
 

 

MASTER THESIS WITHIN ECONOMICS  

THESIS WITHIN: Finance 

NUMBER OF CREDITS:  30 ECTS 

PROGRAMME OF STUDY: Civilekonomprogrammet 

AUTHOR: Joakim Walldoff 9609111894 

TUTOR: Michael Olsson 

JÖNKÖPING August 2019 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

Diversification benefits for 
Swedish investors 

 A comparison of benefits from before and after the financial crisis 
2007/2008  



 

 

 

 

Acknowledgements 

Thanks to supervisor Michael Olsson and the opposition group members for helpful 

feedback.  

 

 

Joakim Walldoff 

 

      Jönköping International Business School, August 2019  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

Master’s thesis in Finance 
 

Title:  Diversification benefits for Swedish investors – A comparison 

of before and after the financial crisis 2007/2008 

 

Author:  Joakim Walldoff 

 

Tutor:  Michael Olsson  

 

Date:  2019-08-05 

 

Subject terms: International Diversification, Correlations, Equity Markets, 

Diversification Benefits  
 

 

Abstract 
 

Background: Investing internationally is easier than ever before, with the rise of the 

internet, unification of accounting standards, and faster flow of information. Yet, many 

argue that due to increasing global equity market correlations, it is getting increasingly 

hard to attain benefits from international diversification. Therefore, it is important to 

know if there are any benefits attainable from international diversification for Swedish 

investors.  

Purpose: The purpose of this thesis is to investigate if there are any benefits achievable 

from international diversification for Swedish investors, if those benefits have changed 

from before and after the financial crisis in 2007/2008, as well as where Swedish investors 

might attain the greatest benefits from diversification; namely in developed- or emerging 

markets.  

Method: Correlations are measured over the time periods before and after the financial 

crisis, using both a 61-month correlation window (the entire periods) as well as a 12-

month rolling correlation window.  To test diversification benefits, different portfolios 

are created using the Markowitz Portfolio Optimizer, such as a Maximum Sharpe 

portfolio and an Equal Weighted portfolio. 

Conclusion: Correlations have increased from before and after the financial crisis, both 

for developed- and emerging markets. Diversification benefits exist for Swedish 

investors, but they have decreased from before and after the financial crisis, and they 

appear slightly greater in emerging markets than in developed markets.  
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1.0 Introduction  

With the rise of the internet, the transaction costs of foreign investments have 

substantially decreased in the past two decades. The internet’s penetration has also helped 

break down other barriers that have previously hindered investing internationally, such 

as the flow of and access to information, as well as the general ease of executing trades. 

This, coupled with accounting standards moving towards a more uniform global standard, 

has made it increasingly accessible for investors to diversify internationally. (Levy and 

Levy, 2014)   

Diversifying internationally has historically been, and is still viewed as, an efficient way 

of reducing the risk in a portfolio of stocks, claims Bodie, Kane and Marcus (2014). With 

diversification, an investor tries to reduce the country-specific risks by investing in 

several distinct countries. Through spreading the investments over different stock markets 

that have low correlations to the home market and that have different macroeconomic 

characteristics, an investor has historically been able to attain a greater risk-adjusted 

return than if he/she would have just invested in their home market. (Bodie, Kane and 

Marcus, 2014) 

Hunter and Coggin (1990) claim that there would be no benefits from diversifying 

internationally if correlations were to be perfect (1), and if correlations were to be zero (no 

correlation), the portfolio risk would be reduced in proportion to each international asset 

added to the portfolio. If correlations were to be negative (<0), that would entail a yet greater 

reduction in the portfolio risk for each added international asset.  

As the world economy has become increasingly globalized, the majority of available 

research has showed that the correlations of many stock markets in the world have 

increased greatly in the past two decades. This means that leading global stock markets, 

like e.g. the ones in the US, Germany, and the UK, move with a greater covariance. As 

such, an increase in the leading American stock exchanges during a given time period 

would, with a high probability, entail a similarly large increase in the leading exchanges 

in Germany and the UK. (Bodie, Kane and Marcus, 2014)  

Since a relatively low correlation is, and has historically been, one of the main reasons to 

diversify internationally, if international stock market correlations are increasing and 
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have reached relatively high levels, then the question is if the benefits of international 

diversification have decreased over time, and if the decrease has been significant. The 

research on the given topic has conflicting conclusions, with some arguing for that 

benefits are still attainable through international diversification, and some the opposite.    

The contrasting conclusions of some of the available research served as the initial 

inspiration to further investigate the topic. Additionally, the vast majority of previous 

research has been conducted using the perspective of an American investor, and little 

research has been done from the perspective of developed countries with smaller domestic 

stock markets. To contribute to the latter perspective, this thesis will investigate if there 

are any international diversification benefits attainable for Swedish investors. 

In order to encapsulate whether there are any benefits from international diversification 

achievable for Swedish investors, a Sweden only portfolio will be compared against 

portfolios with different allocations to different international markets, using the modern 

portfolio framework and the capital asset pricing model. In order to distinguish between 

the portfolios to see which portfolio allocation is superior to the other, the Sharpe ratio, 

Sortino ratio, value at risk (VaR), and Jensen’s alpha will be investigated. These measures 

are all influenced by portfolio volatility, which in turn is dependent on the correlation 

between the assets in the portfolio, and therefore these measurements are of relevance to 

this thesis. (Bodie, Kane and Marcus, 2014) 

In order to see how the financial crisis in 2007/2008 has impacted international 

diversification benefits for Swedish investors, there will be a comparison of the benefits 

from before and after the financial crisis in 2007/2008. This will be achieved by using 

two periods, where the first period (period 1) is the period leading up to the financial crisis 

after the Dot-com bubble bottom, and the second period (period 2) is made up of an 

equally long period following the bottoming of the global markets after the financial 

crisis. More specifically, period 1 is between 2002-09-30 to 2007-09-28, and period 2 is 

between 2009-02-27 and 2014-02-28.  
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     1.1 Purpose 

The main purpose of this thesis can be summarized in the following questions: 

❖ Have the Swedish stock market return correlations increased against international 

stock markets? 

