not statistically significant, or it is not significant 
different from zero. Therefore, the intercept can be considered equal to zero and this result is 
consistent with the CAPM hypothesis.  

 

6.3.2.2: Testing the second hypothesis. 

The second test that is done on the CAPM regression regards the relationship between the 
risk-free rate and the beta of the portfolio. The hull hypothesis that is going to be analyzed is 
the following:  

•  ab: H(�' − ��) = 0                                                            (b) 

• a�: H(�' − ��) ≠ 0 

By regressing the data in the equation (1) above, the authors obtained the results reported in 
Table 6.18: 

Table 6.18.: Statistics of the intercept Q, and the two coefficients �iand �ii: 

 
Source: DataStream Data re-elaborated by SPSS  
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The first coefficient �i corresponds to the “ER_MR1” in the table while the second 
coefficient �ii corresponds to the “dder” in the table, that is: H(�' − ��). 

Looking at the t-value and the P-value of “dder”, you can see that the null hypothesis is 
accepted: indeed, the absolute value of the t-test is lower than 1, 96 and the P-value is higher 
than 0, 05. This means that the “dder” is not statistically significant different from zero. 
Therefore, this result indicates that the risk-free rate does not affect the beta of the portfolio 1. 

By studying the value of �i, we observe that it is 0,935: it shows that when the dummy 
variable is not included in the model, the return on the portfolio follows almost the same path 
as the Market Index. If it were equal to one, then it followed perfectly the trend of the Market 
Index. By including the dummy variable in the model, the results will change: the value of �ii 
is positive and when it comes to compute the � value of the portfolio (�i + �ii), it results 
higher than 0,935. This shows that when adding the dummy variable, to the model it will 
follow the trend of the Market Index better than before. 

This graph is built considering the relationship between the excess return on the portfolio 
when the dummy variable is equal to zero and the same relationship when the dummy 
variable is one. 

Graph 6.11.: Relationship between the excess return on the portfolio and the excess return on  
                    the market with dummy variables for Portfolio 1 

 
                  Source: Re-elaborated Data downloaded from DataStream 

 

6.3.3. PORTFOLIO 2. 

6.3.3.1.: Testing the first hypothesis. 

Table 6.19.: Statistics of the intercept Q: 
 Coefficient Standard Error t-value P-value 

Q 0,036 0,212 0,168 0,867 
Source: DataStream Data re-elaborated by SPSS  

As seen from the results the null hypothesis is accepted due to the fact that the absolute value 
of the t-value is smaller than 1,96 and the P-value results is higher than 0,05. That indicates 
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that the intercept of the model is not statistically significant, or it is not significant different 
from zero. Therefore, since the intercept can be considered equal to zero, the CAPM 
hypothesis is consistent.  

 

6.3.3.2: Testing the second hypothesis. 

Table 6.20.: Statistics of the intercept Q, and the two coefficients �iand �ii: 

 
Source: DataStream Data re-elaborated by SPSS  

Looking at the t-value and the P-value of “dder”, we can see that the null hypothesis is 
accepted: the absolute value of the t-test is lower than 1,96 and the P-value is higher than 
0,05. That indicates that the “dder” is not statistically significant different from zero. 
Therefore, this result shows that the risk-free rate does not affect the beta of the portfolio 2. 

By studying the value of �i, we observe that it is 0,955: that means that when the dummy 
variable is not included in the model, the return on the portfolio follows almost the same path 
as the Market Index. By including the dummy variable in the model, the results will change: 
the value of �ii is positive and when it comes to compute the � value of the portfolio 
(�i + �ii), it results higher than 0,955.  

A better explanation of the relationship between return on the Portfolio 8 and return on Index 
Market with different levels of risk-free interest rate is shown in Graph 6.12.: 

Graph 6.12.: Relationship between the excess return on the portfolio and the excess return on  
                    the market with dummy variables for Portfolio 2 

    
                    Source: Re-elaborated Data downloaded from DataStream 
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6.3.4. PORTFOLIO 3. 

6.3.4.1.: Testing the first hypothesis. 

Table 6.21.: Statistics of the intercept Q: 
 Coefficient Standard Error t-value P-value 

Q 0,279 0,185 1,507 0,134 
Source: DataStream Data re-elaborated by SPSS  

As seen from the results the null hypothesis is accepted due to the fact that the absolute value 
of the t-value is smaller than 1,96 and the P-value results is higher than 0,05. That means that 
the intercept of the model is not statistically significant, that it is not significant different from 
zero. Therefore, since the intercept can be considered equal to zero, the CAPM hypothesis is 
consistent. 

 

6.3.4.2: Testing the second hypothesis. 

Table 6.22.: Statistics of the intercept Q, and the two coefficients �iand �ii: 

 
Source: DataStream Data re-elaborated by SPSS  

By interpreting the t-value and the P-value of “dder”, we see that the null hypothesis is 
rejected: the absolute value of the t-test is higher than 1,96 and the P-value is lower than 0,05. 
That means that the “dder” is statistically significant different from zero. Therefore, this result 
indicates that the risk-free rate does significantly affect the beta of the portfolio 3. 

By studying the value of �i, we observe that it is 0,980 that means that when the dummy 
variable is not included in the model, the return on the portfolio follows almost the same path 
as the Market Index. By including the dummy variable in the model, the results will change: 
the value of �ii is negative and when it comes to compute the � value of the portfolio 
(�i + �ii), it results in a lower value than 0,980.  

The relationship between the return on the Portfolio 6 and the return of the Market Index with 
the two prospective of risk-free rate (high or low risk-free rate) is graphically shown in the 
Graph 6.13.: 
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Graph 6.13.: Relationship between the excess return on the portfolio and the excess return on  
                    the market with dummy variables for Portfolio 3 

                   
                       Source: Re-elaborated Data downloaded from DataStream 

  

6.3.5. PORTFOLIO 4. 

6.3.5.1.: Testing the first hypothesis. 

Table 6.23.: Statistics of the intercept Q: 
 Coefficient Standard Error t-value P-value 

Q 0,188 0,139 1,355 0,178 
Source: DataStream Data re-elaborated by SPSS  

As seen from the results the null hypothesis is accepted due to the fact that the absolute value 
of the t-value is smaller than 1,96 and the P-value results is higher than 0,05. That indicates 
that the intercept of the model is not statistically significant, that it is not significant different 
from zero. Therefore, since the intercept can be considered equal to zero, the CAPM 
hypothesis is consistent. 

 

6.3.5.2: Testing the second hypothesis. 

Table 6.24.: Statistics of the intercept Q, and the two coefficients �iand �ii: 

 
Source: DataStream Data re-elaborated by SPSS  
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By interpreting the t-value and the P-value of “dder”, we see that the null hypothesis is 
accepted: the absolute value of the t-test is lower than 1,96 and the P-value is higher than 
0,05. This means that the “dder” is not statistically significant different from zero. Therefore, 
this result indicates that the risk-free rate does not significantly affect the beta of the portfolio. 

