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Abstract

Development of shareholder own companies and the stock exchanges has led to the situation where
investors, both individual and institutional, can invest in shares of companies in terms of seeking
profit. Therefore the investors as the speculators of the market share a need for accurate information
to base their investment decisions upon. Different measures has been developed to follow the stock
exchanges to be able sufficiently track the performance of markets. One of the possible measures
developed is stock exchange indexes.

Countries within the European Monetary Union (EMU) share a common currency, resulting to a
possibility to invest within these 16 EMU-countries without the presence of the fluctuating
exchange rates risk. Thesis will concentrate on the stock exchange correlation within European
Monetary Union. The correlation is measured over the four year period from May 2005 to April
2009. The performances of each individual stock exchange are tracked in terms of country specific
stock exchange indexes.

The basis of this thesis is the dilemma of Modern Portfolio Theory (MPT) about the diversification
and risk reduction. The main idea of the MPT presented by  Markowitz (1959) is that;  the investor
can reduce the risk of the investments by investing to products which are less correlated. The
purpose is therefore to generate a study about the correlation within the Monetary Union and apply
it to the diversification possibilities within the EMU.

The data is collected from each stock exchange by tracking the daily closing values of the indexes
over the 4 year period (May 2005-April 2009). Data is progressed by plotting the values to SPSS to
receive the correlation and the empirical findings. These findings are contrasted to the relevant
theories to be able to receive a sufficient conclusion about the diversification possibilities.

The results of the thesis will present a positive correlation between the countries within the EMU.
However, the correlation between countries differs and fluctuates. There is evidence that lower
correlation exists between the older (12 member countries) and the newer member states (4
countries) of the European Monetary Union. Similar situation exists also in case of Ireland. The
fluctuation of the correlation, on the other hand, can be found many cases for the year 2007.
Indicating lower correlation for the period of the year 2007. The yearly correlation in terms of the
new member countries is fluctuating over the whole period from 2005 to 2009. Suggesting yearly
differences in terms of risk reduction.

The conclusion of the study is that the possibilities to diversify the portfolios within the EMU exist.
However, the level of diversification possibilities differs. There are countries with extremely strong
correlation indicating that the diversification in terms of these countries can be difficult and the
benefits of reducing risk can be minimal. On the other hand, the existing fluctuation presented
implicates that the possibilities can differ also in terms of different periods.
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1. Introduction

The Introduction chapter is focused on the historical and problematical background of the thesis.
Idea is to provide the reader with the basic tools concerning the thesis. Starting of by the historical
background the aim is to introduce the history of the stocks and stock exchanges. The problem
background is set to bring the investor aspect to provide a suitable ground for the research
question. In the end of the introduction chapter the limitations and the outline for the thesis is
presented.

1.1 Historical Background
Owning shares of the company is an old tradition; it can be tracked down to the 14th century and
the renaissance era. At the time, merchants and bankers began forming collaborations where the
ownership was stated by the shares. These collaborations were often for only simple purposes,
where a group of people formed collaboration and took a part of the financing and profit sharing
of a certain activity. Levinson (2005) provides an example of ”A voyager which was generated for
solely the voyager in matter, and the collaboration was dissolved after the trip” The development
went further, and in 1602 the Dutch East India Company was established. It is believed to be the
first shareholder owned company and therefore also the model for the later development.
(Levinson 2005; 129)

From past to present the main purpose for the creating a shareholder owned company has been a
need for the capital. This procedure of seeking financing and selling shares for the company can be
done through stock exchanges. Stock exchanges are set to provide an organised environment for
buying and selling shares of companies. (Levinson 2005; 129)

Stock markets are simply constructed from the primary market and the secondary market. Primary
market introduces the stocks to the market, while secondary market is concerned of trading the
stocks. Dubil (2005) describes the difference between the two, with a simple issuer and investor
relations. Primary market works from issuer-to-investor, while the secondary market works from
investor-to-investor market. Therefore, the primary market in general require an intermediary to
help the company to issue the stocks to the market, while secondary market is a simple trading of
equities after they have been introduced to the market. (Dubil 2005; 2)

One of the benefits for the secondary market is that it allows a large number of investors and
companies to come together. (Levinson 2005; 129) Secondary market creates an environment
where the buyers and sellers can trade with the shares. The purpose for the secondary market is to
provide a fair price for the companies’ shares. (Dubil 2005; 109) The basic balance of supply and
demand is executed through the secondary market. Secondary market is commonly referred as a
stock market, which is organised trough the national stock exchanges. (Dubil 2005; 101)

The first organised stock exchange was founded in the 1631 in Antwerp, Netherlands. The
development was pushed forward by the industrial revolution which generated stock exchanges to
all the major financial centres. Basically, every city with an importance was supposed to have an
organised stock exchange. For example the London stock exchange was situated 1773, and the
first in the United States was situated to Philadelphia in 1790. (Levinson 2005; 150)

However, the evolution of establishing the stock exchanges in all the major cities has converted.
As Levinson (2005) points out it is common in the modern world that a country has only a single
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dominant stock exchange to take care of all the trading within the country borders.(Levinson 2005;
151) This development has generated a different environment, where some exchanges have grown
significantly bigger and more influential than others. The four biggest exchanges are actually
dealing with the vast majority of all the trading in the world. New York Stock Exchange (NYSE),
NASDAQ in New York, Tokyo Stock Exchange and the London Stock Exchange (LSE) are the
four biggest exchanges, and therefore considered as the most influential. (Levinson 2005; 151)

New York stock exchange is referred as, the most influential stock exchange in the world in terms
of the daily trading, with over 1.4 billion shares traded daily. (Dubil 2005; 102) Smaller but
notable exchanges exist in Europe, for example in London, Frankfurt, Amsterdam, Brussels and
Paris. (Levinson 2005; 152) The development of European Union and, especially, the European
Monetary Union have brought new aspects for the structure of stock exchanges and trading within
Europe, as companies within the Union can easily choose which bourse they want to be listed on.
Seeking most liquid and beneficial bourse for the company has become easier within the Union.
(Levinson 2005; 153)

1.2 Problem Background
As mentioned earlier, stock exchanges offer an organised environment where the investors have
the possibility to invest their extra capital. Investor can buy and sell the shares of some particular
company through stock exchanges. This allows the investor to own a piece from the company
without the actual need of participating in the company’s activities and decisions. (Dubil 2005;
108)

From the investors point of view the financial markets can be seen a possible place to invest the
excess savings to seek profitable investments. The share of a company indicates the ownership,
and therefore allows the owner to be part of the profit sharing of that particular company.
(Levinson 2005; 129) By owning equities as an investment investor can in the future benefit in
terms of capital gains, dividends or interest. Different type of investors act in the stock markets,
Dubil presents some of the major participants; “individuals, pension and mutual funds, banks,
governments, insurance companies, industrial corporations etc.”(Dubil 2005; 1) All of which share
the possibility to buy and trade shares, and moreover to invest their money. (Dubil 2005; 1)

These investors act as the speculators on the market. (Dubil 2005; 2) Investors are seeking for
profit; this can be done by speculating and trying to predict the movement of the market. Creating a
strategy for suitable investments is vital, for example a simple strategy of an investor could be “buy
low” and “sell high”. However, this is only simplified version and can be difficult without any
specific information. The investors need information to base their decisions on. (Dubil 2005; 9)

Levinson (2005) has simply outlined that the pricing of the equities can be decided by two
determinant factors; firm specific and market specific factors. Therefore, it can be outlined that the
current share price of a company is dependent of the combination of the two factors. (Levinson
2005; 139) This thesis is concerned about the stock markets, not about the single stocks therefore it
is vital to elaborate on the performance of the stock markets in general. Levinson (2005) brings out
two types of measures for pricing the stock markets and larger quantity of stocks: Averages and
Indexes. These are created for the participants of the market, “to track the performance of the stock
markets”. (Levinson2005; 164)  Averages are set to relate on the single industry, an example an
average could be, measuring the pharmacy or financial industry average. Indexes, on the other hand,
are generated to measure the performance and the price of certain market; indexes are generated by
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including sufficient stocks to the index and tracking down the performance and movement of the
market by this manner. (Levinson 2005; 164)

Stock indexes are used by the investors; these indexes provide a method to follow the direction of
the single stock market. The famous indexes include, among others, “Dow Jones” in the U.S.
market, “FTSE” in U.K. market, CAC in Paris and so forth. Indexes are measuring the
performance of the stocks belonging to the national markets. (Dubil 2005; 206)

Levinson (2005) describes that no index or average can present a fair picture of the whole stock
market. It can be extremely difficult to construct an index to represent the whole national market.
“DAX30” and “Dow Jones Euro Stoxx 50” are created to monitor the performance of these
markets. However, the main critics suggested by Levinson (2005) is that for example DAX 30 is
strictly constructed to include the 30 stocks, similarly to Dow Jones Euro Stoxx 50 which is
monitoring the 50 shares included to the index. There is “no statistically sound way to create the
index which is truly representative of the market” Levinson (2005) argues. (Levinson 2005;165)

As mentioned earlier, the indexes are created only to provide some measure for the performance.
They are not 100% bullet proof necessarily, in terms of tracking the stock exchanges.(Dubil 2005;
206) However, this thesis will use these stock indexes as the best and most accurate measure
available, to describe if the indexes within the European Monetary Union are correlated. Thesis will
include the data from May 2005 to April 2009 from all the 16 stock exchanges within EMU to find
out if the correlation exists. Indexes are expected to measure the performance of each stock
exchange as there is not possibility to include all the stocks within the EMU. The description and
the construction of these indexes will be outlined under the practical method. (Chapter 3.4)

1.3 Research question

Primary question:
1. Are the stock exchange indexes within the European Monetary Union correlated?

Secondary question:
2. In terms of the correlation outlined in the primary question, are there suitable possibilities for
the investors to diversify their investment within the European Monetary Union?

1.4 Purpose
The purpose is to provide a research which brings the knowledge about the correlation of the stock
markets for the investors to use when making the investment decisions. The Author of this thesis
shares an opinion with Remenyi et. al. (2005); the starting point of the research is to bring some
new information and knowledge. (Remenyi et. al. 2005; 23) Exploring the correlation and the
possibility depending on the correlation are the main intentions of the thesis. Investor aiming to
diversify and reduce the risk of the investment within the European Monetary Union (EMU) will
hopefully benefit from the thesis. Remenyi (2005) outlines the research in a manner where there is a
problem in the beginning, leading to the simple purpose to find the solution for the problem.
(Remenyi et al 2005; 23) In this research the problem is outlined in terms of primary and secondary
research questions, and the purpose is to seek answer for these.

Thesis will be kept simple and practical without overfilling the thesis with only theories. Simply,
the first question is, if the correlation exists or not. Chen and Popovich (2002) suggest that the
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correlation is sufficient method to use in an observational type of studies, where the data can be
analysed through correlation. They argue that correlation is a suitable method to find out if there is
existing relationship between the variables (Chen, Popovich 2002; 7) Secondary question will take
the investors aspect, allowing to concentrate to the suitable diversification possibilities within the
EMU. The subject is tackled by looking the daily closing values of the indexes of the each
individual stock market.

As mentioned by Ruppert “Much of finance is concerned with measuring and managing financial
risk.” (Ruppert 2004; 1) Risk can occur from various reasons; the purpose of the thesis is to bring
the knowledge about the correlation which will in practical terms, help to reduce the risk when
diversifying portfolio within the EMU. With the help of the thesis, individual investors will have
more information in terms of the empirical data, suggesting a possibility to make more rational
decisions.

1.5 Choice of subject
The author has been studying a wide selection of courses in the field of Business Administration,
however before the Business studies he was studying Mathematics. A strong interest towards
numbers, majoring in Finance and having strong interest on the Economics suggested a topic on the
field of Finance. Previous statistics studies gave the possibility and skills to use the statistical
program SPSS, if necessary.

The subject was at first narrowed down to the stock exchanges, mostly due the interest towards the
stock markets and investing. Further elaboration involved, browsing some previous research and
theories. Finally the subject was narrowed down to the stock exchange correlation. On the other
hand the need for practical contributions, the investment perspective was decided upon. The Author
considered it important to create a thesis with practical contributions and meaningful results.

The pre-knowledge of the finance industry had a strong influence towards the chosen subject. The
current situation on the stock markets with the finance crisis and the volatility of stock exchanges
has been strongly discussed in news, and this pre-knowledge was the starting point for the thesis.
The time line was decided partly due this pre-knowledge of a recent market development, desire
was to include a longer period with both; up and down market. Therefore, it was decided to follow
the development from May 2005 to April 2009.

1.6 Limitations
There had to be made limitations in terms of which indexes to take, as the stock exchanges might
have many different indexes. They might be constructed differently and include different stocks.
The time is always the issue when writing a report, therefore there was not time to create a large
research of which indexes to include in the study. The choice was made through the empirical
research by the author; it was done through browsing the internet. The main research was made by
logging into the web-pages of the national stock exchanges. After exploring the web-page and
observing the indexes, the choice was made. The index which was chosen seemed to be the most
representative according to the web-page. This can be criticised, however when exploring the
construction of the indexes (Chapter 3.4) they seem to be created in a similar manner and represent
each market sufficiently.

Thesis will solely concentrate on the popular national indexes and to the correlation between these
national, country specific, indexes. It is not seen problematic as there was not possibility to include
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all the stocks of all the markets; it would indicate too broad study. The idea is to create a
straightforward research by exploring the correlation between the countries, without getting stuck to
the minor details. The obvious limitation in terms of indexes had to be made; similar limitation was
made in terms of the time period. The decision was to include 4-year period, providing over 1000
daily observations from each of the stock exchanges. Total number of observations was 16 704
index values; it was considered to be sufficient to explore the recent correlation within the European
Monetary Union.

1.7 Disposition
Disposition is presented to give the reader a brief outline of the thesis, this might help the reader to
realise the relationships between different chapter. It can be beneficial to briefly read the outline and
the brief descriptions of each chapter.