❖ Are there any attainable benefits for Swedish investors from international 

diversification? 

❖ If there are any benefits from international diversification, how have they changed 

between the two time periods? 

❖ Do developed-or emerging markets offer greater diversification benefits for 

Swedish investors?  

Investigating this topic is important, since international diversification has become 

increasingly achievable over past two decades to the average investor. With foreign stock 

markets being easier to access, it is important to know, as an investor, whether 

diversifying into these markets is “worth it” from a risk reduction and return perspective. 

Investing into new markets also requires a learning period, where an investor has to learn 

the specific macroeconomic dynamics that accrue to the new market. Hence it is not 

merely an investment in monetary terms investing in a foreign stock market, but also an 

investment in the time spent learning about the new market.  

Sweden is also, arguably, one of the countries in which investment services are the most 

developed, and where investing internationally comes at relatively low transaction costs 

compared to many other parts in the world. This makes it yet more relevant to further 

study the topic of international diversification benefits from a Swedish investor 

perspective.    

Comparing the diversification benefits from before and after the financial crisis in 

2007/2008 is done in order to better understand how the financial crisis impacted the 

world markets and their covariance.  
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2.0 Theoretical Background 

Modern portfolio theory (MPT) is the main theory of this thesis, together with the capital 

asset pricing model (CAPM). The MPT was developed by Harry Markowitz in 1952, and 

has largely come to dominate in finance as the most popular theoretical framework. The 

CAPM was first published 12 years later, in a set of articles written by Jan Mossin, John 

Lintner and William Sharpe, and builds to a large part on the MPT, and is also widely 

used within the financial industry. (Bodie, Kane and Marcus, 2014). 

The following section will provide a detailed description of the MPT and a shorter 

description of the CAPM.  

     2.1 Modern Portfolio Theory 

The purpose of modern portfolio theory can be summarized as: constructing a portfolio 

with the highest possible return given the level of risk, a portfolio that is referred to as the 

optimal risky portfolio in the theory (Bodie, Kane and Marcus, 2014).  The model focuses 

on three parts in order to achieve this: 

❖ Allocation of capital between the risky portfolio and the risk-free asset 

❖ Allocation between different asset classes within the risky portfolio 

❖ Selection of individual securities  

The desired allocation in order to achieve the optimal risky portfolio is then determined 

by the risk aversion of the investor, as well as the risk-return trade-off of the optimal risky 

portfolio (Bodie, Kane and Marcus, 2014). 

 

When constructing the optimal portfolio, selecting assets is not merely based on the 

individual characteristics of the given asset, but rather on the covariance between the 

assets. This means that even though the risk and return profile of one given asset might 

be optimal, a high correlation to another asset in the portfolio still might exclude it from 

forming part of the optimal risky portfolio. This is one of the core principles in MPT. 

(Bodie, Kane and Marcus, 2014)  
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To calculate the expected rate of return for a portfolio, the weight of each individual 

security within the portfolio is taken times the expect return of each individual security:  

             

𝐸(𝑟𝑝) =  ∑ 𝑤𝑖

𝑛

𝑖=1

𝐸(𝑟𝑖)  

                                                                                              (Markowitz, 1952) (Fig 2.1.1) 

The portfolio volatility, indicated by the standard deviation (σ), is used as the measure of 

risk in the portfolio, together with the correlation between the different assets, represented 

by the correlation coefficient. (Markowitz, 1952) The correlation coefficient (ρ) is 

calculated as follows:  

  𝑝𝑗,𝑖 =
𝑐𝑜𝑣 (𝑗,𝑖)

𝜎𝑗 𝜎𝑖
=

𝐸[(𝑋−𝜇𝑗)(𝑌−𝜇𝑖)]

𝜎𝑗𝜎𝑖
                         

         (Bodie, Kane and Marcus, 2014) (Fig 2.1.2) 

The correlation coefficient is then used to find the covariance (Cov), which is found by 

taking the correlation coefficient times the standard deviations: 

𝐶𝑜𝑣(𝑟𝑗𝑟𝑖) =  𝜎𝑗 𝜎𝑖 𝜌𝑗,𝑖 

         (Bodie, Kane and Marcus, 2014) (Fig 2.1.3) 

As volatility is not the sole measure for risk, it is not calculated by taking the weighted 

average of the volatilities of each individual asset. (Markowitz, 1952) Instead, it is 

calculated as a function of the correlations of the portfolio assets, with the correlations 

indicated by the covariance. The volatility (σ) is then calculated as follows:  

𝜎𝑝 =  √∑ ∑ 𝑤𝑗𝑤𝑖𝐶𝑜𝑣(𝑟𝑗𝑟𝑖)

𝑛

𝑖=1

𝑛

𝑗=1

 

                                                                          (Bodie, Kane and Marcus, 2014) (Fig 2.1.4) 
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The correlation between the assets is the main determinant for how large the gain from 

diversification is (Bodie, Kane and Marcus, 2014). If all the individual assets were to have 

a perfect positive correlation, then the gain from diversification would be non-existent, 

as the standard deviation of the portfolio then would be equal to the weighted average 

standard deviation of the individual assets. Hence, any correlation between the portfolio 

assets that is less than perfect would entail a diversification gain, and the lower the 

correlation the higher the diversification gain. This means that a portfolio of assets always 

will outperform the individual assets on their own, given the level of risk and that 

correlation is less than perfect. (Siegel, 2014)  

The efficient frontier is a convex curve that represents a set of risky optimal portfolios, 

where the variance is minimized and the return is maximised. In the set of optimal 

portfolios there exists, as aforementioned, as risk-return trade-off, which means that the 

risk and return cannot be improved simultaneously (illustrated in Fig 2.1.5.). (Santos and 

Brandi, 2017)  

                                   

 

 

(Santos and Brandi, 2017) (Fig 2.1.5) 

The desirable set of portfolios are the ones that are on the efficient frontier curve, the ones 

below the curve are not optimal, and portfolios above the efficient frontier are only 

achievable by using additional strategies beyond risky assets, such as e.g. leverage. 

