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Abstract 

 
"It is the part of a wise man to keep himself today for tomorrow, and not venture all his 

eggs in one basket." 
                    - Don Quixote (Part I, Book III, Chapter 9) by Miguel de Cervantes Saavedra [1547-1616] 

 

 

This research aimed to investigate whether it is possible for investors to diversify their 

investment and reduce the risk of investment by investing in the selected European 

countries.  Stock market cointegration and international diversification is a widely 

accepted topic among the scholars and academics in recent years.  This current study is 

motivated from the significant amount of interesting studies in this field. 

A combination of not perfectly positively correlated instruments gives the investor an 

opportunity to gain from portfolio diversification.  Similarly, Investors can attain 

diversification benefit if one country’s stock market is not cointegrated with other 

country’s stock market.   

Six European countries and a time frame of ten years (January, 2001 to December, 

2010) have been taken into consideration for the purpose of this research.  The countries 

are UK, Denmark, Germany, Spain, Poland, and Czech Republic.  The time period of 

the study is divided into two sub period to observe the recent crisis effect on these 

selected countries. 

A quantitative approach is adopted in the research.  We used an econometric model for 

this research which is Johansen and Juselius multivariate cointegration approach.  The 

evidence from the study suggest that although cointegration exists among the selected 

countries in some extent, investors can still get some diversification opportunity by 

investing in the emerging countries (Czech Republic and Poland).   

This study is unique in the sense that in our research, we wanted to fill the research gap 

by combining new and old EU member countries with the latest time period of study 

and also considered the recent crisis effect.  

 

This study has a number of implications on portfolio managers, policy makers, and 

academic scholars. 
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Glossary 

 

 
Emerging Markets The lesser developed countries those are experiencing rapid economic 

growth and liberalization. 

Cointegration This is an econometric technique for testing the relationship between non-

stationary time series variables. 

Non-Stationary data Are unpredictable and cannot be modeled or forecasted.  The mean, 

variances and covariances changes over time. 

Stationary data Have a constant mean and variances independent of time. 

Economic Cycles Predictable long term pattern changes in national income. 

Systematic risk Common risk inherent to the entire market or market segment 

Random walk Theory The theory asserts that the past movement or trend of a stock price or 

market cannot be used to predict the future movement. 

Efficient market 

hypothesis 

This asserts that existing share prices always incorporate and reflect all 

relevant information available in the market. EMH is the cornerstone of 

the modern portfolio theory 

Bull Market A financial market where the prices of the securities are rising and 

expected to rise. 

Bear Market A financial market where the prices of the securities are falling. 
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1 Introduction 
 
In this introducing chapter, the background of this study is explained first.  Secondly, in 

the problem discussion part the problem of the thesis is addressed.  And the chapter 

ends by discussing the purpose, delimitations and disposition. 

          

 

1.1 Background 
 

Diversification is actually a risk management technique which reduces risk of 

investment by investing in different investment tools (stocks, bonds, mutual funds, real 

estate, and so on) and increases the chance of making profit.  According to Modern 

portfolio theory, investor can lessen the exposure to risk by holding more and more 

stocks.  The specific risk of holding individual stock is reduced in this case.  Only the 

market risk cannot be avoided.  Since 1960 the world market is being globalized, so 

International diversification started gaining attention.  Investors attempt to reduce risk 

by investing in more than one nation whose economic cycles are not perfectly 

correlated. As the economic development and timing of business cycles various among 

countries, it can be used as a technique to reduce risk. (Yavas & Rezayat 2006). 
 

Olson (2007) proposed a portfolio pyramid that covers the fundamental elements of a 

healthy, balanced portfolio.  The pyramid helps to settle on if the portfolio is actually 

diversified.  The foundation of the pyramid is ‘asset allocation’- it decides the level of 

risk of the portfolio. The second layer of the pyramid is ‘market 

capitalization/style/sector.  It denotes the percentage of large versus small companies/ 

countries in the stock portion of the portfolio.  The balance between growth and value 

investing is represented by the ‘style’.  The next layer ‘geography’ proposed that 

portfolio should consist of more countries.  And the top layer of the pyramid is 

individual ‘stock’ level, the greatest risk lies here.  Investors need to be careful in 

selecting stocks. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: The portfolio Pyramid 

Source: Bryan Olson, October 12, 2007. 
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Driessen & Laeven (2004) found that portfolio diversification benefit is high for 

developing countries than the developed countries.  According to Gallali and Kilani 

(2010) investors benefited more through financial globalization in the last two decades.  

Investors can create opportunities by exposing themselves to the more markets across 

the globe.  Harry Markowitz (1952) proposed diversification theory referred as 

Markowitz diversification.  In his theory he proposed risk reduction by managing 

portfolio weights. 

 
International diversification has gained enormous attention of scholars and academics 

in recent years.  In the era of globalization, international investment has become so 

familiar to the investors.  Sometimes investors invest internationally even without 

knowing.  Researchers (Imade, 2003) pointed out several factors such as free flow of 

capital among countries, advances in communication, transportation, free trade 

relationship among countries has promoted the international trade rapidly and hence it 

helped investors to seek alternative investment opportunities and reduce the risk of 

investment.  

 

 An investor can gain from portfolio diversification, if he holds combinations of 

instruments which are not perfectly positively correlated.  Likewise, Investors can 

obtain diversification benefit if one country’s stock market is not cointegrated with 

other country’s stock market.  According to Cosset and Suret (1995) internationally 

diversified portfolio is less risky than domestic portfolio because of lower positive 

correlation among them also they mentioned in their paper that developed countries 

stock market are more cointegrated than the non-developed or emerging countries. 

Therefore, it is expected that investing in emerging countries will provide investors 

diversification benefits and the benefits of diversification will disappear if the countries 

are cointegrated.   

 

The lesser developed countries those are experiencing rapid economic growth and 

liberalization are termed as “Emerging Markets”.  These markets are unstable and 

mainly suitable for long-term investors (Abumustafa, 2007).  Diversification benefits 

along with the high potential return is offered by the emerging markets as these markets 

do not tend to move  with those of developed countries.  While other markets are 

falling, these countries might show the opposite result. Hence, overall risk of a portfolio 

can be reduced by investing in these countries.  

 

A positive correlation among the instruments or securities increases the risk of 

investment.  Diversification act as an investment attribute that generates great 

consensus as a management trait.  In portfolio management Correlation coefficients are 

frequently used tool to measure the diversification effect.  Portfolio’s variance will be 

lower, if more assets with low correlation are added to the portfolio.  The countries that 

are not in the same financial cycle are attractive for investors to invest. 

 

Though international investments provide diversification benefits to the investors, this 

is not totally free of risk.  As emerging countries are considered attractive for 

investment, investors need to be aware about the associated risk with them 

(Abumustafa, 2007).  The main risk is currency exchange rate risk- the devalued 

currency of the invested country will cause less return to the international investors.  

Other risks allied with international investment include political and economic 
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turbulence, different rules and regulations, market inefficiency, transaction costs, taxes, 

unfamiliarity with foreign markets and so on. 

 

Many studies showed that the benefits from geographical/international diversification 

though gradually decreased because of increased integration and globalization; still the 

benefits are substantial.  The benefit from international portfolio diversification is not 

static.  Previous researchers found that the correlation among countries varies over 

time, thus the benefit also varies from country to country over time. Small investors 

enjoy quick diversification by investing internationally or globally.  The correlation 

between market oscillations are increasing with the rise of Multinational Companies 

(MNC) and the deregulation of many more foreign financial markets (Yavas, 2007). 

And for that, the positive effects of International Diversification (eg, decreasing risk 

and reducing systematic risk) are moderated. 

  

To understand the benefits from international diversification, researchers tried to find 

out the correlation or cointegration relationship among countries.  If there is no 

significant cointegration exists among countries then it is possible for investors to gain 

from international portfolio diversification.  There is no fixed method of measuring 

cointegration.  Various researchers used various methods all over the years.  GARCH, 

DCC GARCH, Pearson Correlation coefficient, Granger Causality, Johansen 

cointegration Method.  These are the most commonly used methodology by the 

researchers. 

 

  

1.2 Problem Discussion 
 
“Portfolio Diversification” or “International diversification” is a popular term among 

investors.  Investors want to mitigate their financial risk by spreading their funds in 

different types of investment such as stocks, bonds, mutual funds, real estate, 

commodities, securities, etc.  According to practitioners and theoreticians investment 

performance oscillates less in case of diversified portfolio.  Thus less risk is associated 

with it.  Investors also can diversify their investment internationally by investing in 

other nations.  According to Madura and Brien (1991) to achieve the benefit from 

international diversification investors need to confirm that the nation’s economic cycles 

are not perfectly correlated. 

 
If it is found that two countries stock market is correlated or cointegrated which means 

that if several countries stock market indices and return moves into the same direction 

that time no benefits can be achieved from diversification.  But still some sort of risk is 

allied with diversification, which is known as “Systematic risk”.  Other name for it is 

“undiversified risk” or “market risk”.  Wars, recession, interest rate, financial crisis all 

are the sources of systematic risk and affect the entire market.   
 

In this paper it has been intended to investigate whether it is possible to reduce the risk 

of investment by investing in the selected European countries or not.  For this, we need 

to first check the cointegration relationship among these countries.  If the stock markets 

of the selected region move in the same direction, diversification benefit is not possible.  

Secondly, we will check if the recent crisis made any difference or not that means the 
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effect of crisis on diversification.  In this paper, it has been aimed to fill the research 

gap by combining the new and old member states of EU by considering the totally 

recent time period and the recent crisis.  As the crisis is recent and not over yet, very 

few literatures are found regarding this.  Thus, our research might work as milestone 

for the future researchers in this field.  And as the recent crisis is not over yet we could 

not observe the post crisis effect on these selected countries.   

 

Financial markets worldwide are not perfectly correlated and several country specific 

characteristics, such as different stages in economic cycles, different monetary and 

fiscal policies, unique technologies, differences in cultural and social behaviors, etc are 

the reason for less perfect correlation among markets.   In one of his study Chiou 

(2008) mentioned that investors in less developed countries (eg, East Asia and Latin 

America) benefit more the developed countries from both regional and global 

diversifications because the stock markets of these countries are less cointegrated with 

each other.  
 

An enormous number of studies have been carried out over diversification and 

cointegration.  Solnik (1974) mentioned in his paper that the degree of integration 

varies across countries and over time also benefits from international diversification are 

larger than benefits from domestic diversification.  Another researcher (Chiou, 2008) 

mentioned that investors in less developed countries benefit more the developed 

countries from both regional and global diversifications.  Another set of researchers, 

Middleton et al., (2008) in their study found that substantial diversification benefit can 

still be achieved by investing in the CEE countries.  Also some other researchers 

(Gilmore et al., 2005; Boubakri and Guillaumin, 2010) found the same.   

 
Also many researchers have been conducted on the crisis effect on cointegration.  Few 

researchers (Forbes and Rigobon, 2002) argue that comovement among the countries 

are present in all state of the world whether during a crisis period or stable period.  On 

the other hand several researchers (Erb et al., 1994; Ragunathan et al., 1999; Khalid and 

Rajaguru, 2006; Longin and Solnik, 2001) found that cointegration among the countries 

increases during the crisis period.  Moreover, few researchers (Kuper and Lestano, 

2007) found that during the crisis time the degree of cointegration is lower between the 

countries. High level of integration during the recent financial turmoil period found 

both in Europe and Asia in Johansson’s (2010) research. On the other hand, Nikkinen et 

al. (2011) found in their research that portfolio diversification benefit is possible in both 

during and normal crisis period in the emerging stock markets of Europe. 

 

In this current research, six European countries has been targeted for studying the 

benefits of investment diversification and crisis effect on investment diversification for 

a recent time frame (January, 2001 to December, 2010). In addition, our research 

address the most recent financial crisis which has started in 2007 from U.S .and then it 

affected the whole world.  The U.S. subprime mortgage crisis has severely affected 

Europe and Asia.  This is one of the reasons we have chosen Europe for this current 

research.  From this research we will come to know that whether the selected countries 

are cointegrated in the long run or not.  Also the research will focus light on the 

bilateral relationship among the selected countries and find out the countries attractive 

for investors to invest.  Furthermore, the recent crisis effect will also be addressed and 

focus light on the time varying nature of comovement and how investors can gain from 
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this.  In addition, as both emerging and developed countries from Europe has been 

taken for this study, from this study it will also be proved that whether still emerging 

countries are attractive for investment or not.  Thus this study will be interesting 

because it will shed light on several areas and divulge the findings that we already do 

not know. 

 

Our research is also supported by the Capital asset pricing model (CAPM) and the 

Modern portfolio theory. To gain from portfolio diversification, individual and 

institutional investors should hold well diversified portfolio and a well diversified 

portfolio can be constructed by adding less than perfectly correlated assets.  The aim of 

our research is to find out the countries those attracts investors.  From the theory of 

correlation discussed later (chapter 2), we know that positive correlation is defined by 

the increment of one variable with the other.  On the contrary, in a negative correlation, 

as the amount of one variable decreases, the level of another variable goes up.  What 

we do not know here is the relationship among our sample countries.  To find out this 

relationship among the selected countries we used Johansen’s (1988,1991)  

cointegration test and our aim is to find out cointegration relationship among them for 

the selected period.  The stock market of those countries that are integrated with each 

other, investing in those countries will not be a good idea.  Because the stock market of 

the integrated countries are tied up together and change in condition of any of the stock 

market will affect the other stock market severely.  On the other hand, less or no 

cointegration among the stock markets triggers a possible diversification opportunity. 