1. Introduction
The Introduction chapter is focused on the historical and problematical background of the thesis.
Idea is to provide the reader with the basic tools concerning the thesis. Starting of by the historical
background the aim is to introduce the history of the stocks and stock exchanges. The problem
background is set to bring the investor aspect to provide a suitable ground for the research
question. In the end of the introduction chapter the limitations and the outline for the thesis is
presented.

2. Theoretical Method
Theoretical Method provides the reader with the insights about the author and the research.
Preconceptions present the characteristics of the author and give the reader a possibility to
understand the aspects what might affect the research. In this chapter the author’s view of reality
and the view of knowledge is described. It can be beneficial for a reader in contrast to the research
question. The chapter will end with a detailed description about the research strategy, providing
the information about the structure of the research.

3. Theoretical framework
Theoretical framework provides the basis for the analysis of the empirical data. It connects the
results of the thesis to the previous financial and statistical theories. The theory chapter tries to
follow a simple pattern. The key theories are the basis for the European Monetary Union and the
theories about finance and investing. The Statistical theories are used to provide the basis for the
use of statistics when analysing the financial data.

4. Practical Method
Practical method provides the reader a picture how the research was actually conducted. The
chapter describes the manner how the data was collected, and how the data was processed. It is
vital to use the right practical methods to receive a trustworthy result. By describing the practical
method of the thesis, it gives the reader the possibility to track down the sources for the quantitative
data, as well as, to replicate the study. The goal of the practical method is to increase the
transparency of the research.

5. Empirical Data
This chapter is divided into two major parts. First the results will be presented for the whole period
from the 2005 to 2009; this gives the basic picture of overall empirical finding. In the second part



6

there will be more detailed presentation of the data; this is done by dividing the data into the yearly
correlation. The idea is to provide the findings as a whole and then in a more detailed manner. The
Empirical Findings chapter is followed by the analysis chapter where the theories are applied to
the empirical findings presented in this chapter.

6.Analysis
Discussion and Analysis -chapter will present the empirical findings in the context of the whole
thesis. Connecting the empirical findings to the theories will be used as a base for the chapter.
However, the connection is drawn even to the background and the purpose of the thesis.  The goal
was to tackle two research questions, where the primary question is testing the correlation within
EMU and the secondary question is trying to apply the knowledge from the first question into
practice in terms of diversification.

7.Conclusion
In this chapter the results are presented in contrast of the purpose of the research. The chapter
provides a brief answers to the problem questions. In addition to this, the overall conclusions are
presented in terms of the empirical findings and the analysis of the data. The chapter aims to
elaborate on the outcome and the contributions of the thesis. The chapter is followed with the truth
criteria chapter, which evaluates the validity of the thesis.

8.Trustworthiness
This chapter will provide the Reliability, Validity, Generalisability and the replication of the study.
It provides the readers with conclusion which was the result of the study in terms of truth criteria.
The reader has possibility to evaluate if the methods used were sufficient. Chapter provides also a
possibility to evaluate the use of the empirical findings and the conclusions of the thesis.
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2. Theoretical Method

Theoretical Method provides the reader with the insights about the author and the research.
Preconceptions present the characteristics of the author and give the reader a possibility to
understand the aspects what might affect the research. In this chapter the author’s view of reality
and the view of knowledge is described. It can be beneficial for a reader in contrast to the research
question. The chapter will end with a detailed description about the research strategy, providing
the information about the structure of the research.

2.1 Preconceptions
Preconceptions chapter provides the reader some facts about the author of the thesis, as well as, the
experiences and knowledge which might have an affect on the thesis.

Preconceptions refer to the knowledge in the point where the author is starting the research; these
opinions and knowledge from the previous experiences are the preconceptions of the author.
(Johansson Lindfors, 1993; 76)

Bryman (2008) argues that values are a strong part of preconceptions, and these might influence on
the research. It can happen through affecting the choice of method, topic, research design, analysis,
conclusions etc. All of this could increase the possibility for the biased research. (Bryman 2008)
Therefore, it is important to outline the personal aspects of the author. This will help the reader to
grasp the idea who is writing the thesis and which influences he might have had.

The Author of the thesis is currently studying the International Business Program at the Umeå
University/ Umeå School of Business. He is in his mid-twenties and has a strong international
background. The author is currently living in Sweden, however he is born in Estonia and lived in
Finland, Scotland and Canada. The author has the experiences of stock markets through the school
and his own interest. However, he has no particular job experiences on the field. Previous working
experiences include; working with children, in a supermarket and at the construction sites,
respectively.

The Author agrees that the interest towards the stock exchanges and the international background
have had its influence on the choice of topic. However, as Chan et. al. (2002) argues that the
researcher has minimal possibilities to strongly influence on the research when conducting
quantitative research. The reason for this is that when exploring correlation the results are simply
under no influence of the researcher. (Chen & Popovich 2002; 7) This suggests that in this research
the author has minimal influence on the outcome of the thesis.

2.2  Scientific approach

2.2.1 View of reality
Objectivity and subjectivity are presenting the level of which the personal thoughts and ideas are
affecting us. While objective ideology constructs knowledge and opinions based on facts, the
subjective view argues that this objective knowledge is interpreted with personal meanings resulting
to the subjective opinions. (Opie 2004; 7) Bryman (2008) describes the ontology as follows: “The
theory of the nature of social entities.” (Bryman 2008; 696) It can be seen, as a way to view the
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reality as a whole. Objectivism and constructionism are the two competing views under the
ontological considerations. Objectivism considers the phenomena as a separate and external,
without leaving a room for further influence. There is no possibility to view the meaning of the
phenomena differently, as there is no possibility for external influence. More precisely, the actor is
considered to be without the capacity to change it, the phenomena is viewed independent.
Constructionism, on the other hand, treats the reality in a way where each of the individual forms its
own conclusions about the phenomena. Where the social actor is confronting this reality and
forming the subjective opinions according to his own experiences. The phenomena and its meanings
are to be shaped by the influence of personal opinions and ideas. (Bryman 2008; 19)

2.2.2 View of knowledge
Epistemology describes the researcher’s view of knowledge. Epistemological issues of the research
are concerned about the dilemma of the connection between the natural sciences and social
sciences. The lead of natural sciences when conducting a social science research is referred as the
positivistic approach. Positivistic view argues that there can be established a sufficient connection
between the social sciences and natural sciences. (Bryman 2008; 13) Methods which are used in
natural sciences can therefore be directly applied to the social sciences. Positivistic view can be
related to realism which defends a similar connection. The view of realism agrees that the
connection between natural sciences and social sciences is sufficient when conducting a research.
However, the key difference is that, opposite to realism, the positivistic view agrees that the
researcher can be influenced by the research. (Bryman 2008; 14) Another sufficient epistemological
position is interpretivism, this view allows the strong personal influence of the researcher. Even in
case where the natural sciences can be used. In this case the social scientist should shape the
research by the subjective business knowledge. (Bryman 2008; 14)

2.2.3 Conclusion
This research is conducted under a objectivistic ontological position. While the goal is to be totally
objective, the author believes that the individuals might shape the reality constructively without
even realising it. However, in this research the results are in terms of numbers, which cannot be
affected. (Chen & Popovich 2002; 7) The analysis and conclusion will bring the personal touch to
the thesis. However, these parts are based objectively on the empirical data.

As mentioned earlier, this research is dealing with numbers and statistical data. Therefore, the
positivistic approach is used; it provides a link between the natural sciences and social sciences.
Quantitative data is received from the Datastream program, and progressed by using the Statistical
Package for Social Sciences.

Bryman (2008) also defends the chosen views by arguing that the quantitative research is often
linked with the positivistic and objectivistic approaches. Positivistic and objectivistic positions are
therefore justified by the nature of the research and the position of the researcher. (Bryman 2008;
22)
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2.3  Research Strategy

2.3.1 Quantitative research strategy
Determine a research strategy is important for the outcome of the research. It has to be outlined
which issues might affect to the research strategy one might choose. Remenyi (2005) provides four
factors affecting on the strategy;
“
1. Research question,
2. Costs or budget available to the researcher,
3. Time available and target date for the completition, and
4. Skills of the research. “ (Remenyi et al 2005;45)

Using the Remenyi et al (2005) method the suitable strategy was decided to explore the correlation
of the EMU stock markets. The purpose is to find out if the stock exchanges within the EMU are
correlated and help the investors to diversify their portfolio. Research question suggest a
quantitative analysis, as it deals with numbers. This thesis will be written with a zero budget, which
suggests using the secondary data from the financial database. The time was suggesting a simple
analysis with a straightforward research strategy, the time limit kept this thesis solely as a
quantitative research. There was no a sufficient time to include qualitative research. The skills of
the researcher was described partly under the “choice of topic” and partly under the
“preconceptions”. Author had the skills to deal with the quantitative data and the SPSS program,
which provided a ground for using a quantitative data and the further processing with SPSS.

The Author argues that the qualitative research would not provide suitable measures, as the
correlation is strictly a quantitative measure. It would be possible, however not sufficient to
interview the investors. The fault of qualitative study would be that the knowledge of the investors
might not be based on the accurate figures. The exact secondary data is therefore used to receive
accurate empirical data and implications when researching the possible correlation.

The Author has been influenced by the “Forecasting” research, presented by Remenyi et al (2005).
Remenyi et. al. (2005) suggests that the forecasting research is concerned with the use of
mathematical and statistical methods as a base for the research. The empirical data is received from
the historical information, and this data is then processed to find out the evidence of the possible
correlation and relationships. (Remenyi 2005;53) The empirical findings of the correlation are then
analysed in context of the theories, and in the end the conclusion turns the evidence into the useful
business context. Similar methods are used in this research aiming to create a sufficient
“forecasting” research. (Remenyi 2005; 54).

2.3.2 Research process
Bryman (2008) describes a deduction as a common method in a quantitative research. In an
deductive study the researcher uses the theory to create a research question; which is then tested in
terms of hypothesis testing. This hypothesis is tested in contrast of the empirical data, and as a
result the hypothesis will be accepted or discarded. (Bryman 2008; 141)

 Table 1:Research process (Bryman, Bell 2007)
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The figure (1.1) above gives a great picture of the basics of the research. The research question
will be used as a hypothesis, as it provides the possibility to generate the separate hypothesises
concerning the individual EMU member countries. The correlation is therefore tested by pairing
the countries up, to find if there is correlation between any of the stock exchanges within EMU.

However, the structure of the research will look slightly different than a purely deductive research.
The author argues that including some discussion and suggestion towards the end of the research
can be beneficial, as the secondary question deals with the diversification possibilities within the
EMU. The primary question is tackled in terms of testing the hypothesis; in the secondary
question the idea is to be able to generate some inferences from the empirical findings. This is
done by simply comparing the correlation of different exchanges to find the most sufficient
diversification for the investor within EMU.

2.4 Previous Research
This research includes underlying aspects of the economical integration, because countries explored
belong to European Monetary Union. Will this affect on the correlation between the domestic stock
exchanges? The impact on the correlation will be explored in terms of previous studies.

Authors like Balassa (1975) and Papazoglou et. al. (2006), among others, have been researching the
economical consequences when increasing the collaboration between the countries. What are the
effects when countries enter to close collaborations? They both present that the countries entering to
the collaborations become closely related. Close relations seem to suggest the shift towards internal
economical activity within the collaboration. (Balassa et. al.  1975, Papazoglou 2006)

Many of the previous researches suggest that the relationships between the national stock exchanges
exist. (Panton et al. 1976, Hillard 1979, Watson 1980, Philippatos et al. 1983, etc.) Syriopoulos
(2004) has found in his study about the diversification possibilities, that the relationships between
the central European stock exchanges between the years 1997 and 2003 were existing. A similar
finding has been presented by Kempa and Nelles (2001). The research of Kempa and Nelles (2001)
explored the effect, if the EMU matters in terms of stock exchange correlation. Their results present
a stronger relationship between the central European countries and smaller relationship for other
EMU countries like Finland, Italy or Ireland. (Kempa & Nelles 2001; 71)

Pan et. al. (2001) simply presents that the correlation between the international stock exchanges has
increased due the deregulation, increasing trade and the ever growing links between the national
economies.(Pan et. al. 2001;145) Despite the increasing correlation, Yang et. al. (2006) has outlined
in their study that the diversification possibilities have increased, especially internationally. The
direction of investing outside the country boarders is increasing, in terms of the investors are
searching suitable diversification possibilities. (Yang et. al. 2006; 144)

It seems that the countries entering the collaboration will increase their economical activity within
the collaboration. (Balassa et. al. 1975, Papazoglou et. al. 2006) In terms of stock exchanges this
might increase the correlation between the exchanges as the correlation is increasing even globally.
(Panton et al. (1976), Hillard (1979), Watson (1980), Philippatos et al. (1983), Pan et. al. 2001 etc.)
However, at the same time, previous researches suggest investing outside the country boarders, with
a trend towards international diversification. (Yang et. al. 2006) The increasing global
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diversification suggests also investing within the EMU, as the countries share a common currency.
(Chapter 4.2)

This study will solely concentrate on the recent development, as it includes more recent data. The
previous research works as background information to the thesis. Previous studies will be contrasted
to this study in some parts, especially the study made in 2001 by Kempa and Nelles. However, this
study will achieve to compare the previous research to this research as the idea is to reach new
results.
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3. Theoretical framework

Theoretical framework provides the basis for the analysis of the empirical data. It connects the
results of the thesis to the previous financial and statistical theories. The theory chapter tries to
follow a simple pattern. The key theories are the basis for the European Monetary Union and the
theories about finance and investing. The Statistical theories are used to provide the basis for the
use of statistics when analysing the financial data.