(Bodie, Kane and Marcus, 2014). 

In addition to the efficient frontier, there is also the capital allocation line (CAL), which 

is tangent to the efficient frontier and shows the possible allocations to the risk-free asset 

and the risky assets. The CAL that is tangent with the optimal risky portfolio is known as 

the capital market line (CML). All points along the CML provide a superior return, at any 

level of risk, to the set of portfolios on the efficient risky frontier. 
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(Bodie, Kane and 

Marcus, 2014) (Fig 

2.1.6) 

To conclude, MPT tries to attain a portfolio that is optimal given the preferred risk levels 

of an investor, taking into account the correlation of the assets and their individual risk 

return profiles. It is related to the thesis topic in the sense that it highlights the importance 

the correlation between assets, and does not only focus on their risk return profiles.  

     2.2 Capital Asset Pricing Model (CAPM) 

The CAPM was introduced and developed through academic papers by Treynor (1961), 

Sharpe (1964), Lintner (1965), and Mossin (1966). The model illustrates the relationship 

between the risk and the expected return of an asset/security, and it relies on some crucial 

assumptions. Amongst these assumptions, the three following are often highlighted as the 

most essential (Berk & DeMarzo, 2017): 

❖ Investors are able to buy and sell assets at the given competitive market price, 

without incurring any transaction costs or taxes.  

❖ Investors are only willing to invest in the efficient portfolios that have the highest 

expected return, given any level of volatility.  

❖ All investors share the same expectations when it comes to volatilities of assets, 

asset correlations, as well as the expected returns of assets.  

As investors share the same expectations, the investors that try to attain the portfolio 

with the greatest Sharpe ratio, risk-adjusted return, will end up having a portfolio that 

contains the same assets as the market portfolio. This ends up being the case since the 

market portfolio will be the portfolio with the greatest achievable Sharpe ratio. (Berk 

& DeMarzo, 2017) 
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The CAPM formula 

The expected return of any given security, according to the CAPM, is calculated as 

follows below: 

𝐸[𝑅𝑖] = 𝑟𝑓 +  𝛽𝑖(𝐸[𝑅𝑚] −  𝑟𝑓) 

                                                                                   (Berk & DeMarzo, 2017) (Fig 2.1.7) 

Where the characters are defined as: 

 

𝐸[𝑅𝑖] = 𝐸𝑥𝑝𝑒𝑐𝑡𝑒𝑑 𝑟𝑒𝑡𝑢𝑟𝑛 

𝑟𝑓 = 𝑅𝑖𝑠𝑘 𝑓𝑟𝑒𝑒 𝑟𝑒𝑡𝑢𝑟𝑛 

𝛽𝑖 =
𝐶𝑜𝑣(𝑅𝑖,,𝑅𝑚)

𝑉𝑎𝑟(𝑅𝑚)
=  beta value of the asset  

𝐸[𝑅𝑚] = 𝐸𝑥𝑝𝑒𝑐𝑡𝑒𝑑 𝑟𝑒𝑡𝑢𝑟𝑛 of the market 

(𝐸[𝑅𝑚] − 𝑟𝑓) = 𝑀𝑎𝑟𝑘𝑒𝑡 𝑟𝑖𝑠𝑘 𝑝𝑟𝑒𝑚𝑖𝑢𝑚 

 

The CAPM formula shows how higher risk entails a higher expected return. The risk-free 

rate is often indicated by a treasury- or government bond with a 10-year maturity. The 

beta of an assets shows how volatile an asset is in relation to the market as a whole, i.e. 

how high the asset risk is in relation to the market risk. If an asset was to have a beta value 

of 1, that means that the asset has the same risk as the market, or in other words that the 

asset risk is equal to the market risk. With a beta value that is greater than 1, that means 

that the asset is more volatile than the market. Therefore, if the market was to increase 

with 10% in a given year, then the asset with a beta above 1 would increase more than 

10% that same year. (Berk & DeMarzo, 2017) 

 

3.0 Previous research 

There are plenty of academic articles that focus on the topics of international equity 

market correlations as well as international diversification. A majority of previous 

research takes the perspective of an American investor, and there is only limited research 

covering international diversification benefits for Nordic investors. The following part 

will therefore focus on international equity market correlations from a broad perspective, 

and then on international diversification benefits from both an American as well as Nordic 



 

 

9 

 

perspective. In order to illustrate how international equity market correlations and 

diversification benefits have changed over time, older articles will first be covered and 

then focus will gradually shift to more present research.   

     3.1 International Equity Market Correlations 

Equity market correlations are not constant, highlighted by Goetzmann, Lingfen, and 

Rouwenhoorst (2005), as they measured equity market correlations over the past 150 

years. To measure the equity market correlations, they compared the correlations between 

individual markets and an equally weighted portfolio of each of these markets, using 5-

year rolling windows for the correlations. They found a clear trend that even though 

average equity market correlations had varied significantly through time, they had 

increased greatly since after the Second World War. In 2000, they were close to the 

highest levels experienced according to their data.  

Quinn and Voth (2008) measured the past century of equity market correlations up until 

2008, and they specifically measured how capital account openness affected correlations. 

They measured correlations between 120 country pairs, where all the measured countries 

would be seen as developed countries. A significant relationship was found between 

capital openness and equity market correlations, where greater capital openness entailed 

higher co-movement between countries’ equity markets. To measure the correlation, they 

used 4-year nonoverlapping periods in 120 country pairs, and then devised an average to 

see how correlations had changed over time globally. Like Goetzmann et al (2005), they 

found a similar pattern of strongly varying, yet increasing correlations, and that at the end 

of their measured period, 2005, average correlations were at their highest levels ever, at 

around 0.8.  