By studying the value of �i, we observe that it is 0,989 that means that when the dummy 
variable is not included in the model, the return on the portfolio follows almost the same path 
as the Market Index. By including the dummy variable in the model, the results will change: 
the value of �ii is negative and when it comes to compute the � value of the portfolio 
(�i + �ii), it results in a lower value than 0,989 

Graph 6.14.: Relationship between the excess return on the portfolio and the excess return on  
                    the market with dummy variables for Portfolio 4 

. 
                   Source: Re-elaborated Data downloaded from DataStream 

 

6.3.6. PORTFOLIO 5. 

6.3.6.1.: Testing the first hypothesis. 

Table 6.25.: Statistics of the intercept Q: 
 Coefficient Standard Error t-value P-value 

Q -0,249 0,172 -1,441 0,152 
Source: DataStream Data re-elaborated by SPSS  

As seen from the results the null hypothesis is accepted due to the fact that the absolute value 
of the t-value is smaller than 1,96 and the P-value results is higher than 0,05. That indicates 
that the intercept of the model is not statistically significant, that it is not significant different 
from zero. Therefore, since the intercept can be considered equal to zero, the CAPM 
hypothesis is consistent. 
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6.3.6.2: Testing the second hypothesis. 

Table 6.26.: Statistics of the intercept Q, and the two coefficients �iand �ii: 

 
Source: DataStream Data re-elaborated by SPSS  

By interpreting the t-value and the P-value of “dder”, we see that the null hypothesis is 
rejected: the absolute value of the t-test is higher than 1,96 and the P-value is lower than 0,05. 
That means that the “dder” is statistically significant different from zero. Therefore, this result 
indicates that the risk-free rate does significantly affect the beta of the portfolio 5. 

By studying the value of �i, we observe that it is 0,868 that means that when the dummy 
variable is not included in the model, the return on the portfolio follows almost the same path 
as the Market Index. By including the dummy variable in the model, the results will change: 
the value of �ii is negative and when it comes to compute the � value of the portfolio 
(�i + �ii), it results in a lower value than 0,868. 

Graph 6.15.: Relationship between the excess return on the portfolio and the excess return on  
                    the market with dummy variables for Portfolio 5 

 
                   Source: Re-elaborated Data downloaded from DataStream 

 

6.3.7. PORTFOLIO 6. 

6.3.7.1.: Testing the first hypothesis. 

Table 6.27.: Statistics of the intercept Q: 
 Coefficient Standard Error t-value P-value 

Q 0,146 0,147 0,998 0,320 
Source: DataStream Data re-elaborated by SPSS  
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As seen from the results the null hypothesis is cannot be rejected due to the fact that the 
absolute value of the t-value is smaller than 1,96 and the P-value results is higher than 0,05. 
That indicates that the intercept of the model is not statistically significant, that it is not 
significant different from zero. Therefore, since the intercept can be considered equal to zero, 
the CAPM hypothesis is consistent. 

 

6.3.7.2: Testing the second hypothesis. 

Table 6.28.: Statistics of the intercept Q, and the two coefficients �iand �ii: 

 
Source: DataStream Data re-elaborated by SPSS  

By interpreting the t-value and the P-value of “dder”, we see that the null hypothesis is 
accepted: the absolute value of the t-test is lower than 1,96 and the P-value is higher than 
0,05. That means that the “dder” is not statistically significant different from zero. Therefore, 
this result indicates that the risk-free rate does not significantly affect the beta of the portfolio. 

By studying the value of �i, we observe that it is 0,998 that means that when the dummy 
variable is not included in the model, the return on the portfolio follows almost the same path 
as the Market Index. By including the dummy variable in the model, the results will change: 
the value of �ii is negative and when it comes to compute the � value of the portfolio 
(�i + �ii), it results in a lower value than 0,998.The difference is very small as seen in the 
graph, almost non existing. 

Graph 6.16.: Relationship between the excess return on the portfolio and the excess return  
                    on the market with dummy variables for Portfolio 6 

 
                             Source: Re-elaborated Data downloaded from DataStream 

Coefficientsa

,146 ,147 ,998 ,320 -,144 ,437

,998 ,038 ,965 26,351 ,000 ,923 1,073

-,008 ,045 -,006 -,177 ,860 -,098 ,082

(Constant)

ER_MR1

dder

Model
1

B Std. Error

Unstandardized
Coefficients

Beta

Standardized
Coefficients

t Sig. Lower Bound Upper Bound

95% Confidence Interval for B

Dependent Variable: ER_PFTa. 

-20

-15

-10

-5

0

5

10

15

20

-20 -10 0 10 20

Dummy 0

Dummy 1



 
70 

6.3.8. PORTFOLIO 7. 

6.3.8.1.: Testing the first hypothesis. 

Table 6.29.: Statistics of the intercept Q: 
 Coefficient Standard Error t-value P-value 

Q 0,160 0,210 0,762 0,448 

Source: DataStream Data re-elaborated by SPSS  

As seen from the results the null hypothesis is cannot be rejected due to the fact that the 
absolute value of the t-value is smaller than 1,96 and the P-value results is higher than 0,05. 
That indicates that the intercept of the model is not statistically significant, that it is not 
significant different from zero. Therefore, since the intercept can be considered equal to zero, 
the CAPM hypothesis is consistent. 

 

6.3.8.2: Testing the second hypothesis. 

Table 6.30.: Statistics of the intercept Q, and the two coefficients �iand �ii: 

 
Source: DataStream Data re-elaborated by SPSS  

By interpreting the t-value and the P-value of “dder”, we see that the null hypothesis is 
rejected: the absolute value of the t-test is higher than 1,96 and the P-value is lower than 0,05. 
That means that the “dder” is statistically significant different from zero. Therefore, this result 
indicates that the risk-free rate does significantly affect the beta of the portfolio 7. 

By studying the value of �i, we observe that it is 0,989 that means that when the dummy 
variable is not included in the model, the return on the portfolio follows almost the same path 
as the Market Index. By including the dummy variable in the model, the results will change: 
the value of �ii is negative and when it comes to compute the � value of the portfolio 
(�i + �ii), it results in a lower value than 0,989.The difference is very small as seen in the 
graph, but there is a difference. 

The relationship between the return on the Portfolio 6 and the return of the Market Index with 
the two prospective of risk-free rate (high or low risk-free rate) is graphically shown in the 
Graph 6.17.: 
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Graph 6.17.: Relationship between the excess return on the portfolio and the excess return  
                    on the market with dummy variables for Portfolio 7 

 
                          Source: Re-elaborated Data downloaded from DataStream 

 

6.3.9. PORTFOLIO 8. 

6.3.9.1.: Testing the first hypothesis. 