 

There are several factors that influence the countries to move together, to mention the 

few- financial liberalization/openness, elimination of capital control, market liquidity, 

financial innovations and technological progress fostered the growth of financial 

market integration mainly in emerging countries in recent decades.  Some other 

macroeconomic variables that influence stock market returns (Pretorious, 2002) are 

inflation, and interest rate according to the cash flow model.  The correlation between 

these variables affects the correlation between their stock market.  Countries are 

integrated with each other if these macroeconomic variables of two countries or regions 

move in the same direction.  There are several other macroeconomic variables as well 

such as exchange rate, dividend yield, term structure, foreign exchange rate and so on.   

For example, if two countries face inflation, the effect of inflation will bind them to 

commove with each other.  A smaller inflation differential will lead more stock market 

comovement and vice versa.  But our aim for this paper is to point out the cointegration 

relationship among the selected countries; thus we do not know the determinants of 

cointegration for the selected countries.  A future research on the determinant can find 

out this answer.  But mainly these are the factors that influence cointegration. 

 

We wanted to take countries from different part of Europe and while choosing the 

countries we kept into mind that the chosen countries should represent the overall 

condition of Europe.  Thus Northern Europe is represented by the UK and Denmark, 

Southern Europe is represented by Spain, Germany represent Western Europe and 

Czech Republic and Poland represent Central and Eastern Europe. There is an 

argument of UK being part of Europe, we took UK because it acts as a benchmark 

country and it is the biggest stock market of this region.  Germany is taken because it is 

one of the leading countries.  The Frankfurt stock Exchange is the biggest and most 

important stock exchange in the world.  Denmark has been chosen because Danish 
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stock market is more modest in size.  Two countries from CEE (Czech Republic and 

Poland) have been taken into account because they are the developing country within 

Europe. 

 

Data has been obtained from Thomson Datastream.  For this research the Johansen’s 

(1988, 1991) maximum eigen value and trace tests has been used to determine the 

relationship among countries.  Previous studies (Solnik, 1974; Laopodis, 2005; 

Errunza, 1977; Abumustafa, 2007) have confirmed that portfolio diversification is not 

possible if investors invest in the integrated countries.   

 

This research has been carried out with six European countries and with a recent time 

frame and this research work will be interesting for various reasons.  Firstly, investors 

or portfolio managers can be benefited from this study. This study will aid them to 

recognize the investment opportunities and rebalance their portfolios across the selected 

countries to minimize risk and maximize the return.  As we know the markets those are 

highly cointegrated, profit from diversification is not possible by investing in those 

countries.  Thus this study will be interesting as from the result of this current research, 

we will be come to know which countries in the sample are cointegrated and which are 

not and that will aid investors in decision making for investment.  Secondly, our 

research will assist the policy makers to deal with the financial crisis at an early stage.  

As financial stability is effected by spillover effects (in return or volatility) i.e., changes 

in return (or volatility) in one country is transmitted to other countries as because of 

financial integration.  Therefore, findings of our result will prove beneficial to the 

policy makers and serve them to take necessary steps to deal with the financial crisis at 

a premature phase.  Last but not the least, the result from this study will contribute to 

the growing literature on this subject.   

 

1.3 Research Question 

 

The research question set for this study is as follows: 

 

 Does cointegration increase the risk of investment? 

 
1.4 Purpose 
 

Investors can break down their investment in several ways and gain profit by 

diversifying the risk. There is a wise proverb by a fictional character Sancho Panza 

(written by Spanish author Don Miguel de Cervantes Saavedra in the novel Don 

Quixote) "It is the part of a wise man to keep himself today for tomorrow, and not 

venture all his eggs in one basket." Stock market diversification is a continuing topic 

and enormous studies have been conducted in this field.  The purpose of this study is to 

see if diversification benefit can be achieved by investing in less correlated countries 

and how cointegration and diversification benefit is affected by the crisis. The 

substantial amount of interesting studies in this field motivates the current study. 
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The null hypothesis for this study is 

 

H0:  There is no significance cointegration of the selected countries stock market. 

H1: There is significance cointegration of the selected countries stock market. 

 

Diversification benefit i.e. reduction of the investment risk is possible if the null 

hypothesis is accepted. 

 

1.5 Contribution 

 
This research has been carried out with six European countries and with a recent time 

frame and this research work will be interesting for various reasons.  Firstly, investors 

or portfolio managers can be benefited from this study. This study will aid them to 

recognize the investment opportunities and rebalance their portfolios across the selected 

countries to minimize risk and maximize the return.  As we know the markets those are 

highly cointegrated, profit from diversification is not possible by investing in those 

countries.  Thus this study will be interesting as from the result of this current research, 

we will be come to know which countries in the sample are cointegrated and which are 

not and that will aid investors in decision making for investment.  Secondly, our 

research will assist the policy makers to deal with the financial crisis at an early stage.  

As financial stability is effected by spillover effects (in return or volatility) i.e., changes 

in return (or volatility) in one country is transmitted to other countries as because of 

financial integration.  Therefore, findings of our result will prove beneficial to the 

policy makers and serve them to take necessary steps to deal with the financial crisis at 

a premature phase.  Last but not the least, the result from this study will contribute to 

the growing literature on this subject.   

 

1.6 Delimitations 

 

A time period of ten years (1
st
 January, 2001 to 31

st
 December, 2010) has been taken in 

to account for this study;  Countries from different parts of Europe (Eastern,  Western, 

Northern and Southern) have been selected for this study. To find out the 

diversification benefit we checked for cointegration among the selected countries. 

Moreover, to investigate the diversification benefit, the effect of recent crisis has been 

addressed in this paper.  Rather than daily price from the stock market, we have not 

considered any other macro economic variables like inflation rate, interest rate, 

exchange rate for this master’s thesis.  Neither have we tried to find out the 

determinants of stock market cointegration in this research. 
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Chapter 1: Introduction 

 

 The introducing chapter discusses the background of the study and also 

the problem of the study is discussed in this chapter.  The chapter ends 

by discussing the purpose, delimitations and disposition. 

  
 

Chapter 2: Background to Portfolio Diversification 

 

 Theoretical frame work for the study will be discussed with the concepts 

and theory of diversification in this chapter.   
 

Chapter 4: Methodology 

 

 An overview of the methodological approach will be discussed in this 

chapter.  Also literature search method and its weakness will be 

pointed out in this chapter.  Moreover, this chapter will contain a 

detail description of the data, formation of the data, and idea about 

the sample period and countries also a detail explanation of the 

methodology to achieve the purpose of the paper will be discussed in 

this chapter.   
 

 

Chapter 3: Previous Research on cointegration and diversification 

 

 This chapter discusses the literatures related to our topic the previous 

works in this field will be reviewed to make the topic more easily 

understandable to the readers.   
 

1.7 Disposition 
 

Our paper is divided into six separate chapters.  The chapter’s overview is as follows: 
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Chapter 5: Empirical Results and Analysis 

 

 In Chapter five Empirical results will be presented.  This chapter will 

contain the empirical findings from different econometrics models. 

 
 

Chapter 6: Conclusion and Discussion  

 

 Chapter six will present the discussion on the findings of the study 

based on the theoretical framework and earlier studies and conclusion.  

This Chapter also offers some suggestion for future research.  

Moreover, at the end of the paper a reference list and Appendix is 

attached. 
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2 Background to Portfolio Diversification 
 

This chapter presents the theoretical background of portfolio diversification and also this 

chapter tried to relate the theoretical background with the practical observation.   

 

 

2.1 Theoretical Background 

 

The concept of “Portfolio Diversification” is familiar to the investors around the globe.  

The phrase “Don’t put all of your eggs in one basket” can sum up the idea behind it.  

The Capital Asset Pricing Model (CAPM) and the Modern Portfolio Theory, the two 

eminent theories in the Finance literature, suggest that individual and institutional 

investors should hold a well-diversified portfolio.  Harry Markowitz (1959) sets the 

cornerstone of “Modern Portfolio Theory” and the underlying ideas of the Capital Asset 

Pricing Model (CAPM).  He proposed in the theory that, even in the event of new 

information, it is possible for investors to improve the performance of their portfolios 

through allocating their investments in different classes of financial securities and 

industrial sectors that would not move together.  A diversified portfolio can be 

constructed by adding less than perfectly correlated assets. 

 

The expected return from the portfolio of investment involved with underlying risk 

integrated with portfolio. The expected return on investment can be identified from the 

investment portfolio (Grundy k. Malkiel, 1996). International diversifications make 

more advantages along with the decreasing of portfolio risk (Levy & Sarnat, 1970). 

 

Markowitz generalizes the construct of portfolio problem by taking many risky 

securities and risk free asset. According to Markowitz – there are three part of problem 

such as the combination of risk-return from the set of risky asset, then from the optimal 

portfolio of risky assets result in the steepest CAL from finding the portfolio weight, 

the last construction choose from the pure portfolio mixed with risk free asset 

associated the optimal risky portfolio (Bodie, et al., 2009, p. 209). 

 

2.1.1 The power of diversification: 

 

Markowitz first introduced the idea of diversification and shows the limit to the 

advantage of diversification by finding systematic risk. By developing the formula for 

the variance of portfolio is- 
 

  
        

           
             ……………………. (1)

 

 

 

Afterword the naive diversification strategy where markowitz constructed weighted 

portfolio, defined that     
 

 
  for individual security. In this circumstances other terms 

has been written by break out through separating the sum for which i=j, noting that 

cov(      ) =  
 : 
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 = 

 

 
    

   
 

 
   

     
    

 

   
 
               …………………………… (2) 

 

Portfolio variance can be expressed as: 

 

    
  

 

 
      

   

 
     ………………………………… (3) 

 

The examination of the diversification effect shows all firm specific portfolio variance 

can be driven to zero when the average covariance among security return is zero. From 

the portfolio variance equation right hand side result will be zero and the first term n 

becomes bigger by approaching zero. In this circumstances, portfolio risk become 

unlimited when security return are uncorrelated. (Bodie, et al., 2009, p. 216).  In case of 

wide risk factors disclose positive correlation in stock returns, The portfolio is highly 

diversified in that situation  where n increases ,  the portfolio variance remains positive.  

 

Equation 3 represent firm specific risk by first term which is diversified away and the 

cov represent second term that exhibit as n becomes greater. Here 
   

 
   

 

 
  which 

approaches 1 for large n.  in this case the irreducible risk of a diversification portfolio 

rely on the covariance of the return of the component securities that is a function of 

significant of systematic factors in the economy. (Bodie, et al., 2009, p. 216). 

 

According to Markowitz “when we hold the portfolios, the contribution to portfolio 

risk of a particular security will depend on the covariance of that security’s return with 

those securities, and not on the security’s variance.” (Bodie, et al., 2009, p. 217). 

 

The contribution of portfolio variance with the other portfolio asset that can be served 

as a perfect hedge when asset is perfectly negatively correlated, portfolio variance are 

reduced to zero by perfect hedge asset (Bodie, et al., 2009, p. 222). 

 

In correlation coefficient market, all the risk market and the return from them creates 

reasonable International diversification. The minimization of risk on the investor’s 

portfolio through International diversification are suggested by low correlation.(Elton, 

Gruber, Brown and Goetzmann, 2007 p. 254,260). Taxes or currency restriction are the 

mechanism through which return from foreign investment and domestic investment can 

be reduce. (Elton, Gruber, Brown & Goetzmann, 2007, p. 254, 260, 276).   

 

Perfectly correlated securities are unusual to find in real life; rather all the securities we 

found have some degree of correlation.    The correlation actually describes the degree 

of relationship between two variables and it is a widely used statistics to measure the 

diversification effect.  The range of the correlation is in between -1 to +1.  In a positive 

correlation, the amount of one variable increases with the increment of another 

variable.  On the contrary, in a negative correlation, as the amount of one variable 

decreases, the level of another variable goes up.  If the correlation is found 0, it is said 

to have no correlation among the securities and they are called perfectly random. 
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According to writer you & diagler international portfolio diversification can ignore risk 

by skewness and kurtosis have received positive skewed and leptokurtic asset return 

(You & Diagler, 2010) 

 
With several risky assets the degree of cointegration can be measured by the covariance 

 

Cov [X, Y] =      
 
   ) –E[X]) (       -E [Y]) 

If Cov [X, Y] < 0, then X and Y are negatively correlated 

If If COV [X; Y] > 0, then X and Y are positively correlated and  

If COV [X; Y] = 0, then X and Y are uncorrelated. 

 

2.1.2 Conditional correlation 

 

The examination of diversification benefit are utilizes constant correlation in the area of 

diversification studies,  this is the course of action that  escape the accomplishment that 

correlation usually varies over time depends on conditional correlation to obtained 

distinguish results in the diversification studies. Particularly, the writers examine DCC 

model what is taken from Engle (2002). Two random variables in time-varying 

correlation such as    and    at time t are conditioned on known information at time t _ 

1 which is defined as: 

 

         
     

             
 

 
              

            
            

  

 

 

 

 The standardize are written as follows: 

 

 

     
   
    

 

 

Afterword the conditional correlation given in first equation can be written as: 

 

                      

 

Nonetheless the writers suggest Bollerslev’s (1990) model which give the permission 

of conditional correlation overtime.  

 

2.1.3 Efficient Frontier 

 

The central concept of Portfolio theory is “Efficient Frontier”- which helps to identify 

the composition of portfolio that provides investors with the maximum return for a 

given degree of risk.  It was first defined by Harry Markowitz (1952). If we make a 

graph with the return rates and standard deviation of securities Markowitz showed a 
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region bounded by an upward-sloping curve will be obtained, which he called 

the efficient frontier. 