Khaled, Abderrahim and Georges (2011) take a different perspective on correlation, as 

they investigate whether volatility and returns have a causal relationship with correlation. 

They use weekly return data, and use the American, Canadian, French, and UK equity 

markets to measure correlations. According to their findings, volatility does not have a 

causal relationship with correlations. Instead, the direction of the market, whether its in 

an upward trend or downward trend, is the major determinant of equity market 

correlations. When the market is in an upward trend, correlations increase. When the 

markets are in a downward trend, correlations increase substantially more than they do in 
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an uptrend. Therefore, the authors conclude that there is an asymmetric causal 

relationship between returns and correlations. Since equity markets historically have had 

many more positive return years than negative return years, the asymmetric causal 

relationship between returns and correlations could be one explanatory factor for why 

correlations between international equity markets have increased over time, the authors 

suggest.  

You and Daigler (2010) also found that correlations in general are larger during bear 

markets than during bull markets, and Longin and Solnik (1995) found that correlations 

are higher in volatile times. Mollah, Quoreshi, and Zafirov (2016) investigated how 

correlations reacted to the global financial crisis in 2008/2009, and the Eurozone crisis, 

which culminated in 2009. They evaluated if contagion (the increase in conditional 

correlation from before the crisis to during the crisis) could be a potential reason for why 

crises spread, and reach global effect. Contagion was found to be a significant explanatory 

factor to why the aforementioned crises spread to a global level, which helps explain why 

correlations increase in bear- and volatile markets. 

Sensoy, Yuksel, and Erturk (2013) analyse the post financial crisis market correlations, 

by using random matrix theory. They investigate correlations across more than 80 

different equity markets by using minimal spanning and ultrametric hierarchical trees, 

methods often found in physics. Through these methods, they find that the co-movement 

between equity markets have increased after the financial crisis. Levy and Levy (2014) 

measured 45 pair wise correlations between 10 developed countries’ equity markets, 

between 1980 and 2012. They found results that contrast Sensoy et al. According to their 

research, average equity market correlations increased continuously from 2000 up until 

2008/2009, but after the financial crisis, correlations dropped slightly, from peaking at 

levels around 0.9 in 2008/2009.  At the end of their measured period, 2012, average equity 

market correlations were on average found to be just slightly lower than 0.9.  

Christoffersen, Errunza, Jacobs and Jin (2014) measure correlations by a dynamic 

correlation model, called dynamic equicorrelations (DECO), between 1995 and 2012. 

They measured both developed- and emerging markets individually, as well as together. 

When individually measured, the 16 developed markets evaluated showed an average 

correlation of 0.8 by the end of the time period. The same time period, when measuring 
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the 16 emerging markets individually, showed a correlation of approximately 0.43, and 

when all 32 markets were measured together, the correlation was around 0.6 by the end 

of the time period.   

Guidi, Savva, and Ugur (2016) study correlations between the UK, the US, Mainland China, 

Hong Kong, and Taiwan stock exchanges, by looking at fixed 160 week rolling windows 

between the 8th of January 1991 and the 31st of December 2013. They use an asymmetric 

dynamic covariance approach, and through this method they find that there is a positive, but 

relatively low correlation between the UK and the US, and the abovementioned foreign 

markets. At the end of their measured time period, the highest correlation found was between 

the FTSE100 (the leading stock market index in the UK) and the Hang Seng (the leading 

index of the Hong Kong stock exchange), and was at 0.566. The lowest was found between 

the S&P100 (the index used to represent the American market) and the SHSE (the index used 

to represent the Mainland Chinese market), which was at 0.036. Correlations were calculated 

using returns measured in GBP, for the UK investor perspective, and in USD, for the US 

investor perspective.  

McDowell (2017) measures the average correlations between approximately 40 different 

markets, during the time period 1998-2014, and divides the markets into categories, based on 

their degree of development. The group he refers to as emerging markets (EMs), with 

countries such as Brazil, Turkey, and Thailand, shows a low average correlation with 

developed markets (DMs) and with the world market as a whole. All the countries classified 

as EMs (with Portugal as the only exception) show an average correlation to DMs that is 

lower than 0.5, and when measured against the world market, all of the EMs show an average 

correlation below 0.5.  

A lot of different methods are used in the previous research, where both dynamic-, 

conditional-, constant-, and combinations of dynamic and conditional methods are used in 

order to measure correlation. Additionally, which countries are included and excluded when 

measuring the average correlation also plays a big part, since developed markets generally 

have a much greater correlation to the world indices than do emerging markets. The use of 

different methods and differences in country inclusion lead to different results, but overall, 

the previous research shows a trend of increasing correlations in the world’s equity markets. 

This is what is the most relevant for the thesis, since that makes the question whether 

diversification benefits can be attained increasingly acute.  
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     3.2 Benefits from international diversification: The American investor perspective 

Levy and Marshall (1970) measured the benefits of international diversification for an 

American investor through the Markowitz MPT framework, by looking at the mean rates 

of return, correlations and standard deviations of the main indices in 28 different 

countries. The countries were made up of a mix of developed- and emerging markets, 

selected to provide a wide spectrum of diversification possibilities. They found that even 

though the American market had been one of the top performing markets and had showed 

a relatively low volatility during the measured time period, 1951-1967, an American 

investor could benefit by diversifying. In the optimal portfolio with the highest Sharpe 

ratio, the American portfolio still remained the largest holding, but only with 36,57% of 

the portfolio, with the rest of the holdings divided between countries from Oceania, South 

America, Asia, and Europe.  

Lessard (1976) investigated diversification benefits for an American investor between 1959 

and 1973, by looking at the reduction in return that an investor would lose by only investing 

in their domestic market, as opposed to investing in a world portfolio with an equivalent risk. 