Table 6.31.: Statistics of the intercept Q: 
 Coefficient Standard Error t-value P-value 

Q 0,335 0,185 1,808 0,073 
Source: DataStream Data re-elaborated by SPSS  

As seen from the results the null hypothesis is accepted due to the fact that the absolute value 
of the t-value is smaller than 1,96 and the P-value results is higher than 0,05. That indicates 
that the intercept of the model is not statistically significant, that it is not significant different 
from zero. Therefore, since the intercept can be considered equal to zero, the CAPM 
hypothesis is consistent. 

 

6.3.9.2: Testing the second hypothesis. 
Table 6.32.: Statistics of the intercept Q, and the two coefficients �iand �ii: 

 
Source: DataStream Data re-elaborated by SPSS  
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By interpreting the t-value and the P-value of “dder”, we see that the null hypothesis is 
accepted: the absolute value of the t-test is lower than 1,96 and the P-value is higher than 
0,05. That means that the “dder” is not statistically significant different from zero. Therefore, 
this result indicates that the risk-free rate does not significantly affect the beta of the portfolio. 

By studying the value of �i, we observe that it is 1,049 that means that when the dummy 
variable is not included in the model, the return on the portfolio follows almost the same path 
as the Market Index. By including the dummy variable in the model, the results will change: 
the value of �ii is negative and when it comes to compute the � value of the portfolio 
(�i + �ii), it results in a lower value than 1,049.The difference is very small as seen in the 
graph, but there is a tiny difference. 

Graph 6.18: Relationship between the excess return on the portfolio and the excess return  
                   on the market with dummy variables for Portfolio 8 

 
                          Source: Re-elaborated Data downloaded from DataStream 

 

6.3.10. PORTFOLIO 9. 

6.3.10.1.: Testing the first hypothesis. 

Table 6.33: Statistics of the intercept Q: 
 Coefficient Standard Error t-value P-value 

Q 0,495 0,237 2,083 0,039 
Source: DataStream Data re-elaborated by SPSS  
 

As seen from the results the null hypothesis is rejected due to the fact that the absolute value 
of the t-value is greater than 1,96 and the P-value results is lower than 0,05. That indicates 
that the intercept of the model is statistically significant, that it is significant different from 
zero. Therefore, these results are not consistent with the CAPM hypothesis. The null 
hypothesis will be rejected. 
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6.3.10.2: Testing the second hypothesis. 

Table 6.34.: Statistics of the intercept Q, and the two coefficients �iand �ii: 

 
Source: DataStream Data re-elaborated by SPSS  

By interpreting the t-value and the P-value of “dder”, we see that the null hypothesis is 
rejected: the absolute value of the t-test is higher than 1,96 and the P-value is lower than 0,05. 
That means that the “dder” is statistically significant different from zero. Therefore, this result 
indicates that the risk-free rate does significantly affect the beta of the portfolio 9. 

By studying the value of �i, we observe that it is 1,073 that means that when the dummy 
variable is not included in the model, the return on the portfolio follows almost the same path 
as the Market Index. By including the dummy variable in the model, the results will change: 
the value of �ii is negative and when it comes to compute the � value of the portfolio 
(�i + �ii), it results in a higher value than 1,073. 

Graph 6.19.: Relationship between the excess return on the portfolio and the excess return  
                    on the market with dummy variables for Portfolio 9 

 
                          Source: Re-elaborated Data downloaded from DataStream 

 

6.3.11. PORTFOLIO 10. 

6.3.11.1.: Testing the first hypothesis. 

Table 6.35.: Statistics of the intercept Q: 
 Coefficient Standard Error t-value P-value 

Q 0,298 0,221 1,345 0,181 
Source: DataStream Data re-elaborated by SPSS  

Coefficientsa

,495 ,237 2,083 ,039 ,026 ,964

1,073 ,061 ,790 17,514 ,000 ,952 1,194

,295 ,073 ,181 4,021 ,000 ,150 ,441

(Constant)

ER_MR1

dder

Model
1

B Std. Error

Unstandardized
Coefficients

Beta

Standardized
Coefficients

t Sig. Lower Bound Upper Bound

95% Confidence Interval for B

Dependent Variable: ER_PFTa. 

-30

-20

-10

0

10

20

30

-20 -10 0 10 20

Dummy 0

Dummy 1



 
74 

As seen from the results the null hypothesis cannot be rejected due to the fact that the absolute 
value of the t-value is smaller than 1,96 and the P-value results is higher than 0,05. That 
indicates that the intercept of the model is not statistically significant, that it is not significant 
different from zero. Therefore, since the intercept can be considered equal to zero, the CAPM 
hypothesis is consistent. 
 
6.3.11.2: Testing the second hypothesis. 

Table 6.36.: Statistics of the intercept Q, and the two coefficients �iand �ii: 

 
Source: DataStream Data re-elaborated by SPSS  

By interpreting the t-value and the P-value of “dder”, we see that the null hypothesis is 
accepted: the absolute value of the t-test is lower than 1,96 and the P-value is higher than 
0,05. That means that the “dder” is not statistically significant different from zero. Therefore, 
this result indicates that the risk-free rate does not significantly affect the beta of the portfolio. 

By studying the value of �i, we observe that it is 1,065 that means that when the dummy 
variable is not included in the model, the return on the portfolio follows almost the same path 
as the Market Index. By including the dummy variable in the model, the results will change: 
the value of �ii is negative and when it comes to compute the � value of the portfolio 
(�i + �ii), it results in a higher value than 1,065. 

Graph 6.20.: Relationship between the excess return on the portfolio and the excess return  
                    on the market with dummy variables for Portfolio 10 

 
                     Source: Re-elaborated Data downloaded from DataStream 
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7. CONCLUSIONS.  

This chapter will focus on the results that were obtained in the previous analysis section. In 
order to answer to the research questions, the authors will connect the theoretical concepts 
with the empirical results and of course with the analysis of the findings.  

 

7.1. Main objectives of the study. 

In the first chapter, when was defined the main focus of this work, three research questions 
were provided: 

1. Is the Capital Asset Pricing Model still applicable despite the heavy impact of the 
financial crisis on the financial systems? 

2. What happens to this model when the risk free rate approaches zero? 

3. Is there a relationship between the riskiness of an asset (�) and the risk-free interest 
rate (��) when the latter is approaching the zero level?  

In order to answer to these questions, the authors carried out their analysis with reference to 
U.S. and Japan. They chose these two countries because they showed in the course of time, 
periods in which the risk-free rate was very close to zero. 

In order to statistically test the CAPM and the significance of the risk-free rate in relation with 
the beta of a portfolio, the authors have taken the cue from financial articles written by 
prominent specialists in the field. In particular, the research of Black, Jensen and Scholes112 
and the study of Fama and MacBeth113 were really useful in order to better understand how 
the regression analysis on the CAPM could be carried out.  

Therefore, in order to give an answer to the three research questions, the authors test: 

1. whether the intercept Q of the regression equation equal to zero (test:  Q = 0); 
2. whether levels of the risk-free rate close to zero significantly affect the results of the 

model (test: H��- − ��" = 0); 

3. whether the beta of the portfolio change when the risk-free rate approaches zero and 
what kind of relationship it has with the beta of the market; 

4. Whether the slope of the curve that indicates the relationship between excess return on 
portfolio and excess return on the market decrease when the risk-free rate is close to 
zero114. 