 

The following graph describes the optimal portfolio choice without a risk free asset. 

Portfolios on the efficient frontier offer maximum expected return with minimal risk.  

The mostly diversified portfolios are those which encompass the efficient frontier.  The 

less diversified portfolios are tending to be closer to the middle. 

 

 

 

 

 

 
                                                   

Figure 2: Efficient Frontier 

                                                   

 
The two important properties of Efficient Frontier are- 1) It helps to locate best 

portfolios and 2) the efficient frontier is curved, not straight. It is significant because it 

helps investors to understand how diversification let them improve their reward-to-risk 

ratio. 
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2.1.4 Capital Asset pricing model (CAPM) 

 
Capital asset pricing model is the centre position of modern financial economics. The 

model gives us a more accurate result in between benchmark rate of return for 

evaluating possible investments. The model helps us to forecast the expected return of a 

stock’s and it can provide scientific assumption. Its accuracy is suffices and that is why 

it is widely used model.(Bodie, et al., 2002, p. 258). 

 

After the foundation of Herry Markowitz portfolio selection model,This theory is 

established in 1964 in articles by William sharpe, john lintner, and jan mossin. (Bodie, 

et al., 2002, p. 263). In financial market investors are rationally evaluate the market risk 

and the way firms invests so that businesses can making the right choice. This model is 

dominating the modern finance. Capital asset pricing model can helps to justify a 

project such as brand, a factory or a corporate merger. 

 

 

 Beta power: 

 
The diagram exhibits the procedure of CAPM. (Bodie, et al., 2002, p. 276). 

 

 

 

In specific technical term: 

                                                                     

Where: 

             = Holding period return on security i. 

            = Riskless rate of return. 

             = sensitivity of security i’s return to the market’s return. 
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          = Holding period return of the market. 

            = Random deviation 

 

Hypotheses of the CAPM: 

 

According to the simple CAPM or the two-factor general equilibrium model there are 

certain hypotheses can be formulated. One of the certain hypotheses is that high risk (β) 

accomplice high return. The second hypothesis is that Beta (β) is related with the 

consisting return for every unit increase in Beta (β), and the return increase in same.  

Other hypotheses the third one said there should no added return for carries of 

nonmarket risk. The additional term of the hypotheses is same for the standard and two-

factor form of the CAPM through which hypotheses can express to distinguish between 

these general equilibrium models. (Elton & Gruber, 1995, p. 343) 

 

Extension of the CAPM:   

 

There are two classes of extension to the simple version of CAPM. The first version is 

to relax the assumption. The second acknowledges the fact that investors are thinking 

for the sources of risk other than the uncertain value of their securities. (Tobin, 1958, p. 

65-86) 

 

Capital asset pricing model assumes that all the markets are ideal in those faculties 

collectively large and investors are price taker, there are no taxes or transaction costs, 

all risky assets are publicly traded, investors can borrow any amount at a fixed risk-free 

rate which indicates that investors carry risky portfolio. In equilibrium, the CAPM 

holds the market portfolio which is the unique mean variance and efficiently tangent 

portfolio. (Bodie, et al., 2002, p. 284). 

 

When the market is efficient and there is no transaction, then variance,   
  will be 

equivalent of the risk premium on the market portfolio. 

For example, the average coefficient of risk aversion among investors, A: 

                                E (  )-    =.01xĀ   
  

 

According to simple version of CAPM assumption,’’ investors are concerned with life 

time consumption, but the investors taste and security distributions are stable over 

time, the market portfolio remain efficient and the simple version of the expected return 

(beta) relation holds.’’ (Bodie, et al., 2002, p. 285). 

  

2.1.5 Modern portfolio theory (MPT) 

 
Modern portfolio theory helps to learn how to achieve the goal in the portfolio 

management. Through MPT management can constitute future contracts or hedged 

position using options.  

 



16 

 

Starting with Markowitz (1952) pioneering work, modern portfolio theory developed to 

a highly sophisticated field of research. It becomes significant for a large class of 

investment diversification. MPT create a knowledge how the securities are priced by 

the market. Moreover, MPT gives clear idea of risk measure of an investment influence 

of risk on security prices. (Haugen, 2001, p.1). 

 

According to Hagin, the combination of new investment technology (NIT) and modern 

investment theory (MIT) is called Modern portfolio theory (MPT).  

 

 

There are four types of MPT based applications. Those can be shown in a figure- 

                                                                

 
Figure 4: Types of MPT 

 

MPT can be considered as parents of those four theoretical architecture. From that view 

of point, MPT is the composure of the theoretical foundation of such consideration as 

the efficient market hypothesis, efficient capital market theory and capital asset pricing 

model. (Hagin, 2001, p. 8). 

 

 

The Forms of efficient market hypotheses:   

 

The efficient market hypothesis ensures the profitability of investment in the highly 

competitive market.  There are three forms of efficient market hypothesis holds the 

publicly convenient information that cannot improve performance without market 

judgment of a fair rate of return.  

 

Under the weak form of the efficient market hypothesis historical price data endured 

efficiently. Since the weak form consists of historical price data that cannot predict the 

sequential stock price changes. Semi strong form of hypothesis consists all publicly 

available information, therefore, it can assume to be fully discounted in current 

securities prices. The last is strong form through which can obtain qualified information 

that brings higher grade of investment results.  

 

Investment gain from stock market can be ensured, if the market has all the available 

information and if strong form of hypothesis can imply.  The efficient market 

hypothesis has various forms that provide a useful benchmark. In efficient market MPT 

MPT 

Security 

Valuation  
portfolio optimization asset allocation performancmeasurment 
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technique become successful if the research can determine which information is 

efficiently processed. (Hagin, 1979, p. 12). 

  

2.2 Relating Theory with the Practical Scenario 

 

In this research paper we have tried to find out if diversification benefit can be achieved 

by investing in the selected European countries.  To relate our result with the theory of 

diversification, it can be said that our result is supported by the theories discussed 

above.  According to the Capital asset pricing model (CAPM) and the Modern portfolio 

theory to gain from portfolio diversification, individual and institutional investors 

should hold well diversified portfolio and a well diversified portfolio can be 

constructed by adding less than perfectly correlated assets.  The aim of our research is 

to find out the countries those attracts investors. 

 

In our research, we have taken six European countries from different part of the Europe 

and tried to find out whether these countries are cointegrated with each other or not in 

different time periods.  From the theory of correlation discussed above, we know that 

positive correlation is defined by the increment of one variable with the other.  On the 

contrary, in a negative correlation, as the amount of one variable decreases, the level of 

another variable goes up.  What we do not know here is the relationship among our 

sample countries.  To find out this relationship among the selected countries we used 

Johansen’s (1981,1991) cointegration test and our aim is to find out cointegration 

relationship among them for the selected period.  The stock market of those countries 

that are integrated with each other, investing in those countries will not be a good idea.  

Because the stock market of the integrated countries are tied up together and change in 

condition of any of the stock market will affect the other stock market severely.  On the 

other hand, less or no cointegration among the stock markets triggers a possible 

diversification opportunity. 

 

Now the question is what influence cointegration/ correlation and what are the factors 

that made countries to move together?  There are several factors that made the countries 

to move together, to mention the few- financial liberalization/openness, elimination of 

capital control, market liquidity, financial innovations and technological progress 

fostered the growth of financial market integration mainly in emerging countries in 

recent decades.  Some other macroeconomic variables that influence stock market 

returns (Pretorious, 2002) are inflation, and interest rate according to the cash flow 

model.  The correlation between these variables affects the correlation between their 

stock market.  Countries are integrated with each other if these macroeconomic 

variables of two countries or regions move in the same direction.   

 

There are several other macroeconomic variables as well such as exchange rate, 

dividend yield, term structure, foreign exchange rate and so on.   For example, if two 

countries face inflation, the effect of inflation will bind them to commove with each 

other.  A smaller inflation differential will lead more stock market comovement and 

vice versa.  These scenarios can be defined by the “Contagion Effect”.  Contagion 

mainly referred the spread of medical disease before 1997.  But later on, this term has 

become popular among the international economists and policy makers to refer to the 

spread of financial disorder in international financial markets.  According to the 
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definition of Dungey et al. (2005) contagion is the transmission of unanticipated local 

shocks to another country or market.  And this normally occur when the trade 

relationship among the countries are strong, also some stock market characteristics such 

as size of the stock market, stock market volatility, industrial similarity also have effect 

on stock market cointegration. In this current research we have only focused on finding 

cointegration not on determining the factors behind cointegration but more or less 

cointegration is influenced by the factors discussed above. 

 

  

From the result of this study, investors can select countries for investment and build a 

well diversified portfolio.  Thus, our research is supported by the portfolio 

diversification theory and also our result is found consistent with the previous studies in 

this field.   



19 

 

3 Previous Research on Cointegration and 
    Diversification 
 

This chapter provides a preview of previous literatures on cointegration and 

diversification to assist the readers to understand the subject area clearly.  Previous 

studies on cointegration and diversification and their findings will be discussed in this 

chapter.  

 
As the financial markets worldwide are not correlated, the benefit of diversifying 

market risk through investing globally stems from that fact.  Several country specific 

characteristics, such as different stages in economic cycles, different monetary and 

fiscal policies, unique technologies, differences in cultural and social behaviors, etc are 

the reason for less perfect correlation among markets.  According to Solnik (1974), 

through international diversification investors can reach higher efficient frontier than 

doing so domestically.  Investors can achieve a higher return for the same level or risk 

tolerance by investing globally also the investors gets huge investment opportunities.  

Moreover, global investment allows investors to hedge against different risks. 

  

An enormous number of studies have been carried out over diversification and 

cointegration.  These terms somewhat correlated with each other, as diversification 

benefit can be achieved if the countries are uncorrelated with each other. (Meric & 

Meric, 1989; Kempa & Nelles, 2001).   International trade liberalization, capital flows 

across countries, technological changes, globalization and so on further the financial 

market integration from the last few decades.  Also the degree of integration varies 

across countries and over time.  Benefits from international diversification are larger 

than benefits from domestic diversification. (Solnik, 1974).   

 

Chiou (2008) in his paper mentioned that investors in less developed countries (eg, East 

Asia and Latin America) benefit more the developed countries from both regional and 

global diversifications even though the markets have more integrated than earlier.  The 

author used 21 developed countries and 13 developing countriesfor this study and the 

sample period is from January 1988 to December 2004. 

 

In their research, Baele and Inghelbrecht (2009) found that though the benefits of 

geographical diversification have gradually decreased due to globalization and 

integration, they are still extensive and geographical diversification capitulate still 

larger risk reduction benefits than industry diversification.  The sample consists of 4 

regions, 21 countries, and 18 global industries over the period January 1973–August 

2007.  In the next research Baele and Inghelbrecht (2010) found that increasing nature 

of integration both economically and financially and the integration process have 

reinforced by the introduction of the euro.  They studied with 14 European countries 

and for the period January 1973 till August 2007. 

 

Smimou (2011) examining the impact of the introduction of the Euro on stock markets 

and on country diversification within the Eurozone.  This paper made four 

contributions-(i) for all Eurozone countries it is found that the impact of the 



20 

 

introduction of the Euro was different.  For some countries negative impacts were 

observed and for some other countries no impact was observed. (i.e., Germany and 

France).  (ii) Though during the convergence period, the benefit from international 

diversification is partial, the benefits of international diversification still exist, before 

the launch of the euro.  (iii)  Although Euro market integration has lessened the benefits 

of international portfolio diversification, when other stocks from non-Eurozone 

countries are incorporated the investors are still benefited from international 

diversification.  (iv)  Their results also differ in pre-Euro and post-Euro periods in all 

samples.  The coefficients are found greater in the pose-Euro period.  The author 

chooses five countries from the Eurozone (Austria, Belgium, France, Germany, and 

The Netherlands), three non-Eurozone European countries (Denmark, Switzerland, the 

UK), and one non-European country (the US) and the time period was from January 

1993 to April 2006. 

 

Driessen and Laeven (2007) investigated with 52 countries for the time period of 1985-

2002 and found that regional and global diversification benefits is possible in both 

developed and developing countries and the benefit is larger in the developing 

countries.  They also add that the benefits from diversification have decreased over 

time.  According to Gallali and Kilani (2010) emerging countries are characterized as 

high earnings and a low correlation while compared to the developed countries, thus 

investor can achieve diversification benefit by investing in those countries.  They 

studied with seven developed G7 countries and for the time period of January 1, 2003, 

to December 31, 2008. 

 

Markellos and Siriopoulos (1997) found that investing in European emerging stock 

markets will lead to significant potential benefits from diversification.  Hardouvelis et 

al. (2005) studied European stock market integration and the impact of EMU on it; they 

found increased integration among them during 1990s.  They took 11 EU countries and 

sample period of February 7, 1992, to June 26, 1998.  Yavas and Rezayat (2006) found 

in their research that European stock markets are highly correlated and also they found 

from their study that correlations within the European countries declined after the event 

of September 11.  They studied with U.S., U.K., France, Germany and Japan and 

considered the period from January 1999 to February 2002.   

 

Also Dvorak  (2007) found that financial integration between the old EU countries and 

CEE countries are achieved even if they don’t have the common currency.  Vizek and 

Dadi   (2006) in their paper observed that bilateral relationship between the CEE 

countries and the developed countries are still missing.  They studied with nine Centtral 

and Eastern European countries and Germany, UK, and USA equity market and for the 

period of January 1st, 1996 to February 3rd, 2006.   