He evaluated 16 markets including the US, of which the remainder of the markets included 

developed European markets and the Japanese- and Australian market. Lessard showed that 

investors in many markets would sacrifice returns above 3 percent by only investing 

domestically, but that an American investor only would sacrifice a return of 0,31 percent by 

not diversifying internationally. They do however conclude that the results were slightly 

misleading, since the American market showed a very strong correlation, 0.75, to the world 

market, as a result of the American market being the far largest individual constituent in the 

world market index.  

Michaud, Bergstrom, Frashure and Wolahan (1996) measure the benefits attainable through 

international diversification by comparing portfolios with different weightings in different 

markets, using the efficient frontier from MPT. They include both developed as well as 

emerging markets, and they use one index for the developed markets, the MSCI EAFE, which 

includes countries such as Sweden, Germany and Australia, and for the emerging markets 

they use individual indices of emerging countries like e.g. Argentina, Mexico, Greece and 

Malaysia, and then group them together under the term “Emerging Markets”. During their 

measured time period, 1975-1995, they found that gains would have been significant for an 

American investor that had added both developed and emerging markets to their portfolio, in 
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terms of the risk-adjusted return.  They did however note that the gains were not as great as 

they were when the topic of international diversification first started being investigated on a 

broader scale, back in the 1970’s.  

Kalra, Stoichev and Sundaram (2004) use monthly equity index data in USD during a 13-

year period, 1988-2000, as they investigate diversification benefits for an American investor. 

The diversification benefits are measured by the Sharpe ratio, and they test which allocation 

maximises the Sharpe ratio. They included five countries, included based upon their low 

correlation to the American market and well as low correlations with each other. The chosen 

countries that the American investor could choose to allocate between were: Korea, Thailand, 

Brazil, Argentina, and Austria, with each country being represented by its corresponding 

MSCI index. They find that international diversification benefits have been greatly 

exaggerated by previous studies, and that a domestic portfolio is superior, in terms of Sharpe 

ratio, to an internationally diversified portfolio that has 20% or more in international 

weighting. Below 20%, they find that an internationally diversified portfolio can be superior 

to a domestic during certain periods, but that this superiority probably is lost when taking into 

account transaction costs and taxes.    

Miralles-Marcelo, Miralles-Quiros, and Miralles-Quiros (2015) use a vector 

autoregression – dynamic conditional correlation (VAR-DCC) approach to measure 

cross-market returns and correlation dynamics, which is an alternative method of creating 

optimal portfolios, using daily rebalancing of portfolio weights.  The Sharpe ratio is used 

to distinguish whether international diversification is beneficial for an American investor. 

They use two foreign markets for the American investor to invest in: the UK (represented 

by the MSCI UK) and Japan (represented by the MSCI Japan). Returns are measured in 

USD, and the American market is represented by the Standard and Poor’s Depository 

Receipt (SDPR), which tracks the S&P500 index. Their results show that through using 

their method of constructing optimal portfolios and using daily rebalancing, 

diversification can still generate benefits for an American investor.  

McDowell (2017) focuses on the effects of allocation weight constraints and optimal 

portfolios, both through the MPT framework, and how this affects the potential benefits 

of international diversification for an American investor. The corresponding MSCI is 

used for all of the included countries, of which 21 are developed- and 13 emerging 

markets. The time period is 1988-2014, and returns are denominated in USD. When 
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applying the allocation weight constraints, McDowell simply uses the weight of the 

country’s stock market to the global economy as the weight. The portfolio that results 

does not provide any international diversification benefits to the domestic US portfolio. 

When measuring the optimal portfolios, he finds that during some cycles between 1988-

2014, the internationally diversified portfolio beats the domestic-only portfolio, but not 

through all cycles.      

Overall, the consensus seems to be that the attainable benefits of international 

diversification for an American investor have decreased over time, at least when it comes 

to investing in developed markets. This probably comes as an effect of increasing 

correlations between developed markets. Emerging markets appears to offer much greater 

diversification benefits than do developed markets, which is presumably a result of the 

lower correlations that they have to developed markets.  

Different methods were used in the previous research, and some can be found misleading, 

such as using a world index as a way to distinguish international diversification benefits 

for an American investor, since the American market is the biggest individual constituent 

in most world indices. A majority does however make use of the MPT framework, and 

the Sharpe ratio to distinguish the gains from diversifying internationally.   

    3.3 Benefits from international diversification: The Nordic investor perspective 

Haavitso and Hansson (1992) investigate if there are any gains achievable for a Nordic 

investor by diversifying into the other Nordic markets, with the Nordic markets referring 

to the Danish, Finnish, Norwegian and Swedish stock markets. They measure the stock 

market returns between 1970 and 1988, and also take into account the volatility, 

correlations, and currency changes of the different market during the same time period. 

They use the efficient frontier to illustrate the risk-return profiles of the Nordic countries’ 

stock markets, and highlight what this implies for investors. They find that only the 

Finnish stock market ends up on the efficient frontier, meaning that a Finnish investor 

could not find a Nordic portfolio that dominated their domestic-only portfolio during the 

measured time period. Furthermore, they find that Swedish, Norwegian, and Danish 

investors could lower their risk to a third of the domestic-only portfolio by diversifying, 

while still achieving the same rate of return.  
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They then create optimal portfolios that maximise the Sharpe ratio, and find that the 

dominating allocation for all Nordic investors is between the Finnish and Swedish market, 

with a miniscule exposure to the Danish market for Swedish and Finnish investors. They 

conclude that there are significant benefits from diversification for Nordic investors by 

investing in the other Nordic countries, and that hedging currency exposure during the 

measured time period would not have paid off.  