                                                
112 Black F., Jensen M.C. and Scholes M., 1972, The Capital Asset Pricing Model: Some Empirical Tests, New  
     York: Praeger, pg 1-52 
113 Fama E. and MacBeth J., 1973, Risk, Return and Equilibrium: Empirical Tests, Journal of Political     
     Economiy, pg 607-636 
114 In order to carry out this test, the authors built two curves which show the relationship between excess return  
     on the portfolio and excess return on the market when the risk-free rate is close to zero and when it assumes    
      higher values. 
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Since the analysis was realized in two main parts with reference to the two countries, the 
authors considered necessary to draw the conclusions in three different sections. Indeed, since 
different results were obtained, an interesting discussion can be set. Hence the authors 
compared first the portfolios of Japan, then those of U.S. and finally they will provide a 
comparison between Japanese portfolios and U.S. portfolios trying to explain the most 
important and valuable differences or similarities.  
 
7.2. Conclusions among Japanese portfolios. 

By regressing the equation (1) of the chapter 6 and using the two statistic tests of  t-test and  
P-value, the authors got the following results for the Japanese portfolios: 

Table7.1.: Results for Japan: 
 Test: j = 0 Test: k�lm − l�" = n Relationship 

between �� and �m 
Direction of 
the slope (�) 

Portfolio 1 Reject Reject Defensive beta Decreases 
Portfolio 2 Reject Reject Defensive beta Decreases 
Portfolio 3 Support Reject Defensive beta Decreases 
Portfolio 4 Support Reject Defensive beta Decreases 
Portfolio 5 Support Reject Defensive beta Decreases 

Portfolio 6 Support Reject Defensive beta Decreases 
Portfolio 7 Support Reject Defensive beta Decreases 
Portfolio 8 Support Reject Defensive beta Decreases 

 
As for the first question concern, since the CAPM predicts that the intercept should be equal 
to zero, the obtained findings highline that CAPM holds for the majority of the Portfolios. 
Indeed, except for the first two portfolios, the null hypothesis is accepted for all the other six 
portfolios and this means that the value of the intercept is not significant and thus it can be 
considered equal to zero. Moreover, within these six cases, the portfolio that shows the minor 
significance is the Portfolio 8 with the smaller value of alpha (Q = -0,417) while the worst, 
that is that one with the greater alpha-value is Portfolio 7 (Q = -1,899).  

The two cases in which the CAPM does not hold represent the two portfolios that comprise 
the companies with the highest market value within the Index Topix 100. By looking at the 
table 1 and table 2 in the appendix, it can be seen that the first two portfolios are mainly made 
of companies that are working in the financial and automobile sectors while the other six 
portfolios include primarily companies from the industrial sectors. Since the financial and 
automobile sectors are the segments that were most affected by the actual crisis, the authors 
argue that the large size of these sectors in the first two portfolios is why the CAPM seems 
not to hold.  

In reference to the second question, the authors got a coherent result for all the eight 
portfolios: in fact in all the cases the second null hypothesis results rejected and this indicates 
that levels of risk-free interest rate close to zero affect the model. In particular, the portfolio 
that is most affected is Portfolio 4 with the greater absolute value of the t-test (4,925) 
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meanwhile the portfolio that is less affected is Portfolio 8 with an absolute value of the t-test 
of 2,223. 

With regard to the third point, which is about the relationship between the beta of the market 
and the betas of the portfolios, the findings show that all the cases have a defensive115 beta. 
Indeed, the beta of the market is for definition equal to one and all the considered portfolios 
presents a beta less than one. In addition, the beta of Portfolio 1 (0,775) is the closest to the 
Markets beta while the beta of Portfolio 7 (0,728) is the farthest. In general, the authors 
observed that the first portfolios with the highest market values are closer to the market index 
while the last portfolios are the more distant to the market index.  

In reference to the last column of the table, the findings show that for all the eight portfolios 
the slope of the curve that explain the relationship between the excess return on the portfolio 
and the excess return on the market, decreases when the risk-free rate approaches zero levels. 
As can be seen from the graphs of chapter 6 (from graph 6.2 to graph 6.9), all the lines  that 
represent the cases in which the dummy is equal to zero (that is when the risk-free rate is 
higher than 0,4 per cent) are above the lines that represent the cases in which the dummy is 
equal to one (that is when the risk-free rate is close to zero). This result is perfectly in line 
with the findings of the second point above that indicates the significance of zero-levels risk-
free interest rate.  

The portfolio that confirms the greater divergence between the two curves is Portfolio 6 while 
Portfolio 7 illustrates the smaller divergence between the two curves. 

Therefore, the evidence on the Japanese portfolios suggests that in general the CAPM 
assumption holds and that zero-levels of risk-free interest rate affect the model. In particular, 
when the risk-free rate approaches zero the betas of the portfolios tends to decrease. 

 

7.3. Conclusions among U.S. portfolios. 

The same tests were carried out for the U.S. portfolios and thus the authors regressed the 
equation (1) of the chapter 6 and by using the two statistic tests of  t-test and  P-value, they 
obtained the following findings: 

Table 7.2.:Results for United States: 
 Test: j = 0 Test: k�lm − l�" = n Relationship 

between �� and �m 
Direction of 
the slope (�) 

Portfolio 1 Support Support Defensive beta Increases 
Portfolio 2 Support Support Defensive beta Increases 
Portfolio 3 Support Reject Defensive beta Decreases 
Portfolio 4 Support Support Defensive beta Decreases 

Portfolio 5 Support Reject Defensive beta Decreases 

                                                
115 A defensive beta means that the value of the beta of a particular stock is less than one, that is the beta of the 
Market Portfolio: in this case the stock is less risky than the Market Portfolio. An aggressive beta means that the 
beta of a particular stock is more than 1 and thus this stock is more risky than the Market Portfolio. 
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Portfolio 6 Support Support Defensive beta Decreases 
Portfolio 7 Support Reject Defensive beta Decreases 

Portfolio 8 Support Support Aggressive beta Decreases 
Portfolio 9 Reject Reject Aggressive beta Increases 
Portfolio 10 Support Support Aggressive beta Increases 

 
With regard to the first question, the results indicate that the CAPM assumption holds for all 
the U.S. portfolios except for one, the Portfolio 9. In fact the null hypothesis is accepted for 
all the nine cases meaning that the value of the intercept Q is not significant and thus it does 
not affect the validity of the CAPM. In particular, within these nine cases, Portfolio 1 is the 
portfolio that most approximates the consistence of the CAPM equation: the value of its 
alpha-test is the smallest (0,107). Instead, Portfolio 8 shows the greater value of the alpha-test 
(1,808) and thus, even if it makes consistent the CAPM assumption, it is considered the worst 
case. 