 

Rousova (2009) also found in her research that even after the EU enlargement, the 

relationship among the CEE countries remained similar though the relationship 

between other countries and CEE countries strengthened.  In his research Ceylan 

(2006) pointed out that portfolio diversification opportunities still exists in the 

emerging countries of the Europe and second-round countries are not cointegrated with 

their mature European Union within the time frame of October, 2000 to August, 2005.  

Similarly, some other researchers (Yuca and Simga-Mugan, 2000; Syrioupoulus, 2006; 

Gilmore and McManus, 2002) also found the same.  Patev et al. (2006) in their research 
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used four major CEE countries (Russia, Czech Republic, Hungary, Poland) and USA 

for the period August 28, 1996 – August 2, 2001 and conclude that both short- and 

long-term dollar based investors can gain diversification benefit. 

     

Haavisto and Hansson (1992) studied with four Nordic countries (Denmark, Finland, 

Norway and Sweden) and for the time period of 1970-1988 to see whether risk 

reduction through diversification is possible by investing in Nordic countries or not and 

they observed that long term investors can gain from diversification by holding Nordic 

portfolio.  Also other researchers (Malkamäki et al., 1993) studied with the same 

countries and for the time period of February 1988 to April 1990.  They also found that 

the Scandinavian markets are not fully integrated and the Swedish market is the leading 

market among all the four countries studied.  Middleton et al., (2008) in their study 

found that substantial diversification benefit can still be achieved by investing in the 

CEE countries.  Their study period was 1998 to 2003.    

      

Gilmore et al., (2005) pointed out increased integration between the three CEE 

countries (Czech, Hungarian, Polish), German and UK for the time period covering 

July 6, 1995, through February 10, 2005. Most recently other researchers (Aslanidis & 

Savva, 2011) also spotted the increased integration of the three leading CEE countries 

(Czech, Hungarian, Polish) with the Euro zone countries in aggregate level but still 

some diversification benefit is possible by investing in sectoral indices in Eastern 

European markets.  They used daily data for the time period of January 1, 1999 to 

November 1, 2007.   

 

Boubakri and Guillaumin (2010) studied with 10 CEECs (Bulgaria, the Czech 

Republic, Estonia, Hungary, Latvia, Lithuania, Poland, Romania, Slovakia and 

Slovenia) and the euro area and the data covers the period 1999:1 to 2011:2 and they 

used monthly data.  Their results suggest that the CEECs still have not attained perfect 

financial integration with the euro area, but the integration is increasing since Leman 

Brothers' bankruptcy.  It is also found from the result that Slovakia has successfully 

integrated the euro area. 

 

Due to the monetary synchronization, bilateral trade agreement among most of the 

countries within Europe and most importantly introduction of euro made the countries 

integrated with each other more than earlier and diversification opportunities have 

declined a lot.  (Adjaouté and Danthine, 2002; Moerman, 2004).  Researchers (Bekaert 

& Harvey, 1995; Solnik et al., 1996; Goetzmann et al., 2005; Bekaert et al., 2005; 

Gupta & Mollik, 2008) identified the time varying nature of integration among 

countries.   

 

Flavin and Panopoulou (2006) studied with G7 countries and for the time period of 

1/1/1973 to 31/12/2005 and found that the benefits of portfolio diversification are same 

in both calm and turbulent market condition.  On the other hand, Meric et al. (2008) in 

their research found that investors can obtain more diversification benefit with global 

diversification in bull market.  They divided the total time period into two sub periods: 

September 15, 1997–March 24, 2000 bull-market and March 24, 2000–October 9, 2002 

bear-market periods and the countries of studies were US, UK, German, French, and 

Japanese.   

 



22 

 

Berger et al. (2011) studied with the frontier market and found little evidence of 

frontier market integration within the world market and a lack of consistent integration 

dynamics and also the result showed that in contrast with the developing and emerging 

counties this market does not tender any signal of increased integration over time.   And 

thereby, they offer momentous diversification benefit.  Frontier markets consist of 

countries from the developing world; they are relatively small in size and also less 

accessible.  The researchers took 25 countries in the sample and the selected time frame 

was from n1989 to 2009. 

 

Many researchers have been conducted on the crisis effect on cointegration.  According 

to few researchers (Forbes and Rigobon, 2002) comovement among the countries are 

present in all state of the world whether during a crisis period or stable period.  On the 

other hand several researchers (Erb et al., 1994; Ragunathan et al., 1999; Khalid and 

Rajaguru, 2006; Longin and Solnik, 2001) found that cointegration among the countries 

increases during the crisis period.  Also few researchers (Kuper and Lestano, 2007) 

found that during the crisis time the degree of cointegration is lower between the 

countries.  

 

Taking recent financial crisis (2008/2009) into account, Johansson (2010) observed 

high level of integration during the recent financial turmoil period both in Europe and 

Asia.  While studying the recent subprime crisis (January 2003 until July 2009) 

Niemczak (2010) found that the CEE countries are not providing much diversification 

benefit from the point of view of a US investor.   On the other hand, Nikkinen et al. 

(2011) found in their research that portfolio diversification benefit is possible in both 

during and normal crisis period in the emerging stock markets of Europe.   

 

Most recently Cheung and Miu (2011) in their research found that international equity 

market correlations have a tendency to be higher during a bear market than a bull 

market. Their findings also suggest that by seizing information on this asymmetric 

behavior it is possible for the international portfolio managers to make profit from this. 

They Used 31 emerging equity market returns for their study and taken the time period 

from from June 30, 1995 to August 20, 2004.  Their results suggest that asymmetric 

correlation effect is in general weak for the emerging markets. 
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4 Methodology 
 

An overview of the methodological approach is discussed in this chapter.  Also literature 

search method and its weakness have been pointed out in this chapter. 

 
 
4.1 Choice of Subject 
 

We choose to work on stock market for our master’s thesis.  We became interested in 

this topic because stock market plays a major role in a country’s economy and other 

reason is that stock market is the center of attraction for the investors from decades.  As 

finance students, we had a keen interest to work in this area and thus we choose this 

topic.  After doing lots of research, finally we decided to work on investment risk 

diversification in context of the six selected European countries. 

 

All over the world, investors crave to reduce risk by investing in more than one nation 

whose economic cycles are not perfectly correlated.  “Portfolio Diversification” or 

“Investment Diversification” is not a new term for investors.  Investors always wanted 

to mitigate their risk of investment by not putting all their eggs in the same basket.  For 

this research we have chosen six European countries from four different part of Europe 

to study whether it is possible for investors to diversify their portfolio by investing in 

these countries. 

 

Previously, plenty of research has been carried out in this field.  In our research, we 

wanted to fill the research gap by combining new and old EU member countries with 

the latest time period of study and also considered the recent crisis effect. 

 

 

4.2 Perspective 
   

The findings and results of our research will help investors, policymakers and scholars 

and academics.  Investors will be benefited in the sense that they will be able to 

recognize the best country to invest and reduce the risk of investment.  As the 

policymakers are concerned about maintaining the financial stability around the world, 

this study might also help them.  Also this research will contribute to the growing 

literature on this subject. 

 

 

4.3 Preconceptions 
 

A research can be biased by the author’s experience, thinking, believes and so on and 

biasness in research is completely unaccepted.  Both of us have been studying two 

years masters program in finance at Umeå University. One of us has completed his 

bachelor degree in finance and also did MBA majoring in finance.  Moreover, one of us 

has personal experience of investing at Dhaka stock exchange of Bangladesh.   

 

We had to go through lots of researches conducted in this field to find a research gap 

and selection of our research topic; even though our research is not biased with 
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preconceptions.  Because our result is totally derived, we did not have any opportunity 

to manipulate our result.  We have just interpreted the result that we got from the 

financial software used for this thesis.  Thus we could not use any of our 

preconceptions here. 

 

 

4.4 Research Philosophy 
 

According to Whilst James and Vinnicombe (2002) the inherent preferences of 

individuals are likely to shape the research designs and can create biasness in research.  

A research philosophy can help to find out the answer of the research question.  Three 

reasons with particular reference to research methodology has been identified by 

Easterby-Smith et al (1997) to explore the importance of philosophy: At the beginning, 

with the help of research philosophy  it is easier for the researchers to treat and identify 

the research methods to be used in a study and also it helps to answer the proposed 

research questions.  Secondly, different methodologies and methods can be assessed 

with the knowledge of research philosophy; lastly, in case of choice of methods the 

research philosophy may help the researcher to be inventive.  

 

The two key way of thinking about research philosophy are- Epistemology (the branch 

of philosophy concerned with the nature of knowledge, and knowing and beliefs and 

Ontology (the branch of philosophy concerned with the nature of reality, and forms the 

basis of metaphysics) 

 

 

4.4.1 Ontological Orientation 
 

Ontology describes our view on the nature of reality.  Blaikie (1993) describes ontology 

as ‘claims about what exists, what it looks like, what units make it up and how these 

units interact with each other’.  Saunders et al., (2009) stated two aspects of ontology: 

Constructionist (does the reality exist only through experience of it) and Objectivism 

(does it exist independently of those who live it).  

 

In this thesis, we have found our role as objectivist.  Saunders et al., (2009) describes 

objectivism as social entities those exist in reality are independent of social actors.  The 

selection of objectivism ontology can be clarified by the following points: 

 

 Our research investigates whether it is possible to gain from diversification by 

investing in the selected European countries for this study. Thus it is impossible 

for us to influence the result anyhow. 

 
 We used practical methodology and interpret the result based on that.  Thus 

there is no option that we could bias our result from our preconceptions. 
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4.4.2 Epistemology Orientation 

 

According to Easterby-Smith (2008) epistemology considers views about the most 

appropriate ways of enquiring into the nature of the world and according to Eriksson 

and Kovalainen (2008) ‘what is knowledge and what are the sources and limits of 

knowledge’.  Two approaches of epistemology are: Interpretivism and Positivism.   

 

Positivism is based upon values of reason and truth and validity.  Five cornerstones of 

positivism (Bryman & Bell, 2003, pp. 26-29) are like the following: (1) Knowledge are 

those events those can be confirmed by the human intelligence, (2) in the positivistic 

view, the theory solved the purpose of making hypotheses and test those hypotheses 

with observations and collected data, (3) The positivists consider the collected data and 

observations as knowledge, (4) According to the positivists with the absent of opinions 

objective research can be carried out. (5) Only scientific statements are deemed as 

science.  On the other hand, the Interpretivism view suggests that in order to understand 

the reality, interruption of subjective interpretation is required. 

 

This study adopts a Positivist position.  In our research we tested the hypotheses 

derived from theories and give our contribution to finding the true knowledge that 

explains the reality. We have used data from datastream and don’t have any possibility 

to change them which support the philosophy of positivism.   Existing theory has been 

used here to develop hypothesis. The findings can be justified by future studies. 

 

 
4.5 Literature Search and Critique 
 

 

4.5.1 Source Selection 
 

For our thesis we used several sources for example: we used books, online journals and 

articles from different publications, and so on.  We get access to books through Umeå 

and Stockholm University library.  While searching for references, we kept in mind that 

the recent sources will add more trustworthiness to our research.  Thus we looked for 

recent sources through our thesis writing.  The data has been collected through the 

datastream software and from Stockholm University. 

 

 

4.5.2 Criticism to Secondary literature Search  
 

We tried to look for relevant literatures for our study thus we were careful about 

selecting keywords.  We consider both old and recent studies but mostly we went for 

the recent studies.  We found good amount of literatures in our topic area.  So the 

‘relevancy’ and ‘sufficiency’ characteristics of literature search are met. (Saunders et 

al., 2009, pp. 92-93)  
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4.6 Nature of Study 

 

In a research there are two fundamental questions to be answered:  

1) What is going on (descriptive research)? 

2) Why is it going on (explanatory research)? 

Descriptive study is a statistical study to identify trends in a situation, but not the causal 

linkages among its different fundamentals.  On the other hand, in a explanatory 

research the researchers try to make a connection among variables.  Thus our research 

is descriptive in nature.  Our research involves collecting data; we had to go through 

previous literatures to form our research question. 

 

4.7 Practical Methodology 

 

Johansen and Juselius multivariate cointegration approach will be employed to 

investigate the long run relationship among countries.  This test will allow us to locate 

whether diversification benefit is possible or not. 

 

Some other basic tests will also be made like unit root test, Philips Perron test and 

descriptive statistics.  Unit root test is used to test whether the series is stationary or not.  

The null hypothesis for the ADF and PP test - there is unit root in the series or the time 

series is nonstationary.  

 

 4.7.1 Data Collection and formation 

 

Six countries from Europe have been selected for the study.  The countries are listed 

below in the table.  The CEE countries have transitional economies meaning the 

economy of these countries is changing from a centrally planned economy to free 

market.   A time frame of ten years has been chosen for the study (January, 2001 to 

December, 2010).  Data have been obtained from Datastream.  Total number of 

observation is 2586.  Data from Morgan Stanley capital International (MSCI) stock 

market index is used for all the countries.  We took daily data for our research rather 

than weekly or monthly data because it allows deeper analysis of market based 

transmission in volatility.  We presented little description about the all selected 

countries economy and that justified the reason behind the selection of these countries 

for this research.  Information is available at the home page of Central Intelligence 

Agency, US (https://www.cia.gov/). 