3.1 Introduction
Theories which thesis will be based upon are simply chosen by keeping in mind the dilemmas
which the investors face and how this could affect the investment decisions within the European
Monetary Union. First of all, the investors are acting within the union (Chapter 4.2), and seeking the
possibilities to invest (Chapter 4.3). It is suitable to assume that the investors face the risk (Chapter
4.4), and a need to create suitable criteria to manage the risk. According to the technical analysis
(Chapter 4.5) exploring the past information will provide a possibility to receive more knowledge
about the stocks. Investor can choose to analyse the correlation (Chapter 4.6) between the stocks, as
this might help to diversify according to the modern portfolio theory (Chapter 4.7). After the
knowledge about the indexes, the theories provide some basis to believe that the results can even in
some cases be applied for the relationship between the individual stocks (Chapter 4.8). Finally, the
investor has the appropriate knowledge to base the possible investment decision upon. However, it
does not indicate that the investor would invest to these, as the behavioural finance suggests the
individuals might act irrationally. (Chapter 4.9)

3.2 European Monetary Union
European Union (EU) was initially formed to bring peace, stability and prosperity to Europe after
the world war two. In the beginning of the union, there were only six countries that formed the
collaboration. Since the first steps, more and more countries have got involved. Today the European
Union includes 27 member states. (www.europa.eu)

These 27 member states of the EU are included in the economical union which provides the basis
for the single European market. European Monetary Union (EMU) and the single currency are often
seen as the final step for the economical collaboration taken by the 16 of 27 EU member countries.
EMU forms collaboration where the countries, in addition to the common currency, also share a
closely related economic and fiscal policy. European Commission argues that having a single
currency is beneficial in political and economical sense by increasing the stability.
(www.ec.europa.eu)

In terms of the impact on the investments, it is easier to invest within the EMU as the same
currency, Euro, is in use in all of the 16 countries. Akumbu (2007) argues in his thesis the presence
of foreign exchange rate risk when investing to the stocks. (Akumbu 2007) Within the EMU there is
no need to follow the exchange rates when moving between the countries. The name of the single
currency is Euro as mentioned before, and it is used in all of the 16 member countries. It was
initially introduced when, then 11 member states, entered into the first stage of the monetary
collaboration in 1999. The first phase introduced the Euro as a virtual currency. Idea was to
introduce it to the public before the banknotes and coins were introduced in physical form. The
currency Euro was launched replacing the former currencies in the physical form, from the
beginning of 2002. Ever since the member states have used the Euro. Current EMU member states,
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in the alphabetical order and with the entry date in the brackets are: Austria (1999), Belgium (1999),
Cyprus (2008), Finland (1999), France (1999), Germany (1999), Greece (2001), Ireland (1999),
Italy (1999), Luxembourg (1999), Malta (2008), the Netherlands (1999), Portugal (1999), Slovakia
(2009), Slovenia (2007) and Spain (1999).  (www.ec.europa.eu)

3.3 Investing
As mentioned earlier, the investors are interested on investing the excess savings to seek profits.
(Levinson 2005; 129) Investing to stocks is done by both individuals and institutions. All of which
share the possibility to buy and trade shares, and moreover to invest their money. By owning
equities in terms of an investment, the investor can in the future benefit from capital gains,
dividends or interest. (Dubil 2005; 1) Investors are seeking to profit from their investments. This
suggests speculation and prediction. Investor is interested simply on the movement and direction
of the market when seeking profit and suitable possibilities to invest. (Dubil 2005; 9)

3.4 Risk
Investors face two types of risk affecting the investment; both systematic and unsystematic risk has
to be understood. Systematic risk is also referred as a market risk. This type of risk cannot be
reduced by the diversification, as it is affecting the whole market. Different types of market risks
are affecting the investment, for example it can be high inflation, high interest rate, or even a war is
considered to be a systematic risk. Opposite to the risk concerning the whole market is the
unsystematic risk. It is simply the risk involved when investing to a single company or stock. It is
not affecting the whole market, and therefore it is often referred as the specific risk. This type of
risk can sufficiently be eliminated by diversification. By including different investments, the risk
and the weight of a single product can be decreased. (Buckley 2004; 750,751) Buckley argues
further by including the definition of international portfolio diversification. It is possible to diversify
even the systematic risk involved with single market by including stocks from different countries.
However, after reducing domestic market risk the investor is still involved with the combination of
the different levels of market risks. (Buckley 2004; 473)

3.5 Technical Analysis
Technical analysis is can be seen to be concerned about the past information and the historical data.
The key idea is to use the technical analysis to receive more information about the investment
possibility by using the historical information.(Brunnermeier 2001;99,100) Malkiel (2007) refers
the technical analysis as interpreting the past charts and the movement of stocks.(Malkiel 2007;
101) Brunnermeier presents a two cases where it can be useful, “The technical analysis is useful if it
(1) improves the traders’ portfolio choice, and (2) adds to the information already revealed by the
current price.” (Brunnermeier 2001; 99,100)  In addition, Brunnermeier suggest that technical
analysis can be suitable for predicting the future. This can be done by evaluating the investment and
the new information by following the historical information. It can be useful to find out if the
received information has already occurred in the current price. (Brunnermeier 2001;100) The
supporters of the technical analysis believe on the psychological aspects when predicting the
market. Suggesting that the market will behave rationally according to the past characteristics.
(Malkiel 2007; 101)
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3.6 Correlation – statistics and finance
The correlation coefficient is the statistical measure of the correlation. The relationship measured by
the correlation coefficient falls anywhere between –1 and +1, leaving three possible outcomes with
a different proportion of similarity. Chen and Popovich (2002) describe a possibility to negative,
positive or zero correlation. In addition to the relationship the correlation measures the direction of
the relationship between the two variables. However, important thing to be remembered of the
correlation is that it is not implicating a causal relationship. There cannot be made any implications
if the correlation of the variable would be independent or dependent of another variable. Therefore
the correlation provides a measure and the strength of the relationship between the two variables.
(Chen and Popovich 2002; 2,3)

What is sufficient correlation? Ruppert (2004) brings some light into this matter in his book
“Statistics and Finance”. He suggests that the correlation coefficient is a suitable way to measure
the performance and to find out the relationships between the random variables. Ruppert (2004)
presents the possible implications of the meaning of correlation coefficient for the finance purposes,
he suggest the meaning of the correlation and the relationship as follows:

“
� An absolute correlation of 0.25 or less is very weak,
� An absolute correlation of 0.50 is only moderately strong,
� An absolute correlation of 0.95 is rather strong,
� An absolute correlation of 1 implies a linear relationship.” (Ruppert 2004;39)

The correlation follows the similar pattern than described above also for the negative correlation. In
addition to the list, the zero correlation presents a case where two variables are independent from
each others. (Ruppert 2004; 39)

Malkiel (2007) elaborates around the correlation in terms of modern portfolio theory and risk. Here
are the possibilities of diversifying the risk in terms of correlation according to Malkiel (2007):

“
Correlation coefficient Effect of Diversification on Risk
         +1,0 No risk reduction is possible
         +0,5 Moderate risk reduction is possible

0                       Considerable risk reduction is possible
          -0,5 Most risk can be eliminated
          -1,0 All risk can be eliminated “ (Malkiel 2007; 190)

Malkiel (2007) suggests that in case of correlation coefficient of +1 the reduction of the risk is
impossible. However, as described in a table above; any cases with correlation lower than +1
provides the possibility for decreasing the risk. (Malkiel 2007; 190) The possibility of
diversification presented are a base for the analysis of the empirical findings Elaborating on this
will continue in the next chapter (4.7) in terms of the ideas presented by Markowitz in his books
“Portfolio Selection”. (Markowitz 1959,1991)

3.7 Modern Portfolio Theory
Harry Markowitz is considered to be the creator of a modern portfolio theory. Suggesting in his
book the Portfolio Selection (1959), that diversification offers a possibility for the investor to
diversify the risk. (Markowitz 1959) As the portfolio theory suggest the investor is interested on
reducing the risk, without forgetting the expected return. (Ruppert 2004; 137) Diversifying the



15

investment by adding and combining the investments with different characteristics is reducing the
investor’s risk. This is suitable in any case when the correlation is less than perfect positive
correlation. (Malkiel 2007, 190) Portfolio is considered to be less risky when including multiple
different investments. The return of the portfolio is a combination of the returns of the investments
included to portfolio. However, when diversifying the portfolio it reduces the variability of the
investment. This is they key idea behind the modern portfolio theory. (Malkiel 2007; 187) The
rationale behind the successful diversification is that there should me minimal correlation between
the included investments. In this case, the larger the diversifications affect the smaller the variability
of the portfolio. (Fabozzi et. al. 2002;246) Reducing risk by diversification is shared with many
authors. (Fabozzi et. al. 2002;246, Ruppert 2004; 137, Malkiel 2007; 187 etc.) Fabozzi (2002)
presents that creating a portfolio with less correlated returns will minimise the portfolio risk of the
investment. Arguing it further that in present environment, it is not possible to completely eliminate
the portfolio risk because the markets tend to respond to the same stimuli and having a positive
correlation. However, reducing the portfolio risk can be done sufficiently even in this environment
and despite the positive correlation it can be done by simply choosing stocks which are less
correlated than the positive correlation. (Fabozzi et. al. 2002;246, Malkiel 2007; 190)

Fabozzi et. al. (2002) describes also the possibility for the “global diversification” providing a
possibility to reduce the risk by diversification when investing into different countries. This way it
is possible to diversify the risk of a domestic market without lowering the returns. However, it
reduces the risk and the variability of the portfolio. A simple definition of the correlation is that it
relates on the two variables and to the degree of the relationship of the two variables. This leads to
simple conclusion that if these two variables have less correlation their movement is less similar
and therefore when combining, the variability decreases and the reduction of the risk is possible.
(Fabozzi et. al. 2002; 358)

3.8 Correlation – stocks/index
The observation by Elton et. al. (2007) presents that when the market as a whole goes up, most of
the stocks in the market will go up. This relationship occurs in the opposite case as well, where the
market goes down; most of the stocks are going down. Elton et. al. (2007) elaborates on the
correlation between the stock returns and the market, presenting that the stocks respond to the
market changes. The idea is to divide the return of the single stock to the market related factor and
to the firm specific factor. Therefore, it is possible to make inferences about the individual stocks
even when following the market. (Elton et. al. 2007; 132)

3.9 Behavioural finance
Malkiel (2007) presents that the theories of finance are based on a simple assumption, that people
are rational. The theories work when the investors are acting strictly based on facts, however later
development has led to a conclusion that market participants are not acting always rationally.
(Malkiel 2007; 216, 217) Behavioural finance is trying to combine the business and finance
knowledge to psychology. This gives a possible solution how the information available for the
market participants is perceived. Behavioural theories suggest that humans are humans, and
sometimes they act irrationally even when having the needed knowledge in the field of business and
finance. (Ruppert 2004; 435,436) Ruppert (2004) elaborates further by bringing an example where
the investors might act based on irrelevant information. Acting irrationally when trying to diversify
their portfolio or having a strong loss aversion mentality could be implications for this behaviour.
This is also the reason which might lead to bubbles in the stock markets. (Ruppert 2004; 437)
Similarly this irrational behaviour might suggest the possibility of a depression in the markets in
terms of overreacting to the stimuli. (Ruppert 2004; 439)
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4. Practical method

Practical method provides the reader a picture how the research was actually conducted. The
chapter describes the manner how the data was collected, and how the data was processed. It is
vital to use the right practical methods to receive a trustworthy result. By describing the practical
method of the thesis, it gives the reader the possibility to track down the sources for the quantitative
data, as well as, to replicate the study. The goal of the practical method is to increase the
transparency of the research.

4.1 Data collection
The research required accurate and reliable data. Without a proper and reliable source for the data,
this research would have been nothing. It was vital to get the daily values of all the domestic stock
exchange indexes within the EMU, and for the whole period from May 2005 to April 2009.

Umeå Univeristy has a licence to the program called Datastream. Datastream is the largest financial
database in the world. (www.datastream.com) The suggestion to use the program was given by
Thomas Sjögren at the Economics department. The assistance to use the program was received from
the helpful customer service of the Thomson-Reuters. The choice to use Datastream program was
simple as it included all the necessary data for the research. It provides a source to acquire reliable
and accurate information about the financial products fast and without costs. The time series data
for the stock exchange indexes could be found by simply typing the desired index and the time line.
Datastream therefor allowed the possibility to receive the historical data for all the required indexes.
This was the key element for conducting the technical analysis and finding the possible correlation
between the stock markets. (www.thomsonreuters.com)

4.2 Data processing
The data was collected simply by inserting a request for the desired stock exchange index and the
timeline. From the Datastream the data was moved to the MS Exel. It was necessary, as it is not
possible to import the data straight to the SPSS.

SPSS was the primary tool for processing the data. With the use of SPSS it was possible to analyse
a large amount of data in short period of time. It was important because the data was collected from
the 16 stock exchange indexes with in the EMU. These 16 stock indexes were tracked daily for four
years, which means 1044 index values for each stock exchange. The overall amount of the
processed data was therefore huge, adding up to 16704 index values. With SPSS and the skills of
the author it was possible to plot the 16 exchanges to receive the correlation between any of the two
stock indexes within European Monetary Union.

Pearson correlation matrices produced in SPSS plotted the bivariate correlation of the variables. It
provided the possibility to receive the correlation and the statistical significance of the results.
Described by Metsämuuronen, these results of the correlation provided by SPSS allow a sufficient
base to make further conclusions about the relationship of the variables. (Metsämuuronen 2001; 58)
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4.3 Statistics and correlation
Correlation presents a measure of the relationship in statistics. As Chen et. al. (2002) describes it, it
is a process where the quantitative data is collected and then the variables are analysed to measure
the correlation. The result will provide the relationship between the chosen variables. (Chen et. al.
2002; 1) As mentioned earlier the result of the correlation was received by processing the data
through SPSS, suggesting that the manual calculations were not needed.