As for the second test concern, the outputs indicate not an uniform result. The majority of the 
cases (6 portfolios) accept the second null hypothesis and this means that levels of risk-free 
interest rate close to zero do not affect the model. Only four portfolios seem to reject the null 
hypothesis: indeed for Portfolio 3, 5, 7, 9 the risk-free interest rate affects the model when it 
approaches the zero level. In particular, the t-test for the Portfolio 9 assumes the greatest 
absolute value (4,021) and thus it is the most affected portfolio by zero-level of risk-free 
interest rate. Within the six portfolios which are insignificant to the risk-free rate changes, 
Portfolio 6 is the worst case showing the smallest absolute value of the t-test (0,177). 

In reference to the relationship between the beta of the market portfolio and the betas of the 
single portfolios, the authors did not get defensive betas for all the ten portfolios. The first 
seven portfolios possess a defensive beta: indeed, the values of them are less than one that is 
the beta of the market portfolio. In particular, Portfolio 1 (beta = 0,998) is the closest to the 
market portfolio while Portfolio 6 (beta = 0,935) is the farthest. The betas of the three last 
portfolios show an aggressive beta because their values exceed the market’s beta. The most 
aggressive is Portfolio 9 with a beta of 1,073.  

This result can be justify due to the fact that in the three last portfolios are comprised the 
thirty last companies of the S&P 100 regarding the ranking of the market value. Hence, 
smaller companies appear riskier than big companies and that is why they show an aggressive 
beta.  

Despite the fact that seven portfolios have defensive betas and three portfolios have 
aggressive betas, all the values are really close to one and that is why it can be assumed that 
all the portfolios are moving together with the market index. 

Even with regard to the last column of the table 7.2. the authors got discordant results: indeed 
the impact that the risk-free interest rate has on the model is not fully explained. There are six 
cases (portfolios 3, 4, 5, 6, 7 and 8) in which, when the risk-free interest rate approaches zero, 
the slope of the curves that explains the relationship between the excess return on the portfolio 
and the excess return on the market decreases.  
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Indeed, as can be seen from the graphs of chapter 6 (from graph 6.12. to graph 6.17), all the 
lines that indicate the situation with high risk-free interest rate are, even if slightly, above the 
lines that show the trend when the risk-free interest rate is close to zero. Among these cases, 
Portfolio 3 illustrates the greatest divergence between the two curves while Portfolio 6 shows 
the slightest divergence. 

But there are also four cases (portfolios 1, 2 , 9 and 10) in which the slope of the curves 
increases when the risk-free interest rate approaches zero. This means that the lines that 
indicate the situation with the dummy equal to zero, are below the lines that indicate the 
situation with the dummy equal to one. Here, Portfolio 9 points up the greatest divergence 
between the two curves and Portfolio 1 confirms the thinnest divergence. 

Therefore, the evidence on the U.S. portfolios suggests that the CAPM assumption fully hols 
but a unique pattern about the effects of zero-levels of risk-free interest rate cannot be found. 

 

7.4. Conclusions between Japanese portfolios and U.S. portfolios. 

The table 7.3. summarizes briefly the situation for Japan and for U.S. in order to make it 
easier to compare the similarities and the differences of the two countries. 

Table 7.3.: Comparison between Japanese and U.S. portfolios. 
 Test: j = 0 

 
Test: k�lm − l�" = n Relationship 

between �� and �m 
Direction of the 

slope (�) 
JAPAN     
   Support 6 Portfolios - 8 defensive betas 8 slopes decrease 
   Reject 2 Portfolios 8 Portfolios   
     
U.S.     
   Support 9 Portfolios 6 Portfolios 7 defensive betas 6 slopes decrease 
   Reject 1 Portfolios 4 Portfolios 3 aggressive betas 4 slopes increase 
 
The first test about the validity of the CAPM assumption whether the intercept is equal to zero 
can be considered satisfied for both the countries. Indeed, both Japan and U.S. are showing 
consistent data with the CAPM’s stability. Only three out of ten portfolios do not confirm the 
consistency of the CAPM but in general it can be argued that the CAPM holds.    

By taking a deeper look at the value of the t-test of each portfolio, there is evidence that the 
U.S. portfolios are generally supporting more the consistence of the CAPM because the value 
of their t-test are in average smaller than the value of the Japanese data. 

It is worth to mention that some previous analysis provided opposite results: for example, in 
Black, Jensen and Scholes study116 the hypothesis that the intercept was equal to zero, was 
rejected and they concluded that the traditional form of the asset pricing model was not 
                                                
116 Black F., Jensen M.C. and Scholes M., 1972, The Capital Asset Pricing Model: Some Empirical Tests, New  
     York: Praeger, pg 1-52 
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consistent with the data. Others analysis, from example that one of Mayers117 argues that the 
constant term Q is not zero. These results are here reported just to show some conclusions of 
previous studies about this point but they achieve different results from the results of this 
research because they used diverse portfolios and are focused on different period of times.  

The second null hypothesis about the significance of the risk-free interest rate on the model 
got two different results for the two countries. Indeed, Japan highlights without doubts that 
zero-levels of risk-free interest rate affect the model while U.S. shows a somewhat vague 
situation. The U.S. samples illustrate a strange occurrence in which more than half of the 
portfolios are not affected by low levels of risk-free interest rate. An explanation of these 
results can be found in the fact that for Japan was analyzed a longer period of time (sixteen 
years) and for U.S. was studied a shorter period (almost three years). Why the authors decided 
to analyze a shorter period for U.S. was because they did not have available U.S. data for a 
longer period of time: indeed, the current situation of risk-free rate close to zero is just started 
in October 2008 and thus the authors had just seven months of available data. 

It is assumed that the longer the period of time analyzed the better the estimates and the more 
reliable the results are. Hence, the findings of Japan can be considered more reliable than 
those of U.S. and that is why the authors are confident that with a longer period, U.S. results 
will be similar to the Japanese findings.  

With regard to the third column of the table 7.3., it comes to light that all the Japanese 
portfolios have a defensive beta meaning that their riskiness is less than that of the market 
portfolio. For U.S. instead, there are seven portfolios with defensive betas and three portfolios 
with aggressive betas. 

By looking at the value of the portfolio’s betas, it can be observed that the U.S. portfolios 
show beta’s values closer to the Market portfolio than the beta’s values of Japan. Therefore, 
U.S. companies are better following the pattern of the market portfolio than Japanese 
companies.  

The last point to take into consideration refers to the graphical representation of the curves 
that represent the relationship between the excess return on the portfolio and the excess return 
on the market when the risk-free rate is close to zero or when it is higher. As can be seen from 
the table 7.3., for Japan the slopes of all the curves are decreasing when the risk-free rate 
approaches the zero value. This finding is coherent with the theory that in order to finance 
their activities, companies are more willing to use leverage instead of stocks when the risk-
free rate diminishes. In this way they are sure to pay back to the creditors a lower interest rate. 

The results for U.S. are not all agreed with the fact that the beta of a portfolio should decrease 
when the risk-free rate declines.  