 

 

 

 

 

https://www.cia.gov/
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United Kingdom 

 

After Germany and France, UK is the third largest economy in Europe.  It came 

forward from recession in 1992 and enjoyed the longest period of 

expansion. The global financial crisis hit the economy hard in 2008.  In the 

latter half of 2008 the sharply declining home prices, high consumer debt, 

and the global economic slowdown pushed the economy into recession.  The 

government then executed a number of measures to encourage the economy 

and stabilize the financial markets including nationalizing parts of the 

banking system, cutting taxes, suspending public sector borrowing rules, 

and moving forward public spending on capital projects. We took UK because 

it acts as a benchmark country and it is the biggest stock market of this region.   

 

 

Germany 

 

Germany is the fifth largest economy in the world.  Germany faces considerable 

demographic challenges to sustained long-term growth like its other 

western European neighbors. The global financial crisis also hit the 

economy hard in 2008- the deepest since the World War II.  Germany's 

central bank projects that GDP will grow 0.6% in 2012; it reflects the 

worsening euro-zone financial crisis and the financial burden it places on 

Germany as well as falling demand for German exports . These are the 

reasons why we feel motivated to take Germany in our sample for this 

research. 

 

UK and Germany act as the benchmark country and they have strong 

influence over other countries in this region.  They are the largest 

economies in the Europe and also widely used country in literatures in this 

subject matter (Errunza, 1977; Cosset and Suret, 1995; Gilmore et al., 2005; 

Dvorak, 2007; Chiou, 2008, Baele and Inghelbrecht, 2009).    

 

 

Spain 

 

The mixed capitalist economy of Spain is the 13th largest in the world and 

its per capita income roughly matches that of Germany and France.  Like 

Germany and UK it also entered into a recession in the second  quarter of 

2008 after almost 15 years of above average GDP growth.  It was the last 

major economy that emerged from the global recession.   From other highly-

indebted euro zone members Spain had become more vulnerable to financial 

contagion because of its  large budget deficit and poor economic growth 

prospects even though the government took initiative to cut spending, 

privatize industries, and boost competitiveness through labor market 

reforms. 
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Denmark 

 

The economy of Denmark is thoroughly modern attributing high -tech 

agricultural sector, state-of-the-art industry with world-leading firms in 

pharmaceuticals, maritime shipping and renewable energy, and a high 

dependence on foreign trade.  It is the member country of European Union 

and is among the strongest supporters of trade liberalization. Denmark's economy 

began slowing in 2007 with the end of a housing boom and the global financial crises 

worsened this cyclical slowdown through increased borrowing costs and 

lower export demand, consumer confidence, and investment.  The global 

financial crisis cut Danish GDP by 0.9% in 2008 and 4.7% in 2009.  

 

Also plenty of researches (Errunza, 1977; Cosset and Suret, 1995; Baele and 

Inghelbrecht, 2009; Boubakri and Guillaumin, 2010) carried out with Denmark and 

Spain and thus we took them into our sample based on the previous researches and also 

the current situation. 

 

Czech Republic 

 

Czech Republic is an example of transition economies in Europe.  The economy of the 

Czech Republic is small, open, export-driven also it has a stable and 

prosperous market economy. When Western Europe and Germany fell into 

recession in late 2008, it remained very sensitive to changes in the  

economic performance of its main export markets, especially Germany.  

Thus, real GDP fell 4.1% in 2009. 

 

Poland 

 

Poland also represents the transition economies.  It practiced a policy of 

economic liberalization since 1990.  It is the only one country within the 

European Union which has not been affected by the 2008/2009 recession.  It 

has become member of the European Union in 2004 and that provided a 

major boost to the economy but GDP per capita is still much below the EU 

average. 

 

 

Many previous researchers (Driessen and Laeven, 2004; Gilmore et al., 

2005; Ceylan, 2006; Aslanidis and Savva, 2011) studied with CEE countries 

including Czech Republic and Poland and observed that CEE countries are 

still attractive for investors.   Among all the CEE countries, for our research 

we took these two countries as a representative country from CEE and also 

took the recent period for the study.  They are among the largest new EU 

members.   
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The table below shows clearly from which part we took which country.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Also we presented some important features of the selected six European countries in a 

separate table.  Official statistics and information’s are publicly available at the home 

page of Central Intelligence Agency, US (https://www.cia.gov/). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

List of Countries 

Central and Eastern European 

Poland  Czech Republic 

Western Europe  

Germany 

Northern Europe 

Denmark UK 

Southern European 

Spain 

https://www.cia.gov/
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Table: Statistics on Countries (US Dollars, 2010) 

 
Countries 

 

 

 

Features 

 

United 

Kingdom 
Germany Spain Denmark 

Czech 

Republic 
Poland 

GDP- Real 

Growth Rate 
1.4% 3.6% -0.1% 1.7% 2.3% 3.8% 

GDP- Purchasing 

Power Parity 

$2.225 

trillion 

$3.003 

trillion 

$1.4 

trillion 

$205.7 

billion 

$267.3 

billion 

$737.5 

billion 

GDB Par capita 36,000 40,600 30,300 56,300 18,800 12,200 

Unemployment 

Rate 
7.8% 7.1% 20.1% 6% 9% 12.1% 

Inflation 

Rate(Consumer 

Prices) 

3.3% 1.1% 2% 2.3% 1.5% 2.6% 

Market Value of 

Publicly Traded 

Shares 

$3.107 

trillion 

$1.43 

trillion 

$1.172 

trillion 

$231.7 

billion 

$73.1 

billion 

$190.2 

billion 

Exports 
$410.2 

billion 

$1.303 

trillion 

$253 

billion 

$96.58 

billion 

$116.7 

billion 

$162.3 

billion 

Imports 
$563.2 

billion 

$1.099 

trillion 

$315.3 

billion 

$87.44 

billion 

$113.9 

billion 

$173.7 

billion 

Stock of Direct 

Foreign 

Investment- at 

home 

$1.076 

trillion 

$956.6 

billion 

$614.5 

billion 

$139.7 

billion 

$129.9 

billion 

$193.1 

billion 

Stock of Direct 

Foreign 

Investment- 

abroad 

$1.675 

trillion 

$1.427 

trillion 

$660.2 

billion 

$183 

billion 

$15.52 

billion 

$36.84 

billion 

Current Account 

Balance 

-$71.6 

billion 

$188.4 

billion 

-$64.34 

billion 

$17.08 

billion 

-$5.993 

billion 

-$20.98 

billion 

Central Bank 

Discount Rate 
3.962% 4.96% 7.223% 4.3% 5.889% 8.367% 

 

 

The table above shows some main features of the selected European countries and also 

from table we can easily make differentiation among them.  It can be seen that GDP per 

capita is highest in Germany and lowest in Poland; On the other hand Central bank 

discount rate is highest for Poland and lowest for UK. Unemployment rate is highest in 

Spain (20%) and lowest in Denmark (6%). The rate of inflation is low (1.1%) in 
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Germany and highest in UK (3.3%).  Stock of direct foreign investment (abroad) is 

only $15.52 billion usd in case of Czech Republic.  GDP (real growth rate) is negative 

(-.1%) for Spain and highest for Poland (3.8%).  Export amount of 96.58 billion usd is 

lowest for Denmark in 2010.  Thus the table above gives us an overview of the 

economic condition of the selected countries. 

 

In our research we have considered stock data though there are several other 

instruments for investment are available like bond, mutual funds, real estate, securities 

and so on.  Because we found in most of the literature researchers used data from stock 

market.  Our choice of data is motivated by them and thus we consider stock market 

data only.  And we don’t think this choice of data will affect negatively in our 

conclusion.  As in the earlier literatures stock data is used, our result will also go in line 

with them and will not affect our conclusion. 

 

We could have consider other kinds of data  for example, some macroeconomic 

variables like interest rate, GDP, inflation rate, exchange rate  etc could be taken into 

account for our research rather than considering stock data only.  But for our research 

we only considered stock data only because most of the literature we found in this 

subject area used stock data only.  Furthermore, considering other types of data could 

be time consuming and critical for us to complete within the given time frame. 

 

In order to run the ADF test all the data have been transformed into logarithm format; 

because to perform the ADF test it is important to have exact association in the 

information content of stock price. (Bachman et al., 1996) 

 

4.7.2 Augmented Dickey Fuller Test (ADF) 

 

Unit root test is a widely used test to check the stationarity (or nonstationarity) of the 

data from years.  Augmented Dickey Fuller test is used to test the unit root in a time 

series data sample in statistics, finance and economics.  Dickey and Fuller (1979) 

proposed this test for the first time.  This test was developed for autoregressive 

representations of known order.  The Augmented Dickey Fuller test is applied to the 

following model (Gujarati and Porter, 2009, p. 757).   

        

             

   t = 1 + 2t+  Yt-1+     
        +    ………………………………….. (1) 

 

Where, α = constant, β = coefficient on a time trend and     is a pure white noise error 

term which is serially uncorrelated and assumed to be homoskedastic.  The Augmented 

Dickey-Fuller test assumes that the series y follows an AR (p) process to create a 

parameter correction for higher order correlation. The ADF test use parametric auto 

regression. The null hypothesis for the unit root is there is unit root i.e.,    = 0 against 

the alternative hypothesis of absence of unit root (   < 0) The Dickey-Fuller test value 

is compared with the computed test statistic value.  The null hypothesis of    = 0 will 

be rejected and confirm that there is no unit root if the critical value is greater than the 

test statistic value. 
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4.7.3 Phillips Perron Test 

 

An alternative test for unit root testing is The Phillips-Perron (PP) test.  Peter C. B. 

Phillips and Pierre Perron (1988) developed the Phillips–Perron test.  This test adjusts 

the serial auto-correlation in data by using nonparametric statistical methods without 

adding lagged difference terms (Gujarati & Porter, 2009, p. 758). The test regression 

for the PP test written as- 

 

Δyt =    Dt + yt-1+ ut ;……. (2) 

 

Where ut is integrated in order zero, and may be heteroskedastic.  This test corrects for 

any serial correlation and heteroskedasticity in the errors ut of the test regression.  The 

PP tests have several advantages over ADF test.  The PP tests are robust of 

heteroskedasticity in the errors ut of the test regression and autocorrelations.  The other 

advantage is that the users do not need to specify the lag length for the test regression. 

 

4.7.4 Test for Cointegration 

 

Granger (1981) first introduced the concept of cointegration. Under this concept even 

though each variable is non-stationary, two variables are cointegrated when the linear 

combination of the two is stationary.  Cointegration helps to find out the common trend 

in multivariate time series. (Vizek & Dadi , 2005). The null hypothesis for this test is 

non-cointegration.  There are two types of test that can estimate multiple cointegration.  

One test is Coleman (1990) test and the other test is Johansen (1988) testing procedure.  

This test procedure consists of estimating a vector autoregressive (VAR) model.  In a 

multivariate test of cointegration, we have to look for the rank of coefficient matrix is at 

least 1, then the null hypothesis of no cointrigation will be rejected.   

 

In this paper for testing long-run multivariate cointegration relationship among the 

stock indices Johansen procedure will be applied.  Johansen’s cointegration test is 

widely accepted procedure for cointegration testing among academics and scholars 

because- i) its’ ability to deal with models with several endogenous variables than 

Engle and Granger’s two step procedure, ii) flexibility, iii) Robustness, and iv) Ability 

to test hypotheses. 

4.7.5 Johansen Test for Multivariate Cointegration 

 

Johansen (1988) built up a maximum likelihood estimation procedure which allows us 

to test for the number of cointegrating relations between the rank of a matrix and its 

characteristics root.  Johansen’s procedure starts with the vector error correction model 

of the form as follows (Brooks, 2008, p. 350)- 

 

          +       +       +….+              +  …………………….(3) 

 

Where,       
 
   )-    and    =     

 
   )-    
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Cointegration can be marked out by coefficient matrix Π and     is the error term.  If Π 

has rank 0 that means all components of Xt are nonstationary (has unit roots) and if Π 

is full of rank that means all the components of Xt are stationary in levels.  Johansen 

(1995) shows that the rank of matrix is equal to the number of characteristics root that 

are different from zero.  The first step in the Johansen approach is to test the hypothesis 

about the rank of the long-run matrix. 

 

 Johansen proposed the following two test statistics that help to find out the number of 

characteristic roots that are insignificantly different from unity (Brooks, 2008, pp.351)- 

 

       (r) = -T         
 
     ) …………………………….(4) 

 

And 

 

     (r, r+1) = -T           
 
     ) …………………………(5) 

 

Where r= number of cointegrating vectors under the null hypothesis 

            = estimated value for the ith ordered eigen value from the   matrix 

 

The trace test examines the null hypothesis of r cointegrating vectors (H0: rr0) against 

the alternative hypothesis of p cointegrating vectors (H1: r0 ). On the other hand, the 

maximum eigen value test examine the null hypothesis (H0: rr0) of r cointegrating 

vectors against the alternative hypothesis (H1: r =r0 +1) of r cointegrating vectors.  The 

critical value for the two statistics is provided by Johansen and Juselias (1990).  The 

null hypothesis that there are r cointegrating vector against the alternative hypothesis of 

there are r+1 (for       ) and more than r (for     ) will be rejected if the test statistic 

is greater than the critical value from Johansen’s tables. 