Being more precise the correlation in this thesis will explored by the means that there is no
assumptions for the existing relationship, suggesting to follow the relationship from the linear
relationship to non-linear relationship. Furthermore it allowed the research to rely on the data. More
precisely that there is enough data to follow the relationship without making any assumptions of the
relationship until the data is processed. (Ruppert 2004; 397) The elaboration by Ruppert (2004)
suggesting that this is suitable especially when there is no theory to suggest the linear regression.
(Ruppert 2004; 400)

4.4 Description of the data used

4.4.1 Choosing the data
The data chosen is from beginning of May 2005 until the end of April 2009. Stock exchanges are
closed for the Labor Day 1st of May, therefore the data begins on the 2nd of May 2005 and ends 30th

of April 2009. The reason why the time line is as follows is; first of all that it was interesting to
include the most recent data. Secondly, it was necessary to include enough observations to make
sufficient conclusions, four years was suitable for this purpose. The four year timeline was partly
chosen because of the previous knowledge of the author. During this period the markets have had
both positive and negative influences. Allowing the broader use of results and more precise
analyzing, as the market direction is random during a longer term; reducing the effect of the daily
fluctuation.

The data consists of 1044 daily closing values for each of the stock exchanges for the four years.
The weekends have not been included as all of the stock exchanges are closed during the weekends.
However, in terms of domestic holidays the following applies. In case of the national holiday the
stock exchange index remains steady for that day. For instance in case of domestic holiday in Malta
the stock exchange remains closed and therefore the index value will remain same as the day
before. In these cases, the yesterday’s value will be the current value, as the stock index is not
fluctuating. The same manner is implemented in all cases when the stock exchanges are closed in
some of the countries. It is considered to be a minor issue as the data consists of 1044 consecutive
daily values and the patterns will show even with random domestic holidays. This maneuver will
help to deal with otherwise missing values.

The indexes chosen are decided thorough the research by the author, as mentioned in the Chapter
1.6. Chosen indexes for each country are the most common and used indexes for that particular
country. The research was done through the empirical observations by browsing the domestic stock
exchanges in internet. After this, the popular and useful index to represent the country was chosen.

Providing the structure of the indexes will give sufficient information to conclude that the indexes
are representing the national stock exchange. Different market capitalization and the liquidity are
the most common characters used when constructing a representative index. This can be concluded
from the descriptions of the each stock exchange (Chapter 3.4.2 – 3.4.17). The chosen indexes for
each domestic stock exchange are presented in the following table.
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Table 2: Chosen Indexes

Following chapters 3.4.2-3.4.17 will present the detailed descriptions of the construction of the
indexes.

4.4.2 BEL20
BEL20 index follows the performance of 20 most liquid Belgian stocks. It is constructed by the free
floating weighted market capitalization of the 20 companies. The weighted market capitalization
means that the index is constructed by the percentage measure which each company has from the
index. It is based on the free float of the stock prices and the number of stocks issued by the
company. Brussels stock exchange is part of the Euronext which combines the Brussels, Lisbon,
Paris and Amsterdam stock exchanges. (www.euronext.com)

4.4.3 DAX30
DAX30 is a Frankfurt based German stock exchange index. It is set to measure the performance of
the 30 largest companies in terms of the market capitalization and the trading.  Tracking the largest
companies in the stock market it can be seen a suitable measure to replicate the performance of the
German stock markets. (www.deutsche-boerse.com)

4.4.4 ISEQ20
ISEQ20 is a Dublin based stock exchange index. 20 stocks from the Irish stock markets are
included to the index. Market weighting and the capitalisation of the companies is used as a base for
the index, the ISEQ20 index is supposed to represent and provide a picture of the Irish stock
market. (www.ise.ie)

4.4.5 IBEX35
IBEX 35 is a Spanish index, initially listed in Barcelona but it closely is related with the Madrid
stock exchange as well. It includes 35 of the most liquid shares on the Spanish stock exchange. As
described by the IBEX35 web-page it is used as “a domestic and international benchmark” for the
Spanish stock market. It is constructed by the weighted capitalization of the market, and adjusted
then further by the fluctuation of the each company included in the index. (www.ibex35.com)
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4.4.6 CAC40
Paris based CAC40 index is considered as the “benchmark” for the French stock exchange. It
belongs under the Euronext with Brussels, Lisbon and Amsterdam stock exchanges. CAC40
consists of 40 companies chosen form the 100 companies, which have the largest market
capitalization and active trading. (www.euronext.com)

4.4.7 MIB30
MIB index includes 30 domestic and foreign stocks listed on the Milan stock exchange. The index
is calculated on a continuous basis by using the recent market data. The index is constructed by the
liquidity indicator of the stocks and the market capitalisation of the companies.
(www.borsaitaliana.it)

4.4.8 LuxX
The performance of the Luxembourg stock exchange is measured by the LuxX index. Basis for the
index is the most liquid Luxembourg stocks, and the index includes 10 stocks listed on the
Luxembourg stock exchange. The index is constructed by the weight of the stocks with largest
market capitalisation. (www.bloomberg.com)

4.4.9 AEX
Amsterdam based AEX index is the most well-known measure of the Dutch market. It is
constructed of 25 most actively traded stocks in the Netherlands. The stock exchange is merged
with the Paris, Lisbon and Brussels stock exchanges and belongs therefore under the Euronext stock
exchange. The AEX index is considered to provide “a fair representation” of the Dutch markets.
(www.euronext.com)

4.4.10 ATX
ATX index measures the performance of the Wiener Börse, which is located in Vienna, Austria. It
is a real time index which is constructed by the free floating market capitalization and it is supposed
to include the most actively traded stocks. The stocks includes 20 stocks listed on the Vienna stock
exchange, the index is reviewed two times a year, and in each revision a maximum of three stocks
can be changed in the index. (www.en.indices.cc)

4.4.11 PSI20
Lisbon based PSI20 index is part of the Euronext merger with the Paris, Brussels and Amsterdam
stock exchanges. It is combined form the 20 stocks listed on the Portuguese market based on the
market turnover. It is constructed on the free-float market capitalisation, similarly to the BEL20 –
index. Therefor it can be seen to represent the Portuguese stock market. (www.euronext.com)

4.4.12 OMXH25
OMX Helsinki 25 (OMXH25) is considered to be the leading index in the Helsinki stock exchange.
Index is constructed by 25 stocks listed on the Helsinki Stock exchange; the basis is that the most
actively traded shares are included. The OMXH25 can therefore be seen as a benchmark for the
Finnish stock exchange by trying to replicate the performance of the diversified market portfolio.
The index is a market capitalisation based index, and it is review twice a year.
(www.omxnordicexchange.com)
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4.4.13 ATHEX
ATHEX index is Athens based index trying to replicate the Greek stock markets. It includes 20 of
the largest companies in the Athens stock exchange. It provides a real time measure for the
performance of the Greek stock exchange, and it is constructed by the free float market
capitalization and the liquidity of the shares. (www.ase.gr)

4.4.14 SBI20
The SBI20 index is considered to be the benchmark for the Slovenian stock markets. Providing
credible information about the fluctuation of the Ljubljana Stock Exchange is the target for the
index. It is constructed of the 20 stocks listed in the Slovenian exchange by including the most
liquid stocks of the market. (www.ljse.si)

4.4.15 CYP
The index included to represent the Cyprus stock exchange is the main market index of the Cyprus
stock exchange. It includes 13 stocks traded on the Cyprus Stock exchange. It is considered to
include the stocks which are most actively traded and have the largest market capitalization. The
index is aiming to replicate the Cyprus stock market performance. (www.cse.com.cy)

4.4.16 SAX
SAX is the official index for the Bratislava Stock Exchange in Slovakia. It is, as many others, a
capital-weighted index which includes the market capitalization of the shares selected to the index.
The specialty of the SAX index is that it includes the dividend payments to the fluctuation of the
stock prices. In addition to this it also includes the possible new issues to calculate the weightings
of the index. (www.bsse.sk)

4.4.17 MSE
MSE index is representing the daily performance of the Malta Stock Exchange. It is similarly to
others, constructed by the weighted market capitalization. However, it includes all the shares listed
and traded in the Maltese Stock Exchange. (www.bloomberg.com)

4.5 Practical choice
The decision not to have appendix was decided upon, because of two reasons. First, the nature of
the thesis suggests to include the data in the core of the thesis, as the thesis is constructed as a
compact investor point of view. Secondly, the author dislikes the browsing through the text and
appendix simultaneously. It is often problematic and confusing. Therefore, the empirical findings
section achieves to present the complete data without the need to include appendix. In addition to
this, the author achieves to provide the links between the chapters by including the possible link in
the brackets.
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5. Empirical data

This chapter is divided into two major parts. First the results will be presented for the whole period
from the 2005 to 2009; this gives the basic picture of overall empirical finding. In the second part
there will be more detailed presentation of the data; this is done by dividing the data into the yearly
correlation. The idea is to provide the findings as a whole and then in a more detailed manner. The
Empirical Findings chapter is followed by the analysis chapter where the theories are applied to
the empirical findings presented in this chapter.

5.1 Introduction
This chapter will present the findings in three sections. Section 5.2 is presenting the whole data for
the whole period between the 2005 and 2009. The data is presented as a whole without dividing it.
Section 5.3 is presenting the country specific numbers in terms of the whole period. There is section
for each individual country, and the results are presented in terms of quantitative data and
descriptive data. Section 5.4 will provide the reader with the country specific results presented in
terms of yearly data. This section divides the data separately for the years 2005, 2006, 2007, 2008
and 2009.

There is lot of empirical findings, which give the possibility for deeper analysis. Therefor, the data
is plotted in three ways. First all the figures are presented for a certain country. Secondly, the
figures are presented in terms of the mean, median, range, maximum and minimum. This allows a
deeper analysis from the whole set of data. Finally the data is plotted into histogram to present it in
a descriptive manner. It gives possibility for exploring the results in terms of quantitative and
descriptive data.

5.2 Overall empirical data
In the first part of this chapter the overall findings are presented for the whole period. The
correlation is calculated form 2005 to 2009. To provide a fair picture of the whole data the table
below is including the correlation between the European Monetary Union countries. It provides a
reader with the necessary information to understand the correlation between these EMU countries.
The reason for general presentation is to provide the reader with the possibility to glance to whole
data, before the detailed description. The first table is presenting the correlation coefficients in
country pairs. It shows the correlation between any two countries within the European Monetary
Union. The empirical data used for this table is for the whole 4-year-period. Therefore the
correlations are calculated from 1044 daily values for each stock exchange. The countries were
plotted against each other in SPSS, with 16 704 daily observations leading to the correlations
presented below. All of the results are statistically significant according to the SPSS, because of the
large number of observations. Following table will conclude the correlation.
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Table 3: Correlation between all countries

BEL
20

DAX
30

ISEQ
30

IBEX
35

CAC
40

MIB
30

LuX AEX ATX PSI
20

OMX
H25

ATH
EX

SBI
20

CYP SAX MSE

BEL20 1 0,88 0,95 0,90 0,99 0,98 0,94 0,99 0,97 0,91 0,96 0,97 0,62 0,83 0,45 0,78
DAX30 1 0,71 0,98 0,91 0,82 0,97 0,91 0,93 0,97 0,97 0,95 0,88 0,97 0,43 0,64
ISEQ30 1 0,74 0,93 0,97 0,79 0,90 0,87 0,77 0,84 0,86 0,38 0,65 0,36 0,77
IBEX35 1 0,92 0,84 0,97 0,91 0,92 0,97 0,96 0,94 0,83 0,96 0,41 0,62
CAC40 1 0,98 0,94 0,99 0,98 0,93 0,97 0,97 0,65 0,86 0,44 0,78
MIB30 1 0,87 0,97 0,94 0,85 0,92 0,94 0,52 0,75 0,47 0,79
LuX 1 0,96 0,97 0,97 0,98 0,96 0,81 0,93 0,46 0,69
AEX 1 0,99 0,92 0,97 0,98 0,68 0,85 0,50 0,77
ATX 1 0,92 0,98 0,98 0,69 0,86 0,51 0,77
PSI20 1 0,97 0,96 0,84 0,96 0,35 0,67
OMXH25 1 0,98 0,78 0,93 0,46 0,72
ATHEX 1 0,75 0,90 0,50 0,75
SBI20 1 0,89 0,42 0,31
CYP 1 0,30 0,57
SAX 1 0,21
MSE 1

The figure above is presents the correlation of the stock exchanges within the European Monetary
Union. When plotting the data from the table above,  it is possible to calculate the average and It is
presented below.

As we can see the mean is 0,81 and the median 0,90. Range on the
other hand is 0,78, and  the minimum and maximum values are 0,21
and 0,99 respectively. Range presents a evidence that the figures are
well dispersed. However the mean suggest a positive relationship
overall, by showing the average correlation between two countries
within EMU is 0,81. The median presents a case where the half of the
correlation between the countries are above the 0,90 correlation. This
implicates that many of the EMU exchanges are  having very strong
positive correlation with each others, with over 0,9 correlation. On the other hand, a very weak
positive correlation exists as well presented by the minimum figure 0,21. One interesting point is
the maximum figure of 0,99 correlation, which shows that there are stock exchanges within EMU
presenting a almost perfect linear relationship. Implicating that there are indexes which follow each
others in nearly all the cases identically. This will set a interesting starting point for analysing
country specific correlation. As the data presents, all of the results are statistically significant on the
0,01 level. Meaning that three is statistically very little possibility that the relationship presented is
not reliable.

Another possibility to present the information is the dispersion in a histogram. The following
histogram presents the values of the correlation between the countries. Most observations are close
to 1, the tallest bar is presented very close to one. On the other hand there is lot of dispersion and
there is smooth set of observations presenting over 0,6 correlation. However there can be found
some correlation which is under the 0,5 limit.
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Figure 1:Histogram of all correlation

As it can be seen from the histogram, the data shows a tendency towards a strong positive
correlation. It was a idea to find out the general picture of the stock exchange correlation within
EMU. The histogram presents the different correlation coefficients in a descriptive way.