Liljeblom, Löflund and Krokfors (1997) look at the benefits of international 

diversification from a Nordic perspective. They use equity returns from 18 stock markets, 

of which all are developed countries, and all but Hong Kong members of the OECD (the 

Organisation for Economic Co-operation and Development). In addition, they also look 

at currency volatility, in order to determine if its better to hedge or not for a Nordic 

investor investing internationally.  They investigate two subperiods, 1974-1986 and 1987-

1993, with the cut off made at 1987, since volatilities were found to increase greatly after 

the 1987 stock market crash, and since Finland, as the last Nordic countries, liberalized 

its capital- and exchange markets in that year.  In order to determine co-movement, they 

look at the correlations of the included countries’ stock markets as well as the correlation 

between the different currencies of the included countries. They find that correlations 

generally, both in terms of stock markets and currencies, have increased over the two 

subperiods, both almost doubling between 1974 and 1993, and only a few countries and 

currencies show lower correlations between the beginning and the end of the time period.  

They then create efficient frontiers, and then further on test different allocation strategies, 

in order to see if there are any diversification benefits. The efficient frontiers indicate that 

diversification benefits exist, and that they are only slightly smaller in the later subperiod 

investigated, and that a large part of the attainable benefits can simply be achieved by 

using an equal weighted Nordic portfolio. When testing strategies, they compare the 

domestic-only portfolio to other alternative portfolios, where they look at for example the 

minimum variance portfolio (MVP) and the certainty equivalence-tangency portfolio 

(CETP). The highest performing portfolio strategies vary over time, and also vary based 

upon which Nordic country perspective is used. MVP and the equal weight world strategy 

were two frequently recurring top performing strategies during both subperiods however. 

Their conclusion regarding international diversification for Nordic investors stands in line 

with that of Haavitso and Hansson, namely that international diversification can generate 
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significant benefits for Nordic investors. Regarding hedging currency exposure, it varies 

from country to country in the Nordics whether its beneficial or not, and no general 

conclusions could be drawn from this.  

Both papers were written before the 2000’s, and investigate some time periods when the 

Nordic countries had fixed exchange rates, as well as when Finland had their own 

currency (the Finnish Markka). This could make the conclusions regarding currencies and 

currency hedging quite distinct from what equivalent research would show today. When 

it comes to international diversification from a stock market perspective however, both 

articles prove through a variety of methods that international diversification has generated 

clear benefits for Nordic investors in the past.  

4.0 Hypotheses 

Firstly, the return correlations between the Swedish market and the other investigated 

foreign markets are studied over both the periods (period 1 and period 2). This is done in 

order to determine whether correlations are fluctuating, and if there are any notable trends 

in the correlations. Both the return correlation with developed- and emerging markets will 

be tested for a Swedish investor.  

Hypothesis 1:  

H0 = The return correlations are constant, and show no clear trend against nor 

developed- or emerging markets.  

H1 = The return correlations are not constant, and show a clear trend against 

developed- or emerging markets.  

If H0 can be rejected, that would have implications for a Swedish investor in terms of 

portfolio rebalancing and portfolio diversification. For example, if there was to be an 

increasing trend in correlations, where period 2 would show a higher average correlation 

than period 1, this could indicate that diversification benefits have decreased between the 

two periods. Therefore, the following step would be to test the diversification benefits, 

and if they have changed over the two periods:  
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Hypothesis 2:  

H0 = There are no diversification benefits for Swedish investors. 

H1 = There are diversification benefits for Swedish investors. 

Where diversification benefits are defined as the ability to attain a greater risk-adjusted 

return, as measured by primarily the Sharpe ratio, and then the Sortino ratio and 5% VaR.  

Hypothesis 3: Diversification benefits are the same for Swedish investors between 

period 1 and period 2. Where diversification benefits are defined as markets 

generating Jensen’s alpha against the Swedish market: 

H0 = Positive alpha generating markets period 1 = Positive alpha generating 

markets period 2 

H1 = Positive alpha generating markets period 1 ≠ Positive alpha generating 

markets period 2 

Furthermore, it is of interest to distinguish whether developed markets or emerging 

markets offer greater diversification benefits for Swedish investors: 

Hypothesis 4:  

H0 = Diversification benefits are the same in both developed- and emerging 

markets for Swedish investors. 

H1 = Diversification benefits are not the same in both developed- and emerging 

markets for Swedish investors 
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5.0 Methodology 

    5.1 Correlations over the entire time periods 

Primarily, the return correlations over the entire time periods were calculated. This was 

done by stacking up all the return data of the countries, inputting the return data into 

EViews, and then using EViews to calculate a correlation matrix. This process was 

repeated separately for both period 1 and period 2, and gave all the respective correlations 

between all the investigated countries.  The correlation formula that EViews uses is the 

following formula: 

 

𝐶𝑜𝑟𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛(𝑋, 𝑌) =  
∑(𝑥 −  �̅�)(𝑦 − �̅�)

√∑(𝑥 − �̅�)2 ∑(𝑦 − �̅�)2
 

                                                                                                        (EViews, 2019) (Fig 5.1.1) 

Where: 

❖ Where X and Y represent two columns of returns for two countries, e.g. MSCI 

Sweden and MSCI Japan, over one of the two time periods used. 

❖ �̅� and �̅� are the means of each sample of returns 

Testing the significance of the correlation data 

In order to test if the correlation data was significant, regressions were performed in 

EViews, where Sweden (SWE) was used as the dependent variable and the other countries 

used as explanatory variables. The regressions looked as illustrated in Fig 5.1.2, where 

MSCI Australia (AUS) is used as an example country for the explanatory variable. All of 

the regressions can be found in Appendix 1 and Appendix 2. 

𝑀𝑆𝐶𝐼 𝑆𝑊𝐸 = 𝑎 +  𝛽𝑀𝑆𝐶𝐼 𝐴𝑈𝑆 +  𝜀 

                     (Fig 5.1.2) 

When performing the regressions, the Durbin-Watson (DW) statistic was also found and 

included in Tale 7.1.1 and Table 7.1.2, in order to test for autocorrelation. The DW 

numbers will be briefly discussed in the Empirical findings and analysis part of the thesis.   
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    5.2 Rolling 12-month correlations 

In order to investigate whether correlations are constant, stationary, or trending in any 

direction over time, the 12-month rolling correlations are calculated. The 12-month 

rolling correlations are calculated by using a 12-month moving window, where the 

correlations over the past 12-months are moved forward one month at a time over the 

entire time period. Excel’s correlation formula (CORREL) is used in the correlation 

calculations, which is the same formula as in Fig 5.1.1 (Microsoft, 2019).  