 

 

4.8 Data Quality 
 

According to Saunders et al., (2009), the quality of the research is evaluated by the 

three important concepts: Validity, Reliability and Generalization.  Research must be 

tested with this three view points.  These three concepts are discussed below in brief: 

4.8.1 Reliability 

 

Reliability concerns the extent to which the data collection techniques or instrument 

yield the same or constant result.  (Saunders et al., 2009, p. 156).  According to Yin 

(2003), a research will be reliable if the result by the current researcher is consistent 

with earlier researcher and also the later researcher end up with same finding and 

conclusion.  Four types of reliability is observed in research (1) Inter-Rater/Observer 

Reliability: the extent to which a measurement remains the same (2) Test-Retest 

Reliability: the solidity of a measurement over time; and (3) Internal Consistency 

Reliability: the resemblance of measurements within a given time period; and               

(4) Parallel-Forms Reliability: In the same way and from the same content, the 

reliability of two tests are constructed. 
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Our data has been collected through Thomsom datastream- a reliable source of 

financial data.  We used Microsoft Excel to calculate the daily stock price return from 

the data.  We used Eviews to get the result from basic tests and the econometrical 

model that we used for our research.  Result has been analyzed without any 

exploitation.  Thus, a similar result is expected if other researchers use our data. 

 

4.8.2 Validity 

 

Validity generally refers to the extent to which the concept, findings or measurement 

relate to the real world and how truthful the research results are.  There are several 

types of validity-(i)  Face Validity- This is the less scientific method and it is concern 

about the researchers claim and measure according to that. (ii) Content Validity- It 

concern about whether the full area of the content is measured by the content of a 

measure.  (iii)  Internal Validity- refers to the extent of effect of independent variable 

over the result.  The internal validity is achieved, if only the independent variable 

affects the dependent variable; (iv) External Validity- It refers the generalization of the 

result further than the sample.  (v) Validity in quantitive research is described as 

“Construct Validity”- it is the primary concept, question or hypothesis that decides 

which data is to be gathered and how it is to be gathered.  

 

As our thesis is grounded on the quantitative basis, measurement validity is appropriate 

to value our research.  The construct validity might not be a setback for this study as the 

data has been collected from Datastream source, which is reliable for gathering 

financial data. 

 

4.8.3 Generalizability 

 

Generalizability can be defined as the extension of research findings and conclusions 

from a study conducted on any other course or study.  This is an essential part of both 

research design and explanation of research in practice.  Usually, it is referred as 

‘External Validity’.  A good amount of research has been carried out in our selected 

topic, and in our research we tried to extend the findings from the previous research.  

Also our research can be used as a guideline for the future research. 
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4.9 Research Approach 

 

According to Saunders et al., (2009, p. 124) there are two types of research approaches- 

(i) Inductive, and (ii) Deductive.  Research approach depends on what is going to be 

researched.  The approach or methodologies that are adopted to conduct the research 

are known as research approach. 

The difference between Inductive and Deductive approach can be differentiated by the 

following figure- 

 

 

 
 

 

 

 

 

 
Figure 5: Deductive Vs Inductive Approach 

Source: Deductive and Inductive Research method 

Prof. Dr. S. M. Aqil Burney (2008) 

 

Inductive approach works from specific observations to broader generalization and 

theories.  Sometimes informally it is called as “bottom up” approach.  According to 

Saunders et al., (2009, p. 124) inductive approach is appropriate when researcher has 

lack of data.   On the other hand, Deductive approach works from more general to more 

specific and this is known as “top down” approach.  The researchers develop theory or 

hypothesis and then use research strategies to analysis the hypothesis in deductive 

approach. 

Inductive approach is not appropriate for our research as our hypothesis set for the 

research is build from the existing theories and we have adequate data to examine.  But 

deductive approach is appropriate for our research because our research fulfill the 

criteria of deductive approach.  At first we select the suitable theory and then we build 

our hypothesis that matches the theory.  Then we collected data and analyze the data.  

Lastly, the analysis helped us to confirm our hypothesis. 
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5 Empirical Results and Analysis 
 
The empirical findings from the econometric model have been presented in this chapter 

and also the results are discussed.  An econometric software Eviews has been used for all 

the estimation. 

 

 

5.1 Unit root test result 

 

The unit root characteristics of the data are tested at the beginning before moving to 

other tests.  For Johansen cointegration test the data need to be nonstationary.  The unit 

root test table is placed in the appendix (Table 1). All the series found insignificant and 

nonstationary in levels.  Thus the null hypothesis of there is unit root cannot be rejected 

at any significance level for any country.  From the result of first differences of stock 

prices, it is found that they are significant at 1 percent level of significance for all the 

countries and the null hypothesis that there is a unit root in the series, can be rejected.  

Also the results indicate that stock prices are nonstationary in levels, and do not follow 

random walk hypothesis or the efficient market hypothesis.   

The random walk theory is about the impact of past or present movements of stock 

prices on future movements.  This theory holds that future cannot be determined with 

the past performance.  According to the Efficient Market Hypothesis (EMH), markets 

quickly adjust with the new information and investors cannot take advantage in 

predicting a return on a stock price because of access to extra information.  All the 

series are stationary in I (1) or integrated of order one. 

 

Also the Phillips-Perron tests were conducted as the PP tests ignore any serial 

correlation in the test regression. The result of this test is also presented in Table 1.  

The result of the Phillips-Perron tests support the results of the ADF test and the null 

hypothesis of unit root can be rejected at 1 percent significant level also for all the 

countries. 

 

The unit root test is important because it act as diagnostic tool.  Different predictions 

are anticipated from difference stationary and trend stationary models of the same 

series (Diebold and Senhadji, 1996). Unit root test help us to decide whether we need to 

difference the data or not.  In some case we need to difference the data and in some 

case we don’t need to do that.  For Johanssen cointegration test the requirement is data 

need to be non stationary.  And after running the unit root test we found that data is non 

stationary at levels.   

 

 



37 

 

5.2 Summary Statistics 

 

Descriptive statistics of the series are shown in the next table (Table 2 in the appendix).  

The mean and standard deviation of the returns work as the indicators of the projected 

level and the volatility of investors investment portfolios.  Thus they will be interested 

in them.  The mean and the standard deviation column show the risk-return trade-off of 

the sample countries.  From the results it can be seen that emerging countries like 

Czech Republic, and Poland showed the highest standard deviations.  Also it can be 

noticed from the result that mean of the returns are all positive except UK.   

 

We can see from the skewness result for European countries that most of the countries 

are negatively skewed or skewed to the left and only Spain is positively skewed.  The 

kurtosis result show that in all regions the value of Kurtosis is more than 3, which is 

referring to the fact that distribution, is leptokurtic (peak). 

 

Generally in perfect distribution, skewness value is zero i.e., mean=median=mode and 

the ideal value for kurtosis is 3, the kurtosis of normal bell curve. The skewness and 

kurtosis result point that the distribution is not normal and therefore the stock market 

return series does not follow random walk and violate the hypothesis of market 

efficiency. 

 

Jarque-Bera measures the departure from normality to authenticate the distribution 

pattern of log of stock market index series.  It is based on the sample skewness and 

kurtosis.  The null hypothesis for this test is a joint hypothesis of the skewness being 

zero and the excess kurtosis being zero.   According to the result this null hypothesis is 

rejected for all the stock market return series at 1 percent significance level i.e. stock 

market return series are not normally distributed at 1 percent level of significance. 

 

Descriptive statistics present the quantitative description of the data and describe the 

basic features of data in a study.  From it we can simply describe what the data shows.  

This help to summarize the data in an understandable way.  Usually two basic methods 

are used for descriptive statistics: numerical and graphical.  In our paper we used the 

numerical way to present the summary of the data.  Thus, descriptive statistics is useful 

for any research paper to get an overview about the data. 

 

5.3 Empirical Results 

  

The countries in the sample are all EU countries. Among them, two are newly joined 

EU countries- Czech Republic and Poland. They joined the EU in 2004, these countries 

are also known as CEE (Central and Eastern European) countries.   

 

Before running the test for cointegration, we can see from the graph below that some 

countries are following the movement of other countries while some other countries are 

isolated.  The figure below shows the comovement of stock market indices from year 

2001 to 2010.  It is observable from the graph that more or less all the selected 

countries stock market is moving together for this time period. 
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Figure 6: Movement of stock market indices of selected European countries 

 

 

In this study Johansen and Juselius multivariate cointegration approach is used to 

investigate the long run relationship among the stock markets of European countries. 

Lag length of 2 is employed for VAR model with the Schwarz information criterion by 

Eviews. Linear deterministic trend in the data is assumed and a model with Intercept 

and trend in CE has been used as it is believed that some of the series is trend 

stationary.  We assumed linear deterministic trend in data because most of the 

literatures used this trend in data and also we found it logical because a linear 

deterministic trend is of course free of any cyclical or stochastic short-term movements.   

 

From the full period result (Table 3) it can be seen that the null hypothesis of no 

cointegrating vector (r=0) is rejected at the 5% significance level by trace statistic and 

also the null hypothesis can be rejected by maximum eigen value which refer to a long-

run relationship among the countries. The results suggest that Π matrix is of rank =2.   

At both the rank the value of trace statistic and maximum eigen value is greater than the 

5% critical value. 
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Table 3: Multivariate Johanssen Result for different Sub-Period 

Rank Eigen Value λ trace 
5% critical 

value 
λ max 

5% critical 

value 

Panel A: Whole Period (01/01/2001-31/12/2010)  

r=0 0.024585 156.8083* 117.7082 64.91777* 44.4972 

r=1 0.017803 91.89052* 88.8038 46.84896* 38.33101 

r=2 0.009469 45.04156 63.8761 24.81337 32.11832 

r=3 0.003884 20.22819 42.91525 10.14993 25.82321 

r=4 0.002187 10.07826 25.87211 5.709687 19.38704 

r=5 0.001674 4.368575 12.51798 4.368575 12.51798 

Panel B: First Sub Period (01/01/2001-29/12/2006) 

r=0 0.030514 145.8874* 117.7082 48.43695* 44.4972 

r=1 0.020048 97.45049* 88.8038 31.65285 38.33101 

r=2 0.018707 65.79764 63.8761 29.5163 32.11832 

r=3 0.012321 36.28134 42.91525 19.37724 25.82321 

r=4 0.006599 16.9041 25.87211 10.34847 19.38704 

r=5 0.004185 6.555631 12.51798 6.555631 12.51798 

Panel C: Second Sub Period (01/03/2007-31/12/2010) 

r=0 0.060655 132.3235* 117.7082 65.26265* 44.4972 

r=1 0.026048 67.06083 88.8038 27.52789 38.33101 

r=2 0.019003 39.53294 63.8761 20.01075 32.11832 

r=3 0.009211 19.5222 42.91525 9.65121 25.82321 

r=4 0.00661 9.870987 25.87211 6.917612 19.38704 

r=5 0.002828 2.953375 12.51798 2.953375 12.51798 

Notes: r refers to the number of cointegrating vectors.  Test includes constant and linear trend. The  

            number of lags in the VAR is selected by Scwarz Info Criterion. * indicate null hypothesis of no 

            cointegration is rejected at 5 percent level of significance for the selected countries. 
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With a constant and linear trend term the null hypothesis of no significance 

cointegration relationship (r=0) is rejected at the 5% significance level both by trace 

statistic and maximum Eigen value for the pre-crisis period (First sub period).  The 

trace statistic result suggest that Π matrix is of rank =2 for pre-crisis period.  The value 

of trace statistic is 145.8874 and 97.45049 respectively and greater than the 5% critical 

value of 117.7082 and 88.8038.  And the null hypothesis can be rejected by both the 

trace statistic and maximum eigen value at the 5% significance level for the during 

crisis period. The trace statistic value and maximum eigen value are respectively 

132.3235 and 65.26265 and these are greater than the 5% critical value of 117.7082 and 

44.4972 respectively.  The results suggest that Π matrix is of rank =1 for this period.  

According to Johansen and Juselius (1990) the use of trace statistics value is more 

appropriate when this type of conflict occurs. 

 

Therefore, from the table 3 result it can be conclude in brief that the null hypothesis set 

for this study is rejected, thus there exists significant cointegration relationship among 

the selected European countries.  And from the sub period analysis it is observed that in 

the first sub period (pre crisis period), the extent of cointigration is high than the second 

sub period (during crisis period).  As the crisis is still pertinent, we couldn’t check the 

effect of cointegration in the post crisis period.  The current crisis started in summer 

2007 from USA and then it strike hard the economies of Europe.  Due to the tighter 

cross border associations of the financial system with USA; the EU was unable to 

decouple from the USA. 

 

To observe the cointegration relationship more clearly, we decided to run the bivariate 

johansen test.  Table 4 presents the result for the whole sample period.  It can be seen 

that the null hypothesis of no significance cointegrating vector cannot be rejected at any 

significance level for most of the studied countries.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



41 

 

Table 4: Results of the bivariate VAR cointegration tests (2001/01/01-2010/12/31) 

Index Rank Eigenvalues 
Johansen 

trace 

Critical 

value 5% 

Cointegration 

Y/N 

Max 

Eigenvalue 

Critical 

value 

5% 

Cointegration 

Y/N  

Czech Republic with: 

Denmark r=0 0.002644 9.95874 25.87211 N 6.905125 19.38704 N 

  r=1 0.00117 3.053615 12.51798  3.053615 12.51798  

Germany r=0 0.003311 12.33086 25.87211 N 8.646367 19.38704 N 

  r=1 0.001412 3.684493 12.51798  3.684493 12.51798  

Poland r=0 0.003592 11.43406 25.87211 N 9.384122 19.38704 N 

  r=1 0.000786 2.049936 12.51798  2.049936 12.51798  

Spain r=0 0.003549 11.40301 25.87211 N 9.271563 19.38704 N 

  r=1 0.000817 2.131449 12.51798  2.131449 12.51798  

UK r=0 0.002376 7.924754 25.87211 N 6.19695 19.38704 N 

  r=1 0.000663 1.727804 12.51798  1.727804 12.51798  

Denmark with: 

Germany r=0 0.009137 27.71844* 25.87211 Y 23.93087* 19.38704 Y 

  r=1 0.001452 3.787568 12.51798  3.787568 12.51798  

Denmark with: 

  r=1 0.001452 3.787568 12.51798  3.787568 12.51798  

Poland r=0 0.008294 24.73812 25.87211 N 21.72031* 19.38704 Y 

  r=1 0.001156 3.017805 12.51798  3.017805 12.51798  

Spain r=0 0.004377 14.12357 25.87211 N 11.441 19.38704 N 

  r=1 0.001028 2.682569 12.51798  2.682569 12.51798  

UK r=0 0.010567 31.21285* 25.87211 Y 27.69354* 19.38704 Y 

  r=1 0.001349 3.519309 12.51798  3.519309 12.51798  

Germany with: 

Poland r=0 0.0053 17.01373 25.8721 N 13.81892 19.38704 N 

  r=1 0.0012 3.194805 12.518  3.194805 12.51798  

Spain r=0 0.0042 14.97167 25.8721 N 11.09889 19.38704 N 
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Table 4: Results of the bivariate VAR cointegration tests (2001/01/01-2010/12/31) Cont. 