The data has a strong statistical evidence. It suggests that the data is reliable and trustworthy. The
correlation presented are therefore providing a true picture of the situation. As we can see from the
table and histogram above it possible to find positive correlation to exist in all the observed country-
pairs between May 2005 and April 2009. However, the correlation is different between the
countries. With average correlation being 0,81 and median 0.90. Presenting half of the countries
correlating with each other in terms of over 0.9 correlation. To understand the results it has to be
remembered that the results are presenting the correlation between the country pairs. In the next
paragraphs we will go deeper into country specific correlation, as this will allow more accurate
analysis and conclusions

5.3 Country specific results from all the data
The results for each country are presented in three phases, as described in the introduction. First the
results are introduced by presenting the actual correlation between the country and the 15 other
members of EMU. Then these numbers are presented in terms of median, mean, range, minimum
and maximum. Finally, these results are presented in a more descriptive way in terms of histogram.
The reason for presenting the numbers and the histogram is that it allows the reader decide the most
convenient way to look at the results. The argument to support of presenting the presentation of the
whole data is the preferences of the author. The author believes that it is easier to browse through
the data when the all of it is in the same place, this reduces confusion of including complex
appendices.
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5.3.1 Belgium
Belgium entered the EMU from the beginning. It has been in the monetary union for the whole
period observed in this study. The table below presents the correlation between Belgium and the
other 15 domestic indexes.

Table 4: Correlation of BEL20-index

BEL
20

DAX
30

ISEQ
30

IBEX
35

CAC
40

MIB
30

LuX AEX ATX PSI
20

OMX
H25

ATH
EX

SBI
20

CYP SAX MSE

BEL20 1 0,88 0,95 0,90 0,99 0,98 0,94 0,99 0,97 0,91 0,96 0,97 0,62 0,83 0,45 0,78

In the table above the figures over 0,95 are highlighted, to emphasis the very strong level of
correlation. Belgium is strongly correlated with Ireland, France, Italy, The Netherlands, Austria,
Finland and Greece. Close to 0,9 correlation exists with 11 of the 15 members, indicating a
relatively strong correlation with these countries. As we can see, the correlation is the lowest in the
last four countries Cyprus, Malta, Slovenia and Slovakia, respectively. Interesting point to
remember here is that these four countries are also the latest countries which have joined the EMU.
We can see the dispersion of correlation in the histogram below.

The results in the table on the left are calculated from the BEL20
correlation towards other EMU countries. The mean of the correlation
is 0,88. Meaning that Belgium correlates on average 0,88 with the
other EMU countries. Median shows that BEL20 correlates with half
of the member countries equal or more than 0,94. It can be therefor
discussed if Belgium is appropriate in terms of diversification, as it
moves similarly to the most of the other stock exchanges with in
EMU.

Figure 2:Histogram of BEL20-index

Histogram presents the BEL20 index
correlation between the other member
counries by plotting them into a chart. The
emphasis seems to be towards the linear
relationship, 1,00, there are more countries
with strong relationship with BEL20. It is
interesting how BEL20 follows CAC40 and
ATX with remarkable correlation of 0,99.
This is extremely strong, and provides almost
no room for diversification in terms of
Belgium and France, or Belgium and Austria.
Also in the case of other over 0,95 correlation
it is doubtful that it provides a suitable
possibility for diversification. The chart
presents also the standard deviation on the
right side, however it is not necessary to
analyse it in this case as there observations
and the dispersion is clearly presented in the
histogram.
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5.3.2 Germany
Germany is also one of the members which was involved with the EMU from the beginning and
therefore the member for the whole period of the study. The table below presents the correlation
between the DAX30 and all the other indexes within the EMU.

Table 5: Correlation of DAX30-index

BEL
20

DAX
30

ISEQ
30

IBEX
35
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40

MIB
30

LuX AEX ATX PSI
20

OMX
H25

ATH
EX

SBI
20

CYP SAX MSE

DAX30 0,88 1 0,71 0,98 0,91 0,82 0,97 0,91 0,93 0,97 0,97 0,95 0,88 0,97 0,43 0,64

The table above outlines each single correlation and as mentioned earlier equal or over 0,95
correlation are marked with the bolder text. Dax30 index is strongly correlated with Spain, France,
Portugal, Finland, Greece and Cyprus. However, 11 of the 15 countries are correlated in close to 0,9
figures. Germany has the lowest correlation with the later members of the EMU, Malta and
Slovakia. On the other hand Germany is closely related to the other two of the four new members,
Slovenia and Cyprus. Another remarkable point is that the third lowest correlation for Germany
exists with Ireland., which is one of the older members of the EMU. The dispersion is presented in a
more descriptive way in the below.

DAX30 index seem to be on average correlated with other EMU
countries with 0,86. Median is 0,91 in this case, and range is 0,55,
showing that half of the countries are in over 0,91 correlation. This
will follow the previous discussion where can be considered it hard to
find stock exchanges which are not in correlation wit Germany

Figure 3:Histogram of DAX30-index

Histogram presents the correlation for the
DAX30 index. It shows how the correlation
is dispersed between DAX30 and other
EMU countries. It is easy to realise that the
correlation is focusing on the right side,
close to the 1,00 which would indicate the
linear relationship. As menioned there are
four stock exchanges which differ.
Slovakia, Malta, Ireland and Italy provide a
correlation of around 0,8 or less. This can
be considered to provide some possibilities
in terms of Germany.
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5.3.3 Ireland
Ireland is a bit distant from the mainland Europe, in terms of location. It is in a separate island, and
behind the “block” of the UK. Ireland joined the monetary Union from the beginning. The
correlation table similar to previous tables are presented below.

Table 6: Correlation of ISEQ30-index
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20
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30
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30
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35
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LuX AEX ATX PSI
20

OMX
H25

ATH
EX

SBI
20

CYP SAX MSE

ISEQ30 0,95 0,71 1 0,74 0,93 0,97 0,79 0,90 0,87 0,77 0,84 0,86 0,38 0,65 0,36 0,77

As presented in earlier cases, correlation over 0,95 is highlighted. ISEQ30 is correlated very
strongly with BEL20 and MIB30, meaning the Belgian and the Italian exchanges. In addition,
strong correlation with over 0,9 can be found with two more countries, France and The Netherlands.
A glance over the Ireland correlation whit other countries sees to be lower, compared to Belgium
and Germany presented in the previous chapters. There can be found 8 countries with less than 0,8
corrrelation, which is indicating only a moderate correlation. More over there seem to be even
under 0,4 correlation with Slovakia and Slovenia, indicating only a weak correlation. We will see
the dispersion in the histogram below.

The dispersion is suggested also by the mean, which in this case is
0,766. Also the median is lower, with half of the correlation falling
under 0,79. This already presents possibilities for some diversification
with only moderate correlation.

Figure 4:Histogram of ISEQ30-index

As it can be seen, the histogram is much
flatter than in the cases of Belgium and
Germany. This indicates more possibilities to
suitably diversify. There is less tendency
towards the linear correlation, suggesting that
the movement in Ireland differs from some
other EMU countries. More over a strong
correlation can be found with only 4 of the
stock exchanges.
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5.3.4 Spain
Spain is also one of the 11 member which entered to the monetary union from the start. Similarly to
the previous countries the table presents the correlation between IBEX35 index and other EMU
indexes.

Table 7: Correlation of IBEX35-index
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20
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30
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20

OMX
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20

CYP SAX MSE

IBEX35 0,90 0,98 0,74 1 0,92 0,84 0,97 0,91 0,92 0,97 0,96 0,94 0,83 0,96 0,41 0,62

IBEX35 index is correlated very strongly with Germany, Luxembourg, Portugal, Finland and
Cyprus, these countries have over 0,95 correlation with the IBEX35 index. As the table presents the
indexes in Belgium, France, The Netherlands, Austria and Greece are correlating with over 0,9
representing a strong correlation. The lowest correlation exists with Slovakia, Malta and Ireland.
The dispersion is illustrated on the histogram below.

The mean of the correlation between IBEX35 and other EMU indexes
is 0,858, and the median 0,92. On the other hand we can conclude from
the table on the side that the range is 0,57. This means that there is
countries with very close, almost a linear relationship. However there is
also countries with less correlation, with only 0,41. The table presents
that data is concentrated with high median, but still the range presents
that the data is spread with maximum and minimum values difference.

    Figure 5:Histogram of IBEX35-index

It might be easier to point out with the histogram
that there is three countries which have a
correlation under 0,8 and that they are separated
from the other bundle of countries with over 0,8
correlation with Spain. As the other 12 countries
seem to be closer or over the 0,9 correlation.
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5.3.5 France
French is a central European country and located in the center of the Europe. It has been in the
process of EMU from the beginning, and therefor during the whole period of the data. The results
are presented at first in the table below.

Table 8: Correlation of CAC40-index
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30
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35
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20

CYP SAX MSE

CAC40 0,99 0,91 0,93 0,92 1 0,98 0,94 0,99 0,98 0,93 0,97 0,97 0,65 0,86 0,44 0,78

CAC40 is the index which measures the performance of the French stock exchange. As it can be
outlined French stock exchange seems to be strongly correlated with Belgium, Italy, The
Netherlands, Austria, Finland and Greece. With almost a perfect linear relationships with all of
these. Strong correlation exists in addition, with Germany, Ireland, Spain, Luxembourg and
Portugal. Cyprus seem to have even strong relationship with France. Three out of the four recent
members are the lowest in terms of correlation. It has to be pointed out that Slovakia and Slovenia
are the least correlated, respectively.

The figures calculated from the table above are plotted in the table
on the right hand side. As we can see the mean is 0,883 and the
median is 0,93. However again there is difference between the
minimum (0,44) and the maximum(0,99). With the range of 0,55,
this shows that the results are dispersed as it can be realised from the
histogram below.

                   Figure 6:Histogram of CAC40-index

With the histogram it is easy to get an idea
where most of the results are concentrating.
It seems that the highest points are close to
the 1,0 presenting a strong positive
correlation. Otherwise the histogram is flat,
with only few observations differing from
the strong relationship.
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5.3.6 Italy
Italian stock exchange is in Milan and the index which is used in the thesis is MIB30. Italy has had
the currency Euro currency from the start. The results of the correlation between MIB30 index and
other EMU county indexes are presented in the table below.

Table 9: Correlation of MIB30-index
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20

CYP SAX MSE

MIB30 0,98 0,82 0,97 0,84 0,98 1 0,87 0,97 0,94 0,85 0,92 0,94 0,52 0,75 0,47 0,79

Italy has very strong correlation with BEL20, ISEQ30, CAC40 and AEX. In addition to Belgium,
Ireland, France and the Netherland the strong correlation exists with two other countries with over
0,9 correlation. These two countries are Austria and Greece, however there is Germany, Spain,
Luxembourg and Portugal with over 0,8 correlation. Also in the case of Italy the four least
correlated countries are Slovakia, Slovenia, Cyprus and Malta.

In the table on the left the numbers from the table above are used to
calculate the Mean. Also the median, range, minimum and maximum
are presented. Mean for the correlation between Italy and other EMU
countries is 0,841, and median 0,87. The range being 0,51 gives also a
dispersed description of the data. It will be easier to grasp the
dispersion with the histogram below.

                 Figure 7:Histogram of MIB30-index

The histogram shows that the pattern is
slightly different with he correlation
between MIB30 and other indexes. It can
be said that there is most values closer to
1,0 with the highest points. However,
another set of results is concentrated
somewhat around 0,80 level of correlation.
There is also a some observations
separated from the most of the results. It
can be seen three different levels with low,
quite strong and very strong correlation.
As the values range between 0,47 and
0,98, resulting the range of 0,51.
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5.3.7 Luxembourg
Luxembourg is a small country in the middle of Europe between Belgium, France and Germany.
Belonging in to EMU from the beginning, means that the Luxembourg has been in EMU also
during the whole observation period, between May 2005 and April 2009. The correlation between
the LuX index and other European indexes are presented in the table below.

Table 10: Correlation of LuX-index
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CYP SAX MSE

LuX 0,94 0,97 0,79 0,97 0,94 0,87 1 0,96 0,97 0,97 0,98 0,96 0,81 0,93 0,46 0,69

LuX is very strongly correlated with the German, Spanish, Dutch, Austrian, Portuguese, Finnish
and Greek indexes. Strong correlation exists also with Belgium, France and Cyprus. These strong
and very strong correlation add up to 10 of the 15 countries. With lower correlation existing with
the other five member countries. Lowest correlation is with Slovakia with 0,46 correlation. Malta
has relatively low correlation with under 0,7 correlation. Other 3
countries are close to 0,8 or over that level

The mean of the correlation between Luxembourg and other EMU
countries is 0,881, with the median of 0,94. The table on the left
presents there is dispersion also between Lux and some other stock
exchanges, it can be seen also from the histogram below.

Figure 8:Histogram of LuX-index

LuX index seems to follow the similar pattern
as the other countries presented previously.
Majority of the values are concentrated
towards the right end of the histogram,
indicating a concentration towards a strong
positive correlation. However some values
seem to fall to 0,8 correlation, and a few
observation can be found with relatively
smaller correlation. The minimum observed
correlation being 0,46, which is the correlation
between le LuX index and the Slovakian index
SAX.
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5.3.8 The Netherlands
The Netherlands is another central European country. The index which is followed is AEX index, it
is described more precisely earlier. The correlation between this representative index AEX for the
Dutch stock exchange and the correlation is presented in the table below.

Table 11: Correlation of AEX-index
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AEX 0,99 0,91 0,90 0,91 0,99 0,97 0,96 1 0,99 0,92 0,97 0,98 0,68 0,85 0,50 0,77

Belgian, French, Italian, Luxembourg, Austrian, Finnish and Greek indexes are closely related to
the Dutch index. There can be pointed out 4 other indexes closely related to AEX, these are
German, Irish, Spanish, Portuguese indexes. Cyprus stock exchange can also be considered rather
strong correlation with 0,85.

The table presents the combined values from all the 15 correlation
figures presented between the Dutch and other EMU-member
indexes. It can be pointed out that the mean is 0,886 indicating
also less dispersion. Median being 0,92 is not the highest so far,
and as presented in the table above there is belgian and french
indexes which are correlated with 0,99 to the AEX-index. The
whole picture is easier to grasp with the histogram below.

                Figure 9:Histogram of AEX-index

The histogram presents a correlation
plotted in terms of popularity. As in the
earlier cases there is only few of the
countries with correlation which is not
close to the strong correlation.
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5.3.9 Austria
Austria adopted the Euro from the start. It has Euro as a domestic currency in circulation since
2002, like the other members which adopted the Euro from the start. The correlation for Austrian
index, ATX, is presented in the below.