Indeed, the slopes of six portfolios are decreasing but the slopes of four portfolios are 
increasing when the risk-free rate approaches the zero level. The authors argue that the main 

                                                
117 Mayers, David. 1972. "Nonmarketable Assets and Capital Market Equilibrium Under Uncertainty,"  
   in ed. Michael C. Jensen, Studies in the Theory of Capital Markets. New York: Praeger. 
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reason for this discrepancy is dictated by the “time” factor: as mentioned previously, the data 
available for U.S. were available for a shorter period of time than those for Japan. The authors 
are confident that a longer period of time - analysis can get more reliable results and thus even 
in this case they are confident that the same trend of Japan will be repeated for U.S. when 
more data will be available. 
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8. FUTURE RESEARCH STUDIES. 

This chapter will provide the reader some suggestions about the possibility of carrying out 
future studies about the argument treated in this research. In particular, some examples of 
potential researches connected with this theme are explained. 

 

Before closing this paper the authors would like to give some ideas and recommendations for 
future researches within this field of study. 

First of all the authors find useful and interesting to redo the research when more U.S. data 
will be available. Indeed, by extending the period of time with risk-free interest rate close to 
zero for the U.S. analysis, it can be tested if the CAPM actually holds and if all the 
relationships highlighted for Japan will be repeated for United States as well. 

A suggestion for a further study on this argument could entail the same analysis with a diverse 
composition of portfolios. Indeed, it could be interesting to build the portfolios considering 
different sectors instead of ranking the biggest companies in reference to their market value. 
With this kind of study, it could be seen if some sectors are more affected than others by the 
crisis and by risk-.free interest rates close to zero. 

Another interesting variant of this study could involve an analysis of the bond’s returns 
instead of the stock’s returns. In this way it can be tested if, with a different type of assets, the 
findings will remain the same or if they will change. 

The aim of this study was to test the reliability and the consistency of one of the most used 
valuation model, the Capital Asset Pricing Model. It could be interesting to verify if other 
important valuation models, such as the Arbitrage Pricing Model, are still holding and reliable 
despite the big anomalies brought by the financial crisis. 
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9. CREDIBILITY CRITERIA.  

This chapter provides the reader the credibility criteria that are employed when it comes to 
evaluate a business research and thus they are relevant for this quantitative study. They will 
help the reader to assess the quality, the robustness and the accuracy of the analysis as well 
as the results obtained. Since this study presents a quantitative approach, in order to provide 
reliability and trustworthiness to it, the criteria that will be discussed are reliability, 
replication, validity and generalization.  

 

9.1. Reliability. 

The first criterion to take into consideration is reliability and it is concerned with the question 
whether the results of a study are repeatable118. In this context it is important to mention how 
was set up and measured the construct and with which types of tools. Therefore, a study is 
reliable if someone else can perform the research and gets the same results of the first 
researcher providing thus a repeatable study.   

Reliability is particularly connected with a quantitative research due to the fact that it is 
concerned with the question of whether a measure is stable or not: in this way it can be 
assumed that the results do not fluctuate over the time119. Moreover, if the data analyzed in a 
quantitative study are accurate and non distorted, then it is easier to reach a higher degree of 
reliability on the research.  

The authors are confident that this work can be considered highly reliable due to the fact that 
when it comes to analyze the data they used generally accepted statistical tools. Indeed, when 
they tested the correctness of the CAPM, they turned their attention on multiple regression, 
that is a widely used and well accepted technique within the scientific and statistical field. The 
measures and the statistical indicators, which were used in order to investigate the relationship 
between risk-free interest rate and riskiness of the portfolios, were also common statistical 
tools.  

Moreover, the authors selected the data and reprocessed them in a prudent and accurate way. 
In fact, they selected the risk-free interest rate by looking at a short-term rate that as much as 
possible approached the basic rate of the Central Bank. Errors during the preparation and the 
development of the analysis were likely avoided since the authors arranged the data prudently 
step by step. 

Furthermore, another reason that strengthens the reliability of this study is the way in which it 
was carried out. Indeed, the authors decided to focus the attention on the most representative 
companies within a country in order to catch the general trend. It has to be said that the 
authors carried out a weekly and monthly analysis for both the countries but in the end, when 

                                                
118 Alan Bryman and Emma Bell, 2003, Business Research Methods, New York, Oxford University Press Inc.,   
     pg 33  
119 Alan Bryman and Emma Bell, 2003, Business Research Methods, New York, Oxford University Press Inc.,  
     pg 76 
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they compared the results, they preferred to report the weekly study due to the fact that it is 
more accurate than the monthly study.  

 

9.2. Replication. 

The criterion of replication is much correlated with the previous criterion of reliability. 
Indeed, sometimes researchers choose to replicate the findings of others and the main feature 
of a study to be replicated, is the property of be capable of replication120. In order to satisfy 
this characteristic, the procedures of the study have to be replicable by someone else by using 
similar data from different sources. Moreover, in order to make replication possible, it is very 
important that the researcher spell out all the procedures used in great detail. 

The authors are confident to have observed all the requirements in order to make valid the 
replication criterion on this research. Indeed, a wide and analytical description about the 
sampling of the data, the statistical techniques employed and a deep explanation of the 
procedures were provided in order to encourage and allow the reader to repeat this analysis. 

 

9.3. Validity. 

According to Bryman and Bell121 the criterion of validity is considered the most important for 
assessing a research and it is concerned with the integrity of the conclusions that are generated 
from the study. It is therefore clear that the way in which the data and the material used were 
collected, covers a very important rule.  

Even in this case, the authors are confident to have fully satisfied the criterion of validity for 
this study. Indeed, all the data and the material that was used in order to carry out this 
research were collected from official databases. In particular, the usage of DataStream was 
really useful in order to sample the data needed for a large number of companies and for a 
quite long period of time. DataStream is one of the widest and most reliable financial 
databases in the world and for this reason the data downloaded from it can be undoubtedly 
considered reliable. 

 

9.4. Generalization. 

The last criterion that is here considered is generalization. Especially for a quantitative 
research, it is important that a researcher can be able to say that his findings can be 
generalized beyond the confines of the particular context in which the research was 
conducted122. In other words, this criterion aims to make the sample as representative as 

                                                
120 Alan Bryman and Emma Bell, 2003, Business Research Methods, New York, Oxford University Press Inc.,  
      pg 33 
121 Alan Bryman and Emma Bell, 2003, Business Research Methods, New York, Oxford University Press Inc.,  
      pg 33-34 
122 Alan Bryman and Emma Bell, 2003, Business Research Methods, New York, Oxford University Press Inc.,  
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possible in order to say that the results are not unique to the particular group upon whom the 
research was conducted.  