Hence, to exemplify, to attain the 12-month rolling correlation between Sweden and 

Japan for September 2002, the correlation is calculated on the 12-month window between 

September 2001 and September 2002. To attain the 12-month rolling correlation for the 

same countries for October 2002, the correlation is calculated on the 12-month window 

between October 2002 and October 2003. This process is then repeated for the entirety of 

both period 1 and period 2. It is done separately for the developed- and emerging markets, 

in order to distinguish how it has changed in these two groups of countries.  

     5.3 The Sharpe- and Sortino ratio 

 

The Sharpe ratio 

The Sharpe ratio (Sp) is a measure of risk-adjusted return that was invented by William 

Sharpe. It is calculated by taking the excess return of a portfolio E(rp) minus the risk-free 

rate (rf) divided by the portfolio’s volatility, which is measured by the standard deviation 

of the excess return, (σp) (Sharpe, 1964, 1966, 1994): 

𝑆ℎ𝑎𝑟𝑝𝑒 𝑟𝑎𝑡𝑖𝑜 =
𝐸(𝑟𝑝) − 𝑟𝑓

𝜎𝑝
 

                                                                                 (Sharpe, 1964, 1966, 1994) (Fig 5.3.1) 

The greater the Sharpe ratio, the greater the risk-adjusted return of the portfolio. Hence, 

if two portfolios were to be compared, the one with a greater Sharpe ratio would be 

preferred by an investor. (Bodie, Kane and Marcus, 2014) In the thesis the Sharpe ratio is 

used to evaluate portfolios.  
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The Sortino Ratio 

The Sortino ratio is also a measure of risk-adjusted return that was first proposed by 

(Sortino and Price, 1994; Sortino and Van der Meer, 1991). It is similar to the more 

ubiquitous Sharpe ratio, but is uses the lower percentile standard deviation (also known 

as negative volatility or negative standard deviation) instead of the regular standard 

deviation as the measure of risk. (De Capitani, 2014).  It is calculated as follows:  

𝑆𝑜𝑟𝑡𝑖𝑛𝑜 𝑟𝑎𝑡𝑖𝑜 =  
𝐸(𝑟𝑝) − 𝑟𝑓

𝜎𝑑
 

                                                                                            (De Capitani, 2014) (Fig 5.3.2) 

 

Where (σd) indicates the lower percentile standard deviation.  

The rationale with the Sortino ratio is the same as with the Sharpe ratio, where a higher 

Sortino is preferred over a lower. The Sortino ratio will in general reproduce a greater 

number than the Sharpe ratio would do for the same asset. This is due to the fact that 

assets that have appreciated over time have less negative standard deviation than positive 

standard deviation. (De Capitani, 2014).  In the thesis the Sortino ratio is used to evaluate 

portfolios. 

     5.4 Value at Risk (VaR) 

VaR is one of the most widely used risk measures within finance, and has recently become 

a requirement due to regulatory purposes. It measures the risk of loss in a specific 

portfolio of financial assets in a worst-case scenario, given normal market conditions and 

at a certain probability. For example, if a portfolio of assets has a one-week 5 percent 

VaR of £10 million, then there is a 5 percent probability that the portfolio will lose more 

than £10 million in any given one-week period, assuming there is no trading. 

(Hogenboom, de Winter, Frasincar, Kaymak 2015) A 5 percent VaR is illustrated below 

in Fig 2.1.9.  
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             (Cui, Zhu, Sun and Li, 2013) (Fig 5.4.1) 

 

The three most common methods for calculating VaR are the parametric method, the 

Monte Carlo simulation method, and the historical method. Below follows a more 

detailed description of the historical method, as that is the method used for calculating 

VaR in this report.  

 

The historical method 

The VaR was found by sorting the observed historical returns of all the assets from low 

to high, and then by taking the 5th percentile of the values, i.e. the value that corresponds 

to 5 percent of the observations. 5 percent out of 61 observations is approximately equal 

to 3, for which reason the 3rd lowest return observations were used. Hence, to exemplify, 

the value that corresponded to the 3rd lowest return observation for MSCI Sweden was 

approximately 6,9% in period 1, meaning that this value was the 5% VaR value for 

Sweden in this period. The VaR is used in the thesis to evaluate the different portfolios.  

 

When calculating the 5% VaR for a portfolio, the VaR for each individual country 

included in the given portfolio was taken times the weight of that individual country. 

Then the VaR * Weight products were summed up, and this sum is then equal to the 5% 

VaR of the portfolio. For example, if one was to calculate the 5% VaR of an equal 

weighted portfolio of 4 assets, then the VaR for each asset would be taken times 1/4th, 

and then the sum of the VaR * Weight products would equal the 5% portfolio VaR. 
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     5.5 Maximizing the Sharpe ratio using the Markowitz Portfolio Optimizer 

The Markowitz Portfolio Optimizer (MPO) is a model that has been built upon the 

Markowitz MPT framework. It takes into account not merely the excess returns of an 

asset, but also the standard deviation and the correlation between the assets in the 

portfolio. (Kulali, 2016) It is used to create- and help distinguish the best portfolio 

allocations in the thesis.   

 

The MPO is built in a few steps. Firstly, the return is calculated for each market: 

 

                                                      𝑅𝑖 =  
𝑅𝑖,𝑚−𝑅𝑖,𝑚−1

𝑅𝑖,𝑚−1
   

  

 

             (Bodie, Kane and Marcus, 2014) (Fig 5.5.1) 

Where: 

❖ Ri is the monthly return of asset i. 

❖ Ri,m  is the closing price in month m. 