Table 12: Correlation of ATX-index
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ATX 0,97 0,93 0,87 0,92 0,98 0,94 0,97 0,99 1 0,92 0,98 0,98 0,69 0,86 0,51 0,77

Austrian index is very correlated with 6 of the 15 members, in addition to this there is 4 other
countries with over 0,9 correlation. Also we can find two of the countries with correlation less than
0.9, however these two countries are presenting relatively low correlation.

In the case of Austria the Mean, and the Median seem to be similar
than in the previous case of Netherlands. The mean being 0,885 and
the median being as high as 0,93. The histogram below presents the
dispersion of the correlations in a descriptive manner.

Figure 10:Histogram of ATX-index

As we can conclude from the histogram, as
well the results are concentrated on the strong
relationship. There is again few observations
in with less correlation. As the table above
presented the minimum is 0,51 and the
maximum 0,99. It seems that there is not lot
of dispersion, as only three of the indexes are
correlated with Austrian ATX index with less
than 0,8 correlation.
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5.3.10 Portugal
Portugal is located in the south-east Europe, the country has been part of the monetary union from
the beginning and thereofre adopted Euro as a medium of exchange in the beginning of 2002. The
Index used for Portugal is the PSI20, which is constructed by 20 stocks and provides a decent
picture from the Portuguese stock markets. The PSI20 correlation with 15 other member countries
is presented in the table below.

Table 13: Correlation of PSE20-index
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PSI20 0,91 0,97 0,77 0,97 0,93 0,85 0,97 0,92 0,92 1 0,97 0,96 0,84 0,96 0,35 0,67

The correlation in over 0,95 level is found with 6 stock indexes. Germany, Spain, Italy,
Luxembourg, Finland, Greece and Cyprus patterns are in a close relationship with the PSI20 index.
The interesting in this case is that there is close to linear relationship with the Cyprus index.
Otherwise, there is 4 exchanges with over 0,9 but under 0,95 correlation. The lowest correlation
exists by far with the Slovakian exchange.

We can see that the from the table that the range is 0,62 in this case,
which is the largest so far. Otherwise the mean and the median are at
the similar level than in the previous countries. PSI20 seem to be
similar with the previous indexes. The descriptive histogram og the
results is presented below.

Figure 11:Histogram of PSI20-index

We can see that there is increasing amount of
observations towards the right. Indicating the
strong relationship. In this case there is also
few observations separately, few with around
0,8 correlation. Slovakia was reported to have
the lowest correlation with the Portuguese
index. This is shown clearly in the histogram,
there is observation which can be found on
the left end of the histogram
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5.3.11 Finland
Finland is also one of the members which has been in the monetary union from the start, and
therefor used the Euro currency for the whole period of the study. The index used in our study is
OMX Helsinki 25, which is described in detail earlier in this thesis. The correlation between the
Finnish stock exchange and all the other member countries is presented below.

Table 14: Correlation of OMXH25-index
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OMXH25 0,96 0,97 0,84 0,96 0,97 0,92 0,98 0,97 0,98 0,97 1 0,98 0,78 0,93 0,46 0,72

The correlation with over 0,95 exists with 9 of the 15 countries, in addition strong correlation of
over 0,9 exists with two more countries. It can be seen that there is only four countries which are
not strongly correlated. The lowest correlation is with the Slovakian index, SAX. On the other hand
there is lower correlation with Malta and Slovenia, as well. With Ireland the correlation of 0,84
exists.

In the case of OMXH25 index there is interesting point of median,
which is 0,96. As presented above table there is lot of countries
with strong relationship with the OMXH25 index. We can conclude
that also from the histogram below.

Figure 12:Histogram of OMXH25-index

There is by far the highest value on the
closest of the maximum 1,0. There are four
countries separated with the Slovakia being
much further than others.
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5.3.12 Greece
Greece joined to EMU in 2001, few years later than the other initial members. However, Greece
was already in the EMU by the beginning of 2002 when the Euro was adopted as the common
currency in circulation. The index which is used to measure the Greece stock exchange is, Athens
based, ATHEX. The correlation with the other indexes is presented below.

Table 15: Correlation of ATHEX-index

BEL
20

DAX
30

ISEQ
30

IBEX
35

CAC
40

MIB
30

LuX AEX ATX PSI
20

OMX
H25

ATH
EX

SBI
20

CYP SAX MSE

ATHEX 0,97 0,95 0,86 0,94 0,97 0,94 0,96 0,98 0,98 0,96 0,98 1 0,75 0,90 0,50 0,75

The highest correlation exists with Finland, The Netherlands and Austria, with a 0,98 each. There is
5 other countries which are very strongly correlated. In addition to the 8, there is 3 other indexes
which are strongly related to the ATHEX index with over 0,9 correlation. The lowest correlation
exists also in this case with the Slovakian index.

As we can see from the table on the left the mean of all the correlation
with the indexes is the highest so far and equals to the mean for the
correlation of Finnish OMXH25 index, which was presented
previously. The median is also high, with 0,95. The smallest range
also supports the fact that this index has high correlation with other
exchanges. We can see from histogram below more detailed picture of
dispersion of the correlations.

           Figure 13:Histogram of ATHEX-index

The concentration is definately towards
the high correlation. Slovakia is in the
middle level, Slovenia and Malta are
somewhere in the middle. The other
countries are correlated with more than
0,8 and with the most being strong
positive correlation with over 0,9.
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5.3.13 Slovenia
Slovenia is the oldest member accepted after the Euro came into the circulation in 2002. Slovenia
introduced Euro in the beginning of 2007. This means that the during the first 20 months of the 48
months studied Slovenia was not part of the monetary union. This will be discussed further in the
analysis. First the correlation between the SBI20 index and other EMU indexes is presented.

Table 16: Correlation of SBI20-index

BEL
20

DAX
30

ISEQ
30

IBEX
35

CAC
40

MIB
30

LuX AEX ATX PSI
20

OMX
H25

ATH
EX

SBI
20

CYP SAX MSE

SBI20 0,62 0,88 0,38 0,83 0,65 0,52 0,81 0,68 0,69 0,84 0,78 0,75 1 0,89 0,42 0,31

There is no correlation over the 0,9 with Slovenian SBI20 index and other EMU country stock
exchange. The highest correlation exists with Cyprus(0,89) and Germany (0,88). The lowest
correlation is with Malta and the MSE index, with 0,31 correlation.

The mean of the SBI20 correlation is 0,67 and the median 0,69. Both
of these are the lowest figures so far. The range however is more
similar to others between 0,5 and 0,6 being 0,58, however there is no
higher correlation with over 0,9. Therefor there is the lowest
correlation so far with Malta. It is interesting to see the dispersion of
the date from the histogram below. e

Figure 14:Histogram of SBI20-index

As can be seen from the histogram the data is
well spread. The histogram is flat, and there is
the highest peak in aroun 0,8 correlation.
However there is missing correlation indicating
the high correlation. There seems to be also
more countries with lower correlation when
compared to the results presented previously.
The correlation with the SBI20 index and other
indexes is different than in the previous cases
explored.
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5.3.14 Cyprus
Cyprus and Malta entered to the EMU from the beginning of 2008. Which means that somewhat
half of the observations are prior the EMU and another half is after joining the EMU. Then Cyprus
index correlation is presented below.

Table 17: Correlation of CYP-index

BEL
20

DAX
30

ISEQ
30

IBEX
35

CAC
40

MIB
30

LuX AEX ATX PSI
20

OMX
H25

ATH
EX

SBI
20

CYP SAX MSE

CYP 0,83 0,97 0,65 0,96 0,86 0,75 0,93 0,85 0,86 0,96 0,93 0,90 0,89 1 0,30 0,57

As the table above presents the strongest correlation with Cyprus exists with German, Spanish and
Portuguese indexes. These three countries are in over 0,95 correlation, three other countries are in
the strong correlation with over 0,9. These are Luxembourg, Finland and Greece

From the table on the left we can see the mean (0,814) and the
median (0,86). The range being a remarkable 0,67 presenting a case
where there is large difference between the highest correlation with
Germany (0,97) and the lowest correlation with Slovakia (0,30). The
histogram below plots the correlations.

                Figure 15:Histogram of CYP-index

 As can be figured out from the histogram
the values are not that dispersed. It is only
one value a distant and therefore
increasing the range figure, this is the
correlation between the Cyprus and
Slovakia. The vast majority of the
correlation’s are in between 0,8 and 1,0.
This shows a rather positive correlation in
most of the cases.
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5.3.15 Slovakia
Slovakia is the most recent member of the European Monetary Union. Slovakia joined from the
beginning of the 2009. This means that only 4 last months of our study Slovakia was part of the
EMU. The possible implications will be discussed further under the analysis chapter. However, the
findings are presented here. The below table shows the correlation between the Slovakia and EMU.

Table 18: Correlation of SAX-index

BEL
20

DAX
30

ISEQ
30

IBEX
35

CAC
40

MIB
30

LuX AEX ATX PSI
20

OMX
H25

ATH
EX

SBI
20

CYP SAX MSE

SAX 0,45 0,43 0,36 0,41 0,44 0,47 0,46 0,50 0,51 0,35 0,46 0,50 0,42 0,30 1 0,21

It is easy to figure out from the table above that the correlation between SAX and other indexes are
relatively low. The lowest correlation being with Malta and the MSE index, with only 0,21
correlation.

The mean of the correlation is 0,418 and the median 0,44, both of
these figures are clearly the lowest so far. The range is also only
0,3, which is the lowest figure so far as well. The highest
correlation is 0,51 with the Austrian index, although the
correlation of 0,5 presents only a small positive correlation.

Figure 16:Histogram of SAX-index

From the histogram it is possible to notice
even more clearer how the correlation
figures are dispersed. All of the values are
on the left side of the histogram, indicating
very low positive relationship. It can be
pointed out that most of the values are in
somewhere between 0,4 and 0,5, although
some values are outside of that region. So
far, the Slovakia presents clearly the
lowest correlation with the EMU
members.
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5.3.16 Malta
Malta joined to EMU with Cyprus in 2008 as mentioned earlier under the empirical data of Cyprus.
Therefore, it has been in EMU for the 28 of the 48 months observed. MSE index is used to replicate
the Malta stock exchange, and the correlation table is presented below.

Table 19: Correlation of MSI-index

BEL
20

DAX
30

ISEQ
30

IBEX
35

CAC
40

MIB
30

LuX AEX ATX PSI
20

OMX
H25

ATH
EX

SBI
20

CYP SAX MSE

MSE 0,78 0,64 0,77 0,62 0,78 0,79 0,69 0,77 0,77 0,67 0,72 0,75 0,31 0,57 0,21 1

Similarly to Slovakia and Slovenia there is no indexes which correlate with MSE with over 0,9
correlation. In fact, there is not a single index with over 0,8 correlation, as the highest is with Italy
with 0,79 correlation. On the other hand the lowest correlation is with Slovakia with only 0,21
correlation.

In the case of Malta the mean of the correlation is 0,66 and the median is
0,72. There is somewhat dispersion as the range is 0,58. The histogram
below presents the data in descriptive way.

              Figure 17:Histogram of MSE-index

From the histogram we can conclude that
most of the correlation with MSE index
is between 0,6 and 0,8. In fact, the
highest amount of correlation adding up
to 40% is very close to 0,8. Other values
are a single values, with three
observation on under 0,6. Slovakia and
Slovenia are much further away from
other observations, indicating a low
correlation between the MSE-index.
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5.4 Country specific yearly data

5.4.1 Introduction

Empirical part two describes the correlation as in the part one. However, in this part the results are
presented year by year. In the first part the results were presented for the whole period from May
2005 to April 2009. This part is concerned for single values for each year. Total research was made
from the 1044 days from 2nd May 2005 until 30th of April 2009. The reason why we present the
results is to give a possibility to elaborate on possible differences on a short-run. The first part of
the empirical data concentrated on the longer period of 4 years. This way it is possible to receive
more information about the correlation of a country index, moreover it is possible to see if the
correlation is constant or is there possibility to diversify in a short run.

It has to be mentioned that all the results are with a significance of 5% in a two tailed test. This is
according to the statistical methods, where the significance provides information how significant
the results are statistically. Reason for the empty spots in the tables are that if the correlation is not
statistically sound, it was decided to take out from the results. The empty spots are presenting a case
where there cannot be made any conclusions from the correlation that year. Instead of drawing
conclusions from a data which is not reliable, the decision to overlook these was made. There can
be problems if there is large amount of missing values, however luckily in this study there is only
few missing values.

The presentation of the data is made by keeping in mind the whole picture, therefore the interesting
changes are pointed out for each country. The basis for the interesting changes have been either if
the certain correlation is fluctuating significantly. Which is significant can be debated, in this case
the marked correlation is if the fluctuation is over 0,2,. The intention is to point out fluctuations
which are off from the pattern of the average correlation. In some cases it is pointed out if the
fluctuating is large over the years even though holding into the boundaries. Presenting the yearly
correlation, it is possible to elaborate on the possibilities to suitably diversify on a shorter period.

5.4.2 Belgium Table 20:Yearly correlation of BEL20-index

Table presents the yearly correlation between the
BEL20 index and all the other EMU indexes. The
final column presents the total correlation, that is
the one which the yearly correlation is compared
against.

Most of the missing values are concentrated on
the year 2007, in addition to this there is only
three indexes which are not fluctuating
significantly over the 2007. Fluctuation can be
found also in case of SBI20, SAX and MSE,
where the values seem to fluctuate from strong
positive correlation to even strong negative
correlation



41

5.4.3 Germany Table 21:Yearly correlation of DAX30-index

In case of the DAX30 it also seems that the
remarkable fluctuation exists in for the year 2007.
It can be found only 4 of the stock exchange
indexes which are on a normal level.

In addition to this there is also large fluctuation
between Germany three of the later joined
countries. These are Slovenia, Slovakia and Malta.