This issue is connected with the sampling technique used to gather the data. As said before, 
the authors through the database DataStream were able to collect a large amount of data over 
a quite long period (especially for Japan). Moreover, the authors carried out the regression 
analysis not only for weekly data but also for monthly data: this was made to make the 
research more reliable. These facts contribute to make this research-study more generalizable.  
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APPENDIX:  

 
Portfolio Composition: JAPAN 
 
Table 1: Portfolio 1, Market Value and Sector of each company 
Name of the company Market Value MYEN Sector 
NIPPON TELG. & TEL.  

 

16224000 Mobile 
TOYOTA MOTOR 7311048 Automobile 
SUMITOMO MITSUI FINL.GP. 6720857 Fnance 
TOKYO ELECTRIC POWER 5263291 Power producer 
HITACHI  4392914 IT/telecom 
PANASONIC 4153685 Electronics products 
NOMURA HDG. 3974831 Finance 
NIPPON STEEL 3397991 Industry 
TOSHIBA 3156264 Electronics products 
NINTENDO 3085235 Electronics/games 
PORTFOLIO 1   
Source: Data downloaded from DataStream, accessed on 5th May 2009 
 
 
Table 2: Portfolio 2, Market Value and Sector of each company 
Name of the company Market Value MYEN Sector 
MITSUBISHI HEAVY INDS.  

 

3043979 Industry 
KANSAI ELECTRIC PWR. 3040351 Power suplier 
SONY 2800648 Electronics 
NEC 2722584 IT 
NISSAN MOTOR 2601737 Automible 
FUJITSU 2514643 Electronics produc. 
CHUBU ELEC.POWER 2242391 Power supplier 
MITSUBISHI 2226095 Automobile 
SUMITOMO TRUST & BANKING 2100752 Finance 
RESONA HOLDINGS 1928982 Finance 
PORTFOLIO 2   
Source: Data downloaded from DataStream, accessed on 5th May 2009 
 
 
Table 3: Portfolio 3, Market Value and Sector of each company 
Name of the company Market Value MYEN Sector 

MITSUBISHI ELECTRIC  
  

1916452 Electronic 
TOKYO GAS 1909466 Oil/Gas 
FUJIFILM HDG 1879469 Photo/Electronic 
SEVEN & I HDG 1874700 Retail 
ASAHI GLASS 1863242 Industry 
KIRIN HOLDINGS 1792609 Beverage/Pharma 
DAIWA SECURITIES GROUP 1781521 Finance 
MITSUBISHI ESTATE 1756492 Real Estate 
DENSO 1721011 Automobile parts 
SHARP 1718841 Electronics 
PORTFOLIO 3   
Source: Data downloaded from DataStream, accessed on 5th May 2009 
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Table 4: Portfolio 4, Market Value and Sector of each company 
Name of the company Market Value MYEN Sector 

FANUC  
  

1710169 Industry 
NIPPON OIL 1680845 Oil/Gas 
HONDA MOTOR 1589660 Automobile 
SUMITOMO METAL INDS. 1527745 Industry 
TAKEDA PHARM. 1465681 Pharmaceutical 
KYOCERA 1416816 Industry 
KOBE STEEL 1386863 Industry 
DAI NIPPON PRINTING 1376523 Printing 
TOHOKU ELECTRIC PWR. 1323935 Power Supplier 
MITSUI FUDOSAN 1293103 Real Estate 
PORTFOLIO 4   
Source: Data downloaded from DataStream, accessed on 5th May 2009 
 
 
Table 5: Portfolio 5, Market Value and Sector of each company 
Name of the company Market Value MYEN Sector 

KUBOTA  
  

1289789 Automobile 
CANON 1277035 Electronics 
SUMITOMO 1218238 Trading 
KOMATSU 1201766 Industry 
MITSUI 1188181 Service Provider 
BANK OF YOKOHAMA 1180861 Finance 
ASAHI KASEI 1166105 Industry 
SEKISUI HOUSE 1158181 Real Estate 
DAIWA HOUSE INDUSTRY 1121341 Real Estate 
BRIDGESTONE 1105975 Automobile parts 
PORTFOLIO 5   
Source: Data downloaded from DataStream, accessed on 5th May 2009 
 
 
Table 6: Portfolio 6, Market Value and Sector of each company 
Name of the company Market Value MYEN Sector 

SUMITOMO ELECTRIC IND.  
  

1085188 Electronic 
TOPPAN PRINTING 1070196 Printing 
ITOCHU 1056152 Trading 
TORAY INDS. 1038521 Industry 
SUMITOMO CHEMICAL 1026200 Chemical 
MARUBENI 1004151 Trading 
DAIICHI SANKYO  904048 Pharmaceutical 
TDK 884115 Electronic 
ASTELLAS PHARMA 850004 Pharmaceutical 
SOMPO JAPAN INSURANCE 837446 Finance 
PORTFOLIO 6    
Source: Data downloaded from DataStream, accessed on 5th May 2009 
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Table 7: Portfolio 7, Market Value and Sector of each company 
Name of the company Market Value MYEN Sector 

MITSUI OSK LINES  
  

776421 Shipping 
KAO 742256 Chemical/Cosmetics 
SHISEIDO 673704 Cosmetics 
SECOM 666075 Security 
RICOH 650410 Electronics 
MITSUI SUMIT.IN.GP.HDG. 644282  
AEON 626483 Education 
NIKON 582033 Electronic 
MURATA MANUFACTURING 576663 Electronic 
SHIN-ETSU CHEMICAL 566785 Chemical 
PORTFOLIO 7   
Source: Data downloaded from DataStream, accessed on 5th May 2009 
 
 
Table 8: Portfolio 8, Market Value and Sector of each company 
Name of the company Market Value MYEN Sector 

TOKYO ELECTRON  
  

557555 Electronic 
SUMITOMO REAL.&DEV. 533424 Real Estate 
DAIKIN INDUSTRIES 502205 Industry 
CHUO MITSUI TST.HDG. 502057 Finance 
SMC 444021 Industry 
EISAI 423646 Pharmaceutical 
KEYENCE 374707 Industry 
HOYA 351120 Industry 
SUZUKI MOTOR 335963 Automobile 
ORIX 308352 Finance 
PORTFOLIO 8   
Source: Data downloaded from DataStream, accessed on 5th May 2009 
 
 
 
 
Portfolio Composition: UNITED STATES 
 
Table 9: Portfolio 1, Market Value and Sector of each company 
Name of the company Market Value MUSD Sector 
EXXON MOBIL  399708,7 Gas/Oil 
GENERAL ELECTRIC  243908,6 Electronics 
MICROSOFT  241769,9 Software 
WAL MART STORES  234700,9 Retail 
PROCTER & GAMBLE  212791,1 Retail 
JP MORGAN CHASE & CO 193784,6 Finance 
JOHNSON & JOHNSON  189438,8 Retail 
BANK OF AMERICA   173877 Finance 
CHEVRON  167013,1 Oil/Gas 
AT&T  165534,3 Retail 
PORTFOLIO 1    