Index Rank Eigenvalues 
Johansen 

trace 

Critical 

value 5% 

Cointegration 

Y/N 

Max 

Eigenvalue 

Critical 

value 

5% 

Cointegration 

Y/N  

  r=1 0.0015 3.872772 12.518  3.872772 12.51798  

UK r=0 0.0059 20.01475 25.8721 N 15.52069 19.38704 N 

  r=1 0.0017 4.494065 12.518  4.494065 12.51798  

Poland with: 

Spain r=0 0.0056 17.08243 25.8721 N 14.59395 19.38704 N 

  r=1 0.001 2.488478 12.518  2.488478 12.51798  

UK r=0 0.0131 37.123* 25.8721 Y 34.27723* 19.38704 Y 

  r=1 0.0011 2.845764 12.518  2.845764 12.51798  

Spain with: 

UK r=0 0.002 8.488755 25.8721 N 5.181943 19.38704 N 

  r=1 0.0013 3.306812 12.518  3.306812 12.51798  

 

Notes: r refers to the number of cointegrating vectors.  Test includes constant and linear trend. The  

            number of lags in the VAR is selected by Scwarz Info Criterion. * indicate null hypothesis of no 

            cointegration is rejected at 5 percent level of significance for the selected countries. 

    

If we consider the relationship of Czech Republic with all the countries of the sample, 

we can see that for this full time period Czech Republic is not cointegrated with any 

other country of the sample and so does Spain.  For all of them we found the johansen 

trace statistic value is less than the critical value at 5%. 

 

Again when we consider the relationship of Denmark with all the other sample 

countries, it can be seen that only the null hypothesis can be rejected for Denmark with 

UK and Germany at 5% significance level.  For Denmark and UK the trace statistic 

value 31.21285 is greater than the 5% critical value 25.87211 and for Denmark and 

Germany trace statistic value 27.71844 is greater than the 5% critical value 25.87211.  

But no relationship found among Denmark, Czech Republic, Poland and Spain.  Also 

no cointegration relationship found among Germany, Poland, Spain and UK.    In all 

cases it is found that johansen trace statistic value is less than the critical value at 5%. 

 

Also only one cointegration relationship found between Poland and UK.  In this case 

the trace value 37.123 is greater than the 5% critical value 25.87211.  But from the 

result it is seen that Poland does not share any cointegration relationship with any other 

countries in the sample except UK.  We also found Spain as totally independent 

country within the sample as like as Czech Republic.  These two countries are not 

affected by the changes in the stock market of other countries in the sample.   
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Thus, it is clear from the result that for the full time period none of the studied countries 

(except Denmark and Poland) shows any long-run relationship among them.  It is found 

that the emerging countries (Czech Republic and Poland) don’t have any relationship 

with each other.  Therefore, the countries in the sample are found attractive for the 

investors to invest. 

 

Next, we again run the johansen test with the first sub period data for all the countries 

in the sample.  The results are presented in the table 5.   
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Table 5: Results of the bivariate VAR cointegration tests (2001/01/03-2006/12/29) 

Index Rank Eigenvalues 
Johansen 

trace 

Critical 

value 

5% 

Cointegration 

Y/N 

Max 

Eigenvalue 

Critical 

value 

5% 

Cointegration 

Y/N 

Czech Republic with: 

Denmark r=0 0.009807 23.05861 25.87211 N 15.40323 19.38704 N 

  r=1 0.004886 7.655379 12.51798  7.655379 12.51798  

Germany r=0 0.01 21.26685 25.87211 N 15.70838 19.38704 N 

  r=1 0.00355 5.558468 12.51798  5.558468 12.51798  

Poland r=0 0.01142 26.9563* 25.87211 Y 17.95215 19.38704 N 

  r=1 0.005744 9.004147 12.51798  9.004147 12.51798  

Spain r=0 0.010179 21.49012 25.87211 N 15.99082 19.38704 N 

  r=1 0.003512 5.499294 12.51798  5.499294 12.51798  

UK r=0 0.010556 22.10647 25.87211 N 16.58634 19.38704 N 

  r=1 0.003526 5.520133 12.51798  5.520133 12.51798  

Denmark with: 

Germany r=0 0.014718 34.25211* 25.87211 Y 23.16041* 19.38704 Y 

  r=1 0.007076 11.0917 12.51798  11.0917 12.51798  

Poland r=0 0.013562 34.78541* 25.87211 Y 21.34246* 19.38704 Y 

  r=1 0.008564 13.44295* 12.51798  13.44295* 12.51798  

Spain r=0 0.014835 32.846* 25.87211 Y 23.36132* 19.38704 Y 

  r=1 0.00605 9.48468 12.51798  9.48468 12.51798  

UK r=0 0.02123 44.77551* 25.87211 Y 33.54041* 19.38704 Y 

  r=1 0.007162 11.23509 12.51798  11.23509 12.51798  

Germany with: 

Poland r=0 0.01426 33.01942* 25.87211 Y 22.44958* 19.38704 Y 

 r=1 0.00674 10.56984 12.51798  10.56984 12.51798  

Spain r=0 0.007049 18.88158 25.87211 N 11.04988 19.38704 N 
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Table 5: Results of the bivariate VAR cointegration tests (2001/01/03-2006/12/29) Cont. 

Index Rank Eigenvalues 
Johansen 

trace 

Critical 

value 

5% 

Cointegration 

Y/N 
Max 

Eigenvalue 

Critical 

value 

5% 

Cointegration 

Y/N 

 r=1 0.005001 7.831701 12.51798  7.831701 12.51798  

UK r=0 0.017634 37.75726* 25.87211 Y 27.7907* 19.38704 Y 

 r=1 0.00636 9.966559 12.51798  9.966559 12.51798  

Poland with: 

Spain r=0 0.014774 32.89915* 25.87211 Y 23.2641* 19.38704 Y 

 r=1 0.006145 9.635051 12.51798  9.635051 12.51798  

UK r=0 0.016283 36.19795* 25.87211 Y 25.6602* 19.38704 Y 

 r=1 0.006719 10.53775 12.51798  10.53775 12.51798  

Spain with: 

UK r=0 0.00875 22.86787 25.87211 N 13.73666 19.38704 N 

  r=1 0.005825 9.13121 12.51798  9.13121 12.51798  

 

Notes: r refers to the number of cointegrating vectors.  Test includes constant and linear trend. The  

            number of lags in the VAR is selected by Scwarz Info Criterion. * indicate null hypothesis of no 

            cointegration is rejected at 5 percent level of significance for the selected countries. 

 

From the sub period analysis with Johansen test (Table 5), it is seen that in the pre crisis 

period Czech Republic doesn’t share any cointegration relationship with any of the 

studied countries.  Thus the null hypothesis of Johanssen test is accepted.  In all cases 

the 5% critical value is greater than the johansen trace value.  But the other emerging 

country- Poland share cointegration relationship with Denmark, Germany, Spain and 

UK.  For all of them the johansen trace value is 34.78541, 33.01942, 32.89915 and 

36.19795 and which are greater than the 5% critical value of 25.87211. Also the 

maximum eigen value is 21.34246, 22.44958, 23.2641, and 25.6602 respectively, 

which are greater than the 5% critical value of 19.38704.  So, the null hypothesis of 

Johansssen cointegration test is rejected here.   

 

It is also observable from the result that Denmark is cointegrated with Germany, 

Poland, Spain and UK except Czech Republic in this sub-period. The johansen trace 

static value for Denmark and Germany is 34.25211 which is greater than the 5% critical 

value of 25.87211; The trace static value for Denmark and Poland is 34.78541 which is 

greater than the 5% critical value of 25.87211; also the johansen trace statistic value 

(32.846) is greater than the 5% critical value (25.87211) for Denmark and Spain.  For 

UK and Denmark also it is found that the trace statistic value (44.77551) is greater than 

the 5% critical value (25.87211).For Czech Republic and Denmark it is found that the 
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trace statistic value 23.05861 is less than the 5% critical value 25.87211 and also the 

maximum eigen value of 15.40323 is less than the 5% critical value 19.38704.   

 

Also, Germany is found cointegrated with Denmark, Poland and UK except Czech 

Republic and Spain. For Germany and Czech Republic it is found that the trace statistic 

value 21.26685 is less than the 5% critical value 25.87211 and also the maximum eigen 

value of 15.70838 is less than the 5% critical value 19.38704.  Also for Germany and 

Spain it is found that the trace statistic value 18.88158 is less than the 5% critical value 

25.87211 and also the maximum eigen value of 11.04988 is less than the 5% critical 

value 19.38704. 

 

The other country Spain which found completely independent while considering the 

whole sample period, in this sub-period (2001/01/03-2006/12/29) analysis it is found 

that Spain is cointegrated with Denmark and Poland.  For Dnmark and Spain it is found 

that the trace statistic value 34.78541 is greater than the 5% critical value 25.87211; For 

Spain  and Poland  the trace statistic value of 32.89915 is greater than the 5% critical 

value 25.87211.Surprisingly, the 2 CEE countries (Czech Republic and Poland) are 

found cointegrated with each other in this sub-period.  It is found that the trace statistic 

value 26.9563 is greater than the 5% critical value 25.87211 for them. 

 
 

Lastly, we run the johansen test again with the second sub period data.  We observe 

from the during crisis result (Table 6) that the CEE countries (Czech Republic and 

Poland) are isolated from the other European countries and in this sub period the 2 CEE 

countries are not cointegrated with each other too. For Czech Republic and Poland it is 

found that the trace statistic value 8.232382 is less than the 5% critical value 25.87211 

and also the maximum eigen value of 6.098198 is less than the 5% critical value 

19.38704.   
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Table 6: Results of the bivariate VAR cointegration tests (2007/01/01-2010/12/31) 

Index Rank Eigenvalues 
Johansen 

trace 

Critical 

value 

5% 

Cointegration 

Y/N 
Max 

Eigenvalue 

Critical 

value 

5% 

Cointegration 

Y/N 

Czech Republic with: 

Denmark r=0 0.00581 8.302948 25.87211 N 6.077062 19.38704 N 

  r=1 0.002132 2.225887 12.51798  2.225887 12.51798  

Germany r=0 0.005276 7.570678 25.87211 N 5.511775 19.38704 N 

  r=1 0.001974 2.058903 12.51798  2.058903 12.51798  

Poland r=0 0.00583 8.232382 25.87211 N 6.098198 19.38704 N 

  r=1 0.002044 2.134184 12.51798  2.134184 12.51798  

Spain r=0 0.007167 11.3737 25.87211 N 7.502019 19.38704 N 

  r=1 0.003705 3.871683 12.51798  3.871683 12.51798  

UK r=0 0.005675 9.110756 25.87211 N 5.936286 19.38704 N 

  r=1 0.003039 3.174469 12.51798  3.174469 12.51798  

Denmark with: 

Germany r=0 0.013869 16.206 25.87211 N 14.55308 19.38704 N 

  r=1 0.001585 1.652911 12.51798  1.652911 12.51798  

Poland r=0 0.021847 24.74721 25.87211 N 23.03879* 19.38704 Y 

  r=1 0.001637 1.708419 12.51798  1.708419 12.51798  

Spain r=0 0.005746 7.849044 25.87211 N 6.010188 19.38704 N 

  r=1 0.001761 1.838856 12.51798  1.838856 12.51798  

UK r=0 0.015277 18.15485 25.87211 N 16.04117 19.38704 N 

 r=1 0.002026 2.113676 12.51798 N 2.113676 12.51798 N 

Germany with: 

Poland r=0 0.017008 19.67671 25.87211 N 17.87514 19.38704 N 

  r=1 0.001727 1.801571 12.51798  1.801571 12.51798  

Spain r=0 0.005401 7.255771 25.87211 N 5.648472 19.38704 N 

  r=1 0.00154 1.607299 12.51798  1.607299 12.51798  

UK r=0 0.010732 13.59556 25.87211 N 11.25444 19.38704 N 

  r=1 0.002242 2.341117 12.51798  2.341117 12.51798  
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Table 6. Results of the bivariate VAR cointegration tests (2007/01/01-2010/12/31) Cont. 