5.4.4 Ireland Table 22:Yearly correlation of ISEQ20-index

ISEQ20 index have similar patter, 2007 seems to
be different than other years. Also the correlation
with the four new members are fluctuating over
the years.

The few missing values are also found under the
year 2007 correlation figures. However the
interesting is the case of Luxembourg and
Germany. It seems that the correlation during
2007 had an affect to the total values. ISEQ30 and
DAX30 seem to correlate with over 0,9 during all
the years except 2007, this affects to the total
correlation lowering it to 0,71. Similar case is
with the Luxembourg, 2007 correlation is
decreasing the total correlation.

5.4.5 Spain Table 23:Yearly correlation of IBEX35-index

Spanish IBEX30 seem to correlate similarly, than
the previous indexes. Most of the values are valid
and present the correlation which is sufficient and
stable over the years, except the year 2007 which
tends to differ from the general pattern. Few of the
indexes have the affect during 2006 as well, like
Austria and Greece.

However, Cyprus seem to follow the general
pattern of strong positive correlation. Other three
countries which joined later on are showing a
fluctuating correlation figures. Although we have
to remember that even though they are fluctuating
they are statistically valid.
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5.4.6 France Table 24:Yearly correlation of CAC40-index

CAC40 is the index which we use for the French
stock exchange. As we can see from the table,
there is only 4 countries in 2007 which have
correlation with France which is not significantly
fluctuating.

There is large fluctuation from negative to
positive correlation with Slovakia, Slovenia and
Malta. Cyprus has fluctuation only over the 2007,
It seems that most of the other countries have
correlation which are only slightly fluctuating
over the years 2005,2006, 2008 and 2009. Year
2007 remains the year when there is significant
differences.

5.4.7 Italy Table 25:Yearly correlation of MIB30-index

Correlation between Italy and other EMU
countries seems to be stable. However, with two
exceptions.

The first is that, the four recently joined countries
and their correlation with the MIB30-index
fluctuates significantly. Correlation with these
countries is between a strong negative correlation
and strong positive correlation.

Another exception is the year 2007, during that
year there is only two stock exchanges which have
correlation without significant fluctuation.

5.4.8 Luxembourg Table 26:Yearly correlation of LuX-index

The pattern for LuX index is similar than the
previous indexes. There can be seen fluctuation in
the values for the year 2007, otherwise Austria is
the exception with having fluctuation for the
2006.

Otherwise there is fluctuation for correlation with
greece over the 2006 and 2007. There is also
fluctuation for the three countries which joined the
EMU after the initial stage. Slovakia, Slovenia
and Malta are fluctuating with correlation from
negative to strong positive correlation.
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5.4.9 The Netherlands Table 27:Yearly correlation of AEX-index

AEX index is representing the Netherlands stock
exchange. AEX is positively correlated with all the
other indexes except Slovakia, Slovenia and Malta.
With these countries correlation varies from weak
negative correlation to strong positive correlation,
depending on the year.

In the year 2007 the correlation between AEX and
few other EMU countries fluctuates over the 0,2
boundary. DAX30, CAC40, LuxX, ATX and
OMXH25 are still acting within the reasonable
boundaries. However with ATX there is fluctuating
for 2006 and 2009.

5.4.10 Austria Table 28:Yearly correlation of ATX-index

Austrian ATX index has somewhat different
changes in correlation than the previous countries.
Similarity is that the Slovakia, Slovenia and Malta
are still providing results which fluctuate over the 5
time periods.

However, even there is some fluctuation over the
2007, it seems that 2006 is also fluctuating for the 5
of 15 indexes. Some of the countries experience
fluctuation for both 2006 and 2007 still indicating
positive correlation, but weaker during those years.
There is fluctuation with the Dutch index for the
2006 and 2009 correlation.

5.4.11 Portugal Table 29:Yearly correlation of PSI20-index

The fluctuation in terms of the correlation between
PSI20 and EMU countries exists during the year
2007, for that year there is only German and
Slovenian exchange which can be seen to have
reasonable fluctuation. Correlation with other 13
countries is fluctuating more than 0,2, and with
Slovakia and Malta the fluctuation exists over the
all five periods.

In this case Slovenia seem to hold the reasonable
positive correlation over three periods of five.
From the 2005 value we cannot draw conclusions,
and for 2009 it is only a weak positive correlation.
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5.4.12 Finland                    Table 30:Yearly correlation of OMXH25-index

The correlation with the OMXH25 and other
EMU countries follows a straightforward pattern
over the five time periods.

The correlation for the 2007 fluctuates from the
total correlation with all the indexes except three.
These are Luxembourg,  The Netherlands and
Austria. On the other hand with Slovenia,
Slovakia and Malta the correlation fluctuates over
the whole five periods.

5.4.13 Greece Table 31:Yearly correlation of ATHEX-index

Correlation with the Greek ATHEX index and
other monetary union countries fluctuates over the
2007. This is the case with most of the indexes as
mentioned earlier, however with some countries
the fluctuation exists also during the 2006. This
case exists with Spain, Luxembourg, Portugal and
Cyprus. With the Dutch AEX-index the
fluctuation exists over the 2009.

With the three later joined countries there is
fluctuation over the whole period, only one of the
four new members which have stabile correlation
is Cyprus.

5.4.14 Slovenia Table 32:Yearly correlation of SBI20-index

The correlation between the Slovenian SBI20
index and the other 15 member countries
fluctuates heavily over the five time periods. As
we can see from the table there is heavy
fluctuation with almost all the exchanges. The
total correlation from May 2005 to April 2009 in
all of the cases indicates a positive correlation.
However, the correlation for the single time
periods is fluctuating.

The empirical findings present that the correlation
actually changes heavily over the time periods. It
fluctuates from strong negative correlation to
strong positive correlation, it depends which
relationship and which time period is explored.
With Portugal and Cyprus the correlation exists somewhat stable over the time period, at least over
the three out of five periods.
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5.4.15 Cyprus Table 33:Yearly correlation of CYP-index

The Cyprus stock exchange index seem to correlate
more stable than other new countries entered to the
EMU during the time period. We can see that the
fluctuation for the whole period exists only with
four member countries, Ireland, Italy, Slovakia and
Malta.

In other cases the fluctuation is only mostly for the
2007 value, with Austria and Greece some
fluctuation exists for the correlation of 2006. With
Slovenia the correlation exists over the 2005 and
2009 periods, these are the two periods which are
not including the whole year.

5.4.16 Slovakia Table 34:Yearly correlation of SAX-index

The correlation between SAX-index and the stock
exchanges in the other member states is fluctuating
strongly. It can be concluded that the fluctuation
exists with all the countries, the correlation is
moving from strong negative correlation to the
strong positive correlation.

For the year 2005 there is also lot of missing values,
however there is lower amount of missing values
for the 2006 and 2007, and no missing values for
the 2008 and 2009. The total correlation over the
4years and 5 time periods is a weak positive
correlation with all the countries. However, we can
see that for the 2008 and 2009 there is much
stronger positive correlation than the total. For 2007
and before, there is missing values and the correlation
fluctuates heavily.

5.4.17 Malta Table 35:Yearly correlation of MSE-index

The correlation between the MSE index and other
monetary union countries is fluctuating heavily over
the explored period. There can be found also
missing values for all the years except 2008. It can
be noticed that all the values for 2006 and 2007 are
resulting to negative correlation.

For the 2005, 2008 and 2009 the correlation is
positive. Especially remarkable is the fact how the
correlation changes. For the 2005 the correlation wit
other indexes indicates strong positive correlation,
for the year 2006 and 2007 a weak negative
correlation in most of the cases. For the year 2008
there is strong negative correlation in almost all the
cases, this correlation drops slightly for the year 2009.



46

6. Discussion and Analysis

Discussion and Analysis -chapter will presented the empirical findings in the context of the whole
thesis. Connecting the empirical findings to the theories will be used as a base for the chapter.
However, the connection is drawn even to the background and the purpose of the thesis.  The goal
was to tackle two research questions, where the primary question is testing the correlation within
EMU and the secondary question is trying to apply the knowledge from the first question into
practice in terms of diversification.

6.1 Introduction

Empirical findings of the thesis were divided into two major sections; first the results were
presented in a general context with presenting the overall results for the whole time period. In the
second part the 4-years time period was divided according to the yearly data; presenting the 2005,
2006, 2007, 2008 and 2009 separately.

Analysis section will follow similar outline than the empirical data. Overall analysis is presented in
the chapter 6.3, while the yearly data will be presented in the chapter 6.4. Chapter 6.2 is discussing
about the findings in a more general context by applying the whole thesis into the findings by
presenting the empirical data with the thought process and the red thread of the thesis. All of the
arguments presented in the chapters 6.2, 6.3 and 6.4 are creating the ground for the conclusion
chapter (chap. 7).

6.2 General discussion

Companies issuing shares will provide the investor a possibility to participate in the profit sharing
of the company. (Chapter 1.2) Investor might benefit in terms of capital gain, interest or dividend,
as described by Levinson (2005) in the chapter 4.3. Seeking a possibilities to invest has led the
investors to create a measures the evaluate the performance of the stock exchanges by creating the
indexes to measure the performance, as described be Dubil (2005). Indexes are achieving to
replicate the performance of domestic stock markets. (Levinson 2005) The stock exchanges are
even outlining that the index replicates the performance of the domestic market, and that the index
can be used to describe the performance of a national stock markets. (Chapter 3.4.2-3.4.17)

The primary problem question achieves to research the relationship of EMU stock exchanges
(Chapter 1.3). However, the question itself is distant and without practical purpose. Remenyi (2005)
outlines the purpose of conducting a research by describing the research as a problem which needs
to be solved. The problem in this case is not the correlation, but the diversification. Without the
results from the primary question there would not be possibilities to answer the secondary question.
Moreover, without the secondary question it could be difficult to find a purpose to explore the
primary question as the “problem” would be lacking.

The empirical findings concentrate on the past data, which is in general referred as characteristics
for the technical analysis. (Brunnermeier 2001) Brunnermeier (2001) presents where it can be
useful, by suggesting that new information and the possibility to increase the investors’ choice
would create a value for the technical analysis. Bringing new information is part of the empirical
findings of this research, as the research includes the recent data with including even the recent data
from 2009. Bringing new information to the investor is one of the key purposes of the
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thesis.(Chapter 1.4) It is possible therefore to argue that the research is beneficial also only in terms
of the empirical data. Bringing new information and improving the investors possibilities are
suggesting that the results can be seen also as a separate part. Possibility to use solely the empirical
part and the numbers will allow the investors to make subjective decisions how to interpret the
results.

6.3 Analysis of the overall data

European Union was created to bring peace, stability and prosperity to Europe. Increasing the
collaboration between the European countries, bringing the countries closer together was the aim of
the Union. European Monetary Union is set to achieve the same purpose, as EMU is referred as the
last step of the economical collaboration.(chapter 4.2) Akumbu (2007) describes the credit risk is
present. This can be seen as one reason suggesting investments within the Monetary Union. The
Empirical data suggest that the stock exchanges within EMU are positively correlated. If this is
because the EMU, or the globalisation described by Fabozzi (2002) can be discussed.

As Chen and Popovich describe, correlation is a statistical measure indicating the relationship
between two variables. Ruppert (2005) and Malkiel (2007) suggest in the chapter 4.6 that the
measure of correlation is suitable to evaluate the possibility to diversify the portfolio according to
the lessons of Markowitz (1959, 1991).

Previous research suggests that the stock exchanges are becoming closely correlated in the world. .
(Panton et al. 1976, Hillard 1979, Watson 1980, Philippatos et al. 1983, etc.)  Further correlation is
presented in the study by Syriopoulos (2004) where the central European stock exchanges were
presented correlated. This is agreed upon in the study from Kempa and Nelles (2001). However,
according to their prior 2001 results, the Finnish, Irish and Italian stock exchanges seem to indicate
less correlation than the empirical findings of this study. This conclusion is made through simple
comparison of the results.

Exploring the correlation between the stock exchanges is done by using the Indexes, these indexes
are set to measure the performance of the countries stock market, as presented in the chapter’s
3.4.2-3.4.17. The manner the indexes are constructed suggest that they represent the domestic stock
market and even the stock exchanges suggest that the indexes are suitable measures for the national
stock market. (Chapters 3.4.2-3.4.17)

The global correlation presented by previous research (Chapter 2.4) exists in our results as well.
Similar findings are presented for EMU, as it is possible to see this from the empirical data section.
(Chapter 5.2) All the countries seem to be positively correlated. The level of correlation however
differs. This can be agreed upon when exploring the table in the chapter 5.2.

Therefore, providing the answer to the primary question (Chapter 1.3) is simple. Chapter 5.2
presents that the positive correlation exists. Leading to conclusion; the stock exchanges within the
European monetary Union are positively correlated. However, it has to be understood that the level
of the correlation differs.

Markowitz (1959, 1991) presented the possibility to reduce the risk of the portfolio by diversifying
the investment. The risk what is referred in this context is the specific risk of the company, as
Buckley (2004) describes it in the chapter 4.4. Unsystematic risk is not possible to diversify.
However, as presented by Fabozzi (2002) the investor might seek the diversification even for
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unsystematic risk by investing globally. The empirical data shows that the correlation results are
dispersed, suggesting possibility to diversify.