Source: Data downloaded from DataStream, accessed on 5th May 2009 
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Table 10: Portfolio 2, Market Value and Sector of each company 
Name of Company Market Value MUSD Sector 
INTERNATIONAL BUS.MCHS.  147954,9 Electronics 
CISCO SYSTEMS  129132,4 Software 
PFIZER  127674,3 Pharmaceutical  
CITIGROUP  125339,3 Finance 
COCA COLA  125190,6 Beverages 
WELLS FARGO & CO  121438,7 Finance 
PEPSICO  112153,9 Beverages/Snacks 
HEWLETT-PACKARD  110136,1 Electronics 
CONOCOPHILLIPS  105400,8 Energy 
PHILIP MORRIS INTL.  104668,1 Tobacco 
PORTFOLIO 2    
Source: Data downloaded from DataStream, accessed on 5th May 2009 
 
 
Table 11: Portfolio 3, Market Value and Sector of each company 
Name of Company Market Value MUSD Sector 
INTEL  104119,3 Electronics 
ORACLE  102367,4 Software 
GOOGLE 'A'  98446,25 Software 
APPLE  96934,06 Electronics 
SCHLUMBERGER  91949,38 Industry 
ABBOTT LABORATORIES  90441,63 Pharmaceutical  
VERIZON COMMUNICATIONS  89219,44 Retail 
MCDONALDS  70951,88 Food 
QUALCOMM  68132,69 Software 
MERCK & CO.  67844,13 Pharmaceutical 
PORTFOLIO 3    
Source: Data downloaded from DataStream, accessed on 5th May 2009 
 
 
Table 12: Portfolio 4, Market Value and Sector of each company 
Name of Company Market Value MUSD Sector 
US BANCORP  63898,46 Finance 
AMGEN  62614,53 Pharmaceutical 
GOLDMAN SACHS GP.  59468,06 Finance 
WALT DISNEY  57568,66 Retail 
MEDTRONIC  56222,88 Retail 
UNITED TECHNOLOGIES  56200,39 Electronics 
OCCIDENTAL PTL.  54601,89 Oil/Gas 
MONSANTO  53812,18 Agricultural Products 
WYETH  50763,73 Pharmaceutical 
KRAFT FOODS  49142,29 Food 
PORTFOLIO 4    
Source: Data downloaded from DataStream, accessed on 5th May 2009 
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Table 13: Portfolio 5, Market Value and Sector of each company 
Name of Company Market Value MUSD Sector 
CVS CAREMARK 48466,12 Retail 
TIME WARNER  46791,6 Retail/Media 
3M  46698,21 Electronic 
HOME DEPOT  44024,21 Finance 
LOCKHEED MARTIN  43606,14 Electronic 
UNITED PARCEL SER 43524,59 Logistics 
ALTRIA GROUP  42327,42 Tobacco 
BOEING  41912,66 Industry 
BAXTER INTL.  41883,67 Pharmaceutical 
GILEAD SCIENCES  41672,13 Pharmaceutical 
PORTFOLIO 5    
Source: Data downloaded from DataStream, accessed on 5th May 2009 
 
 
Table 14: Portfolio 6, Market Value and Sector of each company 
Name of Company Market Value MUSD Sector 
BRISTOL MYERS SQUIBB  41156,12 Pharmaceutical 
EXELON  41153 Energy Provider 
AMERICAN EXPRESS  40972,55 Finance 
COMCAST 'A'  39863,34 Retail 
DEVON ENERGY 39558,77 Oil/Gas 
BANK OF NEW YORK MELLON  38627,09 Finance 
COLGATE-PALM. 38519,82 Retail 
E I DU PONT DE NEMOURS  36510,52 Technology 
TARGET  35650,03 Food 
CATERPILLAR  34354,17 Industry 
PORTFOLIO 6    
Source: Data downloaded from DataStream, accessed on 5th May 2009 
 
 
Table 16: Portfolio 7, Market Value and Sector of each company 
Name of Company Market Value MUSD Sector 
LOWE'S COMPANIES  34047,76 Retail 
DELL  31627,43 Electronics 
BURL.NTHN.SANTA FE C  30820,79 Transportation 
UNITEDHEALTH GP 30538,59 Healthcare 
SCHERING-PLOUGH  30052,81 Pharmaceutical 
AMAZON.COM  29635,57 Retail 
WALGREEN  29423,67 Retail 
DOW CHEMICAL  29311,52 Chemicals 
SOUTHERN  29263,63 Energy 
HONEYWELL INTL.  28819,05 Technology 
PORTFOLIO 7   
Source: Data downloaded from DataStream, accessed on 5th May 2009 
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Table 17: Portfolio 8, Market Value and Sector of each company 
Name of Company Market Value MUSD Sector 
GENERAL DYNAMICS  28234,57 Weapons 
COSTCO WHOLESALE  28125,58 Storage provider 
TEXAS INSTS.  28054,63 Electronics 
HALLIBURTON  26586,87 Oil/Gas 
COVIDIEN  26129,07 Healthcare 
MORGAN STANLEY  25933,62 Finance 
NIKE 'B'  25738,88 Retail 
FEDEX  25129,67 Logistics 
EMC  24427,82 Software 
NORFOLK SOUTHERN  24082,93 Logistics 
PORTFOLIO 8    
Source: Data downloaded from DataStream, accessed on 5th May 2009 
 
 
Table 18: Portfolio 9, Market Value and Sector of each company 
Name of Company Market Value MUSD Sector 
ALLSTATE  23826,79 Finance 
RAYTHEON 'B'  22512,7 Technology 
NATIONAL OILWELL VARCO  19639,87 Industry 
CAPITAL ONE FINL.  19320,29 Real estate 
SPRINT NEXTEL  18177,02 Retail 
AVON PRODUCTS  17576,22 Cosmetics 
BAKER HUGHES  17387,49 Oil/Gas Service 
ALCOA  17300,9 Industry 
ENTERGY  16856,67 Energy 
MASTERCARD  16847 Finance 
PORTFOLIO 9   
Source: Data downloaded from DataStream, accessed on 5th May 2009 
 
 
Table 19: Portfolio 10, Market Value and Sector of each company 
Name of Company Market Value MUSD Sector 
HJ HEINZ  15615,49 Food 
AMER.ELEC.PWR.  14955,98 Energy Provider 
CAMPBELL SOUP  14478,73 Food 
WILLIAMS COS.  12965,98 Energy Provider 
WEYERHAEUSER 12594,57 Industry 
NYSE EURONEXT  10738,41 Finance 
FORD MOTOR  9966,76 Automobile 
XEROX  9781,28 Electronic 
SARA LEE  9338,35 Food 
REGIONS FINL.NEW  7230,94 Finance 
PORTFOLIO 10   
Source: Data downloaded from DataStream, accessed on 5th May 2009 
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Treasury-Bill Charts compared with the Central Bank’s Official Rate: 
 
JAPAN 
 

 
Source: DataStream, accessed on 5th May 2009 
 
 
 
UNITED STATES: 
 

 
Source: DataStream, accessed on 5th May 2009 
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