Index Rank Eigenvalues 
Johansen 

trace 

Critical 

value 

5% 

Cointegration 

Y/N 
Max 

Eigenvalue 

Critical 

value 

5% 

Cointegration 

Y/N 

Poland with: 

Spain r=0 0.006796 9.422096 25.87211 N 7.112632 19.38704 N 

  r=1 0.002212 2.309464 12.51798  2.309464 12.51798  

UK r=0 0.020147 23.39236 25.87211 N 21.22755 19.38704 N 

  r=1 0.002073 2.164803 12.51798  2.164803 12.51798  

Spain with: 

UK r=0 0.006323 8.708737 25.87211 N 6.61557 19.38704 N 

  r=1 0.002005 2.093167 12.51798  2.093167 12.51798  

 

Notes: r refers to the number of cointegrating vectors.  Test includes constant and linear trend. The  

            number of lags in the VAR is selected by Scwarz Info Criterion. * indicate null hypothesis of no 

            cointegration is rejected at 5 percent level of significance for the selected countries. 

 
Unexpectedly, it is found that all the other European countries missed the cointegration 

relationship in this sub period.  In both periods, no significant cointegration relationship 

found between Spain & Germany and Spain & UK.  For Spain and Germany it is found 

that the trace statistic value 7.255771 is less than the 5% critical value 25.87211 and 

also the maximum eigen value of 5.648472 is less than the 5% critical value 19.38704.   

 

In case of Czech Republic and Denmark the trace statistic value found 8.302948 which 

is less than the 5% critical value 25.87211.  Also the trace statistic value 7.570678 is 

less than the 5% critical value 25.87211 for Czech Republic and Germany.  The trace 

statistic value for Czech Republic and Poland, Czech Republic and Spain and Czech 

Republic and UK are respectively 8.232382, 11.3737 and 9.110756 which are lower 

than the 5% critical value 25.87211 in all three cases.  Therefore, the CEE country 

Czech Republic is found completely independent in this sub-period. 

 

It is also noticed from this period result that, Denmark and Germany lost their 

cointegration relationship with UK in this sub-period.  For Denmark and UK, the trace 

statistic value 18.15485 is less than the 5% critical value 25.87211 and also the 

maximum eigen value of 16.04117 is less than the 5% critical value 19.38704.   The 

trace statistic value 24.74721 is less than the 5% critical value 25.87211 for Denmark 

and Poland; also the trace statistic value 7.849044 is less than the 5% critical value 

25.87211 for Denmark and Spain.  Thus it is found from the result that the stock market 

of Denmark became independent in this sub period. 

 

And for Germany and UK, the trace statistic value 13.59556 is less than the 5% critical 

value 25.87211 and also the maximum eigen value of 11.25444 is less than the 5% 
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critical value 19.38704.  The trace statistic value 19.67671 is less than the 5% critical 

value 25.87211 for Germany and Poland and the trace statistic value 7.255771 is less 

than the 5% critical value 25.87211 for Germany and Spain.  Therefore no 

cointegration relationship found between Germany and other European countries in this 

sub period. 

 

The trace statistic value 9.422096 is less than the 5% critical value 25.87211 for Poland 

and Spain and the trace statistic value 23.39236 is less than the 5% critical value 

25.87211 for Poland and UK.  Also the trace statistic value 8.708737 is less than the 

5% critical value 25.87211 for Spain and UK in this sub period.  Hence, from all of the 

results discussed above it can be seen that all the countries in the sample are missing 

cointegration relationship in this second sub-period. 
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6 Conclusion and Discussion 
 
A comprehensive review of the findings and the conclusion of the study are discussed in 

this chapter.  The results from the findings are analyzed based on the theoretical 

framework and previous literatures to relate the result with practical situation.  

Theoretical and practical contribution for the research and recommendation for the 

future research is also put forward in this chapter. 

 

 

This research with six selected European countries (UK, Denmark, Germany, Spain, 

Poland, and Czech Republic) for the time frame of 1/1/2001-31/12/2010 trigger few  

facts concerning the nature of cointegration and possible diversification benefits out of 

these countries.  The hypothesis set for the research has been addressed and the null 

hypothesis of no significant cointegration is rejected and it has been identified that the 

selected countries stock markets are more or less cointegrated in all the study period.  

Thus it can be said from the result that diversification cannot be achieved by investing 

in these countries.  For the whole time frame (1/1/2001-31/12/2010) with all the six 

selected countries (table 3) we found that the trace statistic value 156.8083 is greater 

than the 5% critical value of 117.7082 and also it is found that the maximum eigen 

value 64.91777 is also greater than the 5% critical value of 44.4972.   

 

Again for the first sub period (01/01/2001-29/12/2006) it is found that the trace statistic 

value 145.8874 is greater than the 5% critical value of 117.7082 and also it is found 

that the maximum eigen value 48.43695 is also greater than the 5% critical value of 

44.4972.  Also for the second sub period (01/03/2007-31/12/2007) we found that he 

trace statistic value 132.3235 is greater than the 5% critical value of 117.7082 and also 

it is found that the maximum eigen value 65.26265 is also greater than the 5% critical 

value of 44.4972.   

 

The confirmation of cointegration by the multivariate johansen test for the whole period 

and two different sub-periods indicate that this region is more or less predictable. 

Financial deregulation and liberalization, internationalization, macroeconomic policies, 

etc. can be held responsible for this cointegration nature among the countries.  Bilateral 

relationship, imports, size differential, physical distance between markets, industry 

composition, regional effects, market volatility, exchange rate volatility, term structure 

differential, real interest rate differential and the return on the world market index cause 

interdependence among the countries (Pretorius, 2002).  Our result is thus consistent 

with the earlier studies (Vizek and Dadi  , 2005; Phengpis and Swanson, 2004, 

Macdonald, 2001, Erb et al. 1994, Ragunathan et al. 1999, Hon et al., 2006, Khalid and 

Rajaguru, 2006). 

   

Therefore, diversification benefit can’t be achieved by investing in these countries if we 

consider the multivariate cointegration result.  According to statistics, 70 percent of the 

trade is intra regional trade arrangements realized in Europe.  All the countries of this 

study are EU countries and share a unique economic and political partnership.  This 

might be one good reason of interdependence among these countries.  The openness of 

the economies, introduction of the euro, free movement of people, goods, capitals and 
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services in all the member states and several other reasons bind these countries 

together. 

 

We also run the bivariate cointegration for all the three sub periods and it is witnessed 

from the bivariate result that the CEE countries (Czech Republic and Poland) are still 

attractive for international investors to invest.  The trace statistic for Czech Republic 

and Poland for the second sub period is 8.232382 and the maximum eigen value is 

6,098198.  In both cases they are smaller than the 5% critical value of 28.87211 and 

19.38704 respectively.   

 

Also from the bivariate result (Table 4), it is found that among the EU countries, Spain 

acted much isolated than other EU countries.  It has only found integrated with 

Denmark and Poland in the first sub-period.  Spain has become isolated from other EU 

countries because of its several territorial disputes.  Disputed status of Gibralter with 

UK is a well known territorial dispute. 

 

 Egert and Koenda (2007) found that CEE markets are not that much cointegrated with 

each other. Thus the result from this study is similar to them.  This result is also similar 

to Ceylan (2006) because the null hypothesis of zero cointegrating vectors among the 

CEE countries and other European countries cannot be rejected by both Trace and 

Maximum Eigen value test results at the 5% critical values from bivariate analysis.  

Some other researchers (Gilmore & McManus, 2002; Yuca & Sigma-Mugan, 2000) 

also found the evidence of non-cointehration among the CEE countries.  This might be 

due to the real income gap between ‘old; and ‘new’ EU member countries.  CEE 

countries experience a significant change in trade pattern in the reform period of 1989 

to 1995. 

 

Thus from the bivariate result it can be said that the countries selected for this study are 

attractive for the investors to invest in during the crisis period and make some profit. 

And moreover, the CEE countries (Czech Republic and Poland) are still attractive for 

international investors to invest.  International investors can take the opportunity of 

portfolio diversification by investing in those countries.  But if we consider the 

multivariate Johansen result, it is found that the stock markets of these countries are 

more or less predictable in all periods and diversification benefit cannot be taken out 

from these markets. So one must have to be careful in choosing the countries for 

investment, to make profit from diversification. 

 

The result from first sub period i.e in the pre crisis period (Table 5 ) show that more or 

less all of the countries in the sample found integrated with each other, also the CEE 

countries are found integrated in this period.  Surprisingly from the result of second 

sub-period i.e in the during crisis period (Table 6) it is found that none of the countries 

are cointegrated with each other.  Hence, our result is consistent with researches (Kuper 

and Lestano (2007) who found that during the crisis time the degree of interdependence 

is lower between the countries.   

 

Understanding the nature of stock market is very important for investors to reduce the 

risk of investment.  A proper understanding of stock market can help investors to make 

their own portfolio of stocks and it is a profitable way to invest money.  Several factors 

such as increased globalization, market liberalization, free flow of capital, introduction 
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of the Euro as a common currency, open trade and so on speeded up the 

interdependence among the countries.  Investors can diversify their risk if the countries 

stock markets are less cointegrated with each other.   

 

Our findings from the research indicate that even though investors can’t make benefit 

out of diversification by selecting all of the countries in the sample but few countries 

has been found potential for investors to invest and gain benefit from diversification.  

The CEE countries (Czech Republic and Poland) and Spain are found still potential for 

investors.  Future research with more CEE countries will give investors a better insight 

regarding the fact. 
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6.1 Theoretical and practical contribution 

 

From this study it is seen that stock markets of the selected European countries are 

cointegrated more or less with each other if we consider the multivariate cointegration 

result.  But the emerging European countries (Czech Republic and Poland) and some 

other countries like Spain in the second sub period found not at all cointegrated with all 

the other countries of the sample. This study can have several implications.  

 

At first, investors or portfolio managers can be benefited from this study. This study 

might help them to recognize the investment opportunities and rebalance their 

portfolios across the world to minimize risk and maximize the return.  If the markets 

are highly cointegrated it is not possible for the investor to gain profits by diversifying 

investment portfolios.  From our research the investors can identify the potential 

countries for investment among the six selected European countries and by keeping 

those countries in their portfolio they might minimize the risk of investment.  From our 

research it is found that the emerging countries of Europe (Czech Republic and Poland) 

are attractive for the investors to invest also Spain is found striking for investors. 

 

Secondly, as policy makers  are concerned to maintain financial stability around the 

world, they might also gain from the study of the cointegration   Financial stability is 

effected by spillover effects (in return or volatility) i.e., changes in return (or volatility) 

in one country is transmitted to other countries as because of financial integration.  Our 

research might assist the policy makers to deal with the financial crisis at an early stage.   

 

Research on investment diversification is an alluring area.  Previously many researchers 

worked in this field, at present also huge researches going on in this field.  In future 

many researches will be done in this field as well.  The result from this study will 

contribute to the growing literature on this subject.   
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6.2 Recommendation for Future Research 

 

Stock market cointegration is a very contemporary concern.  Many studies have been 

offered and still many studies are going on in this matter.  In this paper, in respect to 

find out the if investors can benefited themselves by investing in the selected European 

countries, we analyzed the stock market cointegration of these countries, and also we 

attempted to spot the impact of crisis on the cointegration for the same reason; For this 

purpose we just looked at the recent(and ongoing) global crisis.  Some 

recommendations for future study in this field that have emerged from this study 

include: 

 

First, more emerging countries can be taken into account to understand the accuracy of 

our result.  Also emerging countries from different part of the world can be taken into 

consideration. 

 

Second, Different econometric model such as Multivariate GARCH (DCC) model can 

be applied to find the cointegration relationship among countries. 

 

Finally, investigation of determinants of stock market cointegration can add value to 

this study.  Moreover, other macroeconomic variables such as interest rate, inflation 

other than only the data from stock market can be taken into consideration. 
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Appendix 
 

          

Table 1: Unit root test result     

Country Levels Difference 

  ADF PP ADF PP 

Denmark -1.8098 -1.797188 -49.712* -49.704* 

Czech Republic -0.6324 -0.625547 -37.802* -48.238* 

Germany -2.1017 -2.085467 -51.719* -51.728* 

Poland -1.7619 -1.70392 -47.202* -47.116* 

Spain -1.5721 -1.487545 -50.731* -50.773* 

UK -1.575 -1.657303 -25.107* -53.435* 

Notes: *indicates significant at 1 percent level. Lag lengths of ADF has been selected by Schwarz Info 

              Criterion. **indicates significant at 5 percent level. a Test allows for a constant and a linear trend    

              test of the null hypothesis that the variable has a unit root. And the critical value at 1 percent 

              level and 5 percent level is -3.43 and -2.86 respectively. 

 

      
Table 2: Descriptive Statistics of Stock Market Return 

Country Mean 
Standard 

Dev. 
Skewness Kurtosis Jarque-Bera 

Czech 

Republic 
0.000307 0.008223 -0.2043 15.77173 17750.35* 

Denmark 0.000152 0.006596 -0.308615 11.02969 7050.485* 

Germany 2.91E-05 0.007483 -0.033636 8.026573 2747.164* 

Poland 0.000118 0.009077 -0.138989 7.292867 2011.754* 

Spain  6.13E-05 0.00753 0.148524 11.29313 7486.122* 

UK -1.24E-06 0.006563 -0.088483 11.88832 8591.599* 
 

Notes: Skewness is the measure of the asymmetry of the probability distribution.  Kurtosis is the 

measure of peakedness of the probability distribution of a real valued random variable.  Jarque-Bera is 

the test for normality based on excess skewness and Kurtosis.  * indicate rejection of the joint hypothesis 

of the skewness being zero and the excess kurtosis being zero (same as a kurtosis of three) is rejected at 

the 1%  level of significance for statistical tests. 
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