The table in the chapter 5.2 provides 120 observations between the
EMU countries. The table on the right provide the results from the
table in Chapter 5.2. Conclusion from the table is that the
correlations between the countries differ. The values have a range of
0,78 with the lowest correlation being only 0,21 and the maximum
correlation is 0,99. It has to be understood in contrast with the
chapter 4.6 and 4.7 that the correlation 0,99 is indicating almost the
perfect positive linear relationship. Malkiel (2007) argues that
reducing risk is possible as long as the variables are not perfectly
correlated. Therefore a little the diversification is possible even in the case of 0,99. However, it can
be debated that it offers possibly too little diversification to reduce the risk appropriately. The table
above presents also that the median of the correlations is 0,90, this indicates that half of the country-
pairs are correlated with less than 0,90. Investments in this category will provide already a better
measure for risk reduction.(Ruppert 2005, Malkiel 2007)

Creating criteria for sufficient diversification is important. Presented by Ruppert (2005) and
Malkiel(2007) in the chapter 4.6 the correlation can be seen strong, moderate or weak. In our case
as presented in the table half of the correlations are strong, or semi strong with over 0,90. The low
level of correlation can be seen in some country pairs. Generally lower correlation is between the
old members and the new members (Slovenia, Slovakia, Malta and some cases Cyprus). Another
remarkable finding is that the correlation between Ireland and other stock exchanges is lower than
among other old member countries. The table below presents divides the countries in terms of
median to high correlation country pairs and low correlation country-pairs

Table 36:Signifigant correlation

BEL
20

DAX
30

ISEQ
30

IBEX
35

CAC
40

MIB
30

LuX AEX ATX PSI
20

OMX
H25

ATH
EX

SBI
20

CYP SAX MSE

BEL20 1 0,88 0,95 0,90 0,99 0,98 0,94 0,99 0,97 0,91 0,96 0,97 0,62 0,83 0,45 0,78
DAX30 1 0,71 0,98 0,91 0,82 0,97 0,91 0,93 0,97 0,97 0,95 0,88 0,97 0,43 0,64
ISEQ30 1 0,74 0,93 0,97 0,79 0,90 0,87 0,77 0,84 0,86 0,38 0,65 0,36 0,77
IBEX35 1 0,92 0,84 0,97 0,91 0,92 0,97 0,96 0,94 0,83 0,96 0,41 0,62
CAC40 1 0,98 0,94 0,99 0,98 0,93 0,97 0,97 0,65 0,86 0,44 0,78
MIB30 1 0,87 0,97 0,94 0,85 0,92 0,94 0,52 0,75 0,47 0,79
LuX 1 0,96 0,97 0,97 0,98 0,96 0,81 0,93 0,46 0,69
AEX 1 0,99 0,92 0,97 0,98 0,68 0,85 0,50 0,77
ATX 1 0,92 0,98 0,98 0,69 0,86 0,51 0,77
PSI20 1 0,97 0,96 0,84 0,96 0,35 0,67
OMXH25 1 0,98 0,78 0,93 0,46 0,72
ATHEX 1 0,75 0,90 0,50 0,75
SBI20 1 0,89 0,42 0,31
CYP 1 0,30 0,57
SAX 1 0,21
MSE 1
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As Elton (2007) points out, the inferences from the index can be made also to the single stocks.
Observation by Elton describes that when the index goes up most of the stocks go up and vice
versa. This allows to conclude that the stocks and indexes are correlated, which in our case means
that if the indexes are correlated the individual stocks are as well. Elton (2007) describes the
situation by using measures like “most” of the stocks, and “tend” to move similarly. Therefore this
conclusion of the stock index correlation leading to individual stocks correlation will be made with
caution. However, it can be seen a part of the possible implications of the study.

6.4 Analysis of the yearly data

The yearly analysis was created in terms of receiving more accurate information of the data. The
longer period suggested the correlation in most of the cases as presented in the chapter 5. The
exceptions were with Slovakia, Slovenia and Malta, also in some cases the Cyprus provided suitable
possibilities for diversification. These implications can be concluded from the empirical findings
chapter for the whole period.

The yearly results were presented in the second part of the empirical data section. Surprisingly the
data in most of the cases follow similar pattern (Chapters 5.4.2-5.4.17). When exploring the data,
the year 2007 seem to be the year where the correlations differ. In most of the cases the correlation
is lower than the usual. Year 2007 provided fluctuation of the stock exchange correlation

By dividing the data the idea was to find the possible underlying information which did not show in
the first section, where the data was presented as a whole. Therefore this part is more experimental
in sense of the theories used. The yearly findings were included to receive possibly more
information. The key point for this chapter was the fluctuation.

The data presents that the stimuli does not seem constant, while most of the stock exchanges were
following closely the total correlation over the period with one exception. The year 2007 seemed to
differ. As the empirical findings present in the chapter 5.4.2 – 5.4.17 during the year 2007 there is
large fluctuations. As known, the year 2007 was the year when the economical downturn begun,
suggesting possibility that when the sudden stimuli comes the investors react differently. Ruppert
(2005) and Malkiel (2007) describe the concept of behavioural finance, suggesting that the investor
with the relevant information is not always acting rationally. Irrational behaviour is part of the
human nature, which has lead to the combination of psychology and business knowledge. Ruppert
(2005) elaborates further that this might be leading into even recession in terms of irrational and
overreacting behaviour. (Ruppert 2005)

The interesting remark is that during the year 2007 when there was a major turn in the stock
markets in U.S. can it be that the diversification would suit better within the EMU when there is
some sudden stimuli to the market. This might be also suggested by the behavioural finance, where
the people react irrationally, and differently. (Ruppert 2005, Malkiel 2007)
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7. Conclusion

In this chapter the results are presented in contrast of the purpose of the research. The chapter
provides a brief answers to the problem questions. In addition to this, the overall conclusions are
presented in terms of the empirical findings and the analysis of the data. The chapter aims to
elaborate on the outcome and the contributions of the thesis. The chapter is followed with the truth
criteria chapter, which evaluates the validity of the thesis.

7.1 Purpose

The outcome of the thesis was success in sense, of the empirical findings. The results provided
plenty of trustworthy and is statistically reliable data. The Aim was to generate a study of the
correlation of the stock exchanges within the European Monetary Union (EMU). Exploring the
correlation and the possibility for investor to diversify their investment within EMU according to
the modern portfolio theory. The goal was to keep the thesis practical by concentrating the
empirical findings and not overfilling the study with the theories.

The thesis was concerned with a large amount of data, the empirical findings section provided
information about the correlation, and the diversification possibilities. The results presented in the
chapter 5 can be even be used separately by the investors to draw subjective conclusions. It was
vital to present the findings clearly in the empirical section, to allow the reader to get in touch with
all the data. As mentioned earlier, the reason why the data was presented in numbers, and
descriptive histograms, was strictly because of different types of readers. Some prefer numbers,
some descriptive measures.

The outcome of the thesis is practical and it provides a possibility to draw conclusions of the
correlation and diversification between the European Monetary Union stock exchanges. Both the
overall and the yearly correlation data will increase the use of the thesis by providing in depth
information of the overall picture as well as the single period information from the years 2005-
2009.

7.2 Answers to the problem questions

Thesis was concerned with two problem questions, to remind the reader they are presented below in
the chapter 7.2.1 and 7.2.2.

7.2.1 Primary question
1. Are the stock exchange indexes within the European Monetary Union correlated?

The answer for the primary question was that the stock exchanges within the EMU are positively
correlated. The correlation differs between the countries. Some countries are correlated with nearly
perfect positive linear relationship, while there are also countries with only small positive
correlation. The correlation was generally lower between the member countries joined prior 2001
and the new countries (Slovakia, Slovenia, Malta and in some cases Cyprus). In addition to this,
lower correlation exists with Ireland and other member countries.

In terms of the yearly data, it seems that the correlation tends to fluctuate, especially there is
fluctuation among most of the countries for the year 2007. The correlation seems to be lower in
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many cases for the year 2007. In addition to this, the fluctuation existed for the new member
countries; the correlation was fluctuating with wide range form strong negative to strong positive
correlation.

7.2.2 Secondary Question
2. In terms of the correlation outlined in the primary question, are there suitable possibilities for
the investors to diversify their investment within the European Monetary Union?

The correlation presented according to the primary question suggest that diversifying to the later
member countries is sufficient. However, the question of diversification is not straightforward. It
depends on the level of diversification effect the investor targets. The diversification is possible
with a correlation less than perfect positive correlation as mentioned by Malkiel(2007). Therefore,
the possibility to diversify exists in all the cases as there is no correlation which equals perfect
positive correlation. However, the scope of diversification effect differs between the countries.

7.3 Conclusion of the study

The research started with the history of the shareholder owned companies and the stock exchanges.
It continued with the investor aspect where the investors are seeking profit by investing in the stock
market. The measure of stocks exchange indexes have been created to provide a suitable possibility
for investors to evaluate the performance of the stock exchanges. This research measured the
correlation between the European Monetary Union stock exchanges to help the investor to diversify
their portfolios according to the modern portfolio theory presented by Markowitz (1950).

The empirical data shows that the positive correlation exists within the EMU countries in general.
However, there are differences in the level of correlation and the correlation seems to fluctuate
between the countries. The correlation between the older member countries (joined prior 2005) and
the countries joined after the 2005 seems lower. In the case of Slovenia, Slovakia, Malta and in
some cases Cyprus the correlation figures with other countries are lower. This is suggesting the
possibilities to diversify by including these countries to the portfolio. The correlation between the
older member countries is presented higher in the vast majority of the cases. Except in the case of
Ireland, which provides possibilities to diversify.

Some cases the investor might think that the funds are sufficiently diversified, although the data
suggest that there is high correlation. The individual investor can check the correlation which is for
interest for him. There is evidence that some countries matched with others are not suitable for
diversification due almost a perfect linear relationship. The analysis chapter (6.3) presents the table
dividing the countries in terms of median to include the country-pairs with higher and lower
correlation.

Thesis presented also that the correlation between the indexes can be indication that the most of the
single stocks in the stock markets are correlated according to the Elton et. al. (2007). The study
includes much information, and as argued earlier in the thesis there is possibility to use only the
empirical data section to draw personal and spot on conclusion depending on the investors
preferences.

The critique and trustworthiness of the methods and results will be discussed in the next chapters
providing the reader a measure to evaluate the outcomes of the thesis.
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8. Trustworthiness

This chapter will provide the Reliability, Validity, Generalisability and the replication of the study.
It provides the readers with conclusion which was the result of the study in terms of truth criteria.
The reader has possibility to evaluate the if the methods used were sufficient. Chapter provides also
a possibility to evaluate the use of the empirical findings and the conclusions of the thesis.

9.1 Reliability

Reliability is a combination of stability, internal reliability and Inter-observer consistency. The key
idea is to find out if the research is rigid. The idea of stability, internal reliability and inter-observer
consistency is relating on the possible truth criteria of the research. Stability considers the measure
and the results of the research. (Bryman 2008; 149) Internal reliability on the other hand will relate
on the fact if the measures which were decided to obtain the findings are applicable for the research
question. Inter-observer consistency relates on the researcher and the research in terms subjective
opinions. In case it involves a possibility to use lot of personal judgement and evaluation, there is a
possibility that the measures are not consistent in terms of answers and results. (Bryman 2008; 150)

The stability can be achieved through the factual side of the research; the information collected was
large with the daily data over the 4 years. This will give a great deal of empirical findings and the
assumptions can be made sufficiently. Measuring the relationship of the stock exchanges through
correlation is the suitable measure as described on the theory chapter. It provides the possibility to
follow a large amount of data. Correlation gives a good measure to follow the similarity of the
patterns in the stock exchange indexes. The internal reliability is increased through the accurate
measures, which were used. The quantitative study and following the correlation does not allow
much personal judgement, the historical data and the numbers are unaffected.(Chen & Popovich
2002) However, the analysis and the conclusions involve some personal judgement in contrast of
the theories. Without a solid ground to draw conclusions they can be inaccurate.

9.2 Validity

“Is the research measuring what it is supposed to measure?” is the main dilemma of the validity of
the research. (Bryman 2008; 151) This research tries to provide an answer to the question of the
correlation within EMU, and the possibility to diversify the portfolio. The general idea of the
diversification effect is outlined in the theory chapter according to the Markowitz (1959). The
validity is usually divided into external and internal validity, as suggested by Bryman (2008; 151).
The validity of the findings and the relationship established in the research are measured by the
concept of internal validity. External validity on the other hand is suggesting the elaboration if the
results can be generalised externally. (Bryman 2008; 694)

The measure of correlation and the historical data is providing a sound answer to the problem
questions. The results established are presented relying on the accurate quantitative data. Therefore,
the internal validity can be seen high, as the correlation measures are sufficient to measure the
relationship. (Chen & Popovich 2002; 7) Discussion and critique in terms of the stock indexes
chosen to measure the national stock exchanges are possible. However, it was vital to pick the
established indexes; providing the indexes which are followed by the investors increased the
internal validity. The external validity, on the other hand, is not going beyond the European
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Monetary Union. The countries which were chosen are strictly only the members of the EMU.
However, the empirical data (Chapter 5) and the previous research (Chapter 2.4) allow the
discussion of the index correlation in general. According to one very general theory presented in the
theory chapter, where the single stocks are mostly following the general index can be under debate.
The inferences of the results can be made to the single stocks, however it has do be done by kept in
mind the possible set backs.

9.3 Generalisability

Generalisability of the research depends on the aspect if the results can be used to provide a picture
in a bigger context. The issue deals with considering if the sample was representative and accurate
to measure the general picture. Bryman elaborates on the representative sample as follows: “..even
if we did have representative sample, what would it be representative of.” (Bryman 2008; 156-157)
This dilemma is a natural part of the research. Our data concerns the countries in EMU, where all
the countries in the EMU are involved. It is representative to describe the situation in the EMU, at
least. Describing a situation in these stock exchanges between the 05/2004-04/2009 by using daily
data definitely represents the movement of the exchanges accurately. However, the conclusion that
when the countries enter to close economical collaboration it will affect their stock exchanges is too
general to conclude. These conclusions could be criticised, as there cannot be made any sufficient
conclusions about the stock exchanges in similar countries. The limitation is therefor strictly kept
within the European Monetary Union.

9.4 Replication

As Bryman (2007) mentions, the exact sciences are often trying to minimise the individual
influence of the researcher. The same opinion is often shared by the quantitative research in social
sciences as the strong subjectivity might decrease the value of the research in case the researcher
comes across with to strong opinions which are not backed up by the data. (Bryman 2008; 157)
This research can be replicated, as the data can be collected and processed in the similar manner
outlined earlier in the methodology chapter. Analysis and conclusion are providing more personal
touch to the research. The empirical data is providing a solid ground even for further analysis.
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