❖ Ri,m-1 is the closing price in the month m-1. 

After that, the average monthly excess return (ER) is calculated, as seen in Fig 5.5.2., 

simply by taking the return in step (1) minus the risk-free (Rf) rate. The risk-free rate used 

was the monthly rate on Swedish government bonds, since a Swedish investor perspective 

was used (Riksbank, 2019).  

 

                                                 𝑀𝑜𝑛𝑡ℎ𝑙𝑦 𝐸𝑅 = 𝑅𝑖 − 𝑅𝑓  

 

                                 (Bodie, Kane and Marcus, 2014) (Fig 5.5.2) 

To attain the average annual ER, the result in (2) is taken times the square root of 12, 

since there are 12 months in a year, using the square root function (SQRT) in Excel:  

 

                                       𝐴𝑛𝑛𝑢𝑎𝑙 𝐸𝑅 = 𝑀𝑜𝑛𝑡ℎ𝑙𝑦 𝐸𝑅 ∗ 𝑆𝑄𝑅𝑇(12)                                                     

                                                     (Bodie, Kane and Marcus, 2014) (Fig 5.5.3) 
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The next step is to calculate the ER of the entire portfolio: 

 

𝐸𝑅𝑝 =  ∑ 𝐸𝑅𝑖 ∗ 𝑊𝑖                                            

     

                                (Bodie, Kane and Marcus, 2014) (Fig 5.5.4)                                                                        

Where: 

❖ ERp = excess return of the portfolio of assets. 

❖ ERi = excess return of asset i. 

❖ W = weight of asset i.  

After the ER has been calculated, the next step is to calculate the standard deviation (SD), 

which is done by using Excel’s STDEV.S formula and marking all of the excess returns, 

and repeating it for each country’s returns. The standard deviation is then annualized by: 

 

                                        𝐴𝑛𝑛𝑢𝑎𝑙 𝑆𝐷 = 𝑀𝑜𝑛𝑡ℎ𝑙𝑦 𝑆𝐷 ∗ 𝑆𝑄𝑅𝑇(12)                                                                    

     

                                                                             (Bodie, Kane and Marcus, 2014) (Fig 5.5.5) 

 

When the ER and SD have been calculated, a correlation matrix is computed in EViews 

using the returns of all the countries. Correlations are calculated using the formula in Fig 

5.1.1. The matrixes can be seen in Appendix 3 and Appendix 4 for period 1 and period 2.  

 

In addition to the correlation matrix, a covariance matrix is created, which can be seen in 

Appendix 5. In each cell of the matrix, the following formula is used, in order to attain the 

covariance: 

  

                                            𝐶𝑜𝑣𝑎𝑟𝑖𝑎𝑛𝑐𝑒 =   𝑊𝑖 ∗ 𝑊𝑗 ∗  𝜎𝑖 ∗  𝜎𝑗 ∗  𝜌𝑖,𝑗                         

                                                                             (Bodie, Kane and Marcus, 2014) (Fig 5.5.6)                                                                        

Where: 

❖ Wi and Wj = the weight of asset i and j. 

❖ σi and σj = the SD of asset i and asset j. 

❖ ρi,,j = the correlation coefficient of asset i and asset j.  
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From summing up all of the covariances between the different assets, the variance (σ2) 

of the whole portfolio is then attained: 

 

                                               𝜎2 =   𝑊𝑖 ∗ 𝑊𝑗 ∗  𝜎𝑖 ∗  𝜎𝑗 ∗  𝜌𝑖,𝑗                                                                                        

 

                                                                             (Bodie, Kane and Marcus, 2014) (Fig 5.5.7)  

From the variance, the SD (σ) then calculated:    

 

                                         𝜎 =   √𝑊𝑖 ∗ 𝑊𝑗 ∗  𝜎𝑖 ∗  𝜎𝑗 ∗  𝜌𝑖,𝑗                                             

                                                                             (Bodie, Kane and Marcus, 2014) (Fig 5.5.8) 

From the ER and SD, the Sharpe ratio of the portfolio is then calculated, using the formula 

in Fig 5.3.1. Then, in order to test different portfolios, the Solver function on Excel is 

used, where equal weighted portfolios and maximum Sharpe ratio portfolios were tested.   

     5.6 Jensen’s alpha 

 

Jensen’s alpha will be used to evaluate and analyse the performance of all of the 

investigated markets individually, and determine if they have generated positive- or 

negative alpha. Sweden will be used as the home market, which means that all the 

countries will be compared against the Swedish markets’ risk-adjusted return. If a market 

has generated positive alpha, that would indicate that it has performed a stronger risk-

adjusted return than the predicted return, i.e. the return of the Swedish stock market. 

(Bodie, Kane and Marcus, 2014) The formula for Jensen’s alpha (𝛼) is: 

 

𝛼𝑖 =  𝑅𝑖 − (𝑅𝑓 +  𝛽(𝑅𝑚 − 𝑅𝑓))                  

              

          (Bodie, Kane and Marcus, 2014) (Fig 5.5.9) 

 

Where: 

❖ 𝛼𝑖 = the alpha value of asset i. 
❖ 𝑅𝑖= the return of asset i.  
❖ 𝛽 = the systematic risk. 
❖ 𝑅𝑚 = the expected return of the market 
❖ 𝑅𝑓 = the risk-free rate 
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And where the 𝛽-values for all the assets were found by performing the same regressions 

as in Fig 5.1.2.  

 

6.0 Data 

All the data used in this report has been collected from MSCI’s website, where they 

provide historical returns for all of their products. MSCI is one of the leading providers 

of exchange traded funds (ETFs) in the world, providing ETFs that use many different 

strategies and that are targeted to many different countries. An ETF is distinct from a 

normal mutual/equity fund mainly in the way that it provides greater liquidity, i.e. it can 

be traded more frequently than a mutual fund. (MSCI, 2019) 

The MSCI funds used in this thesis are the MSCI country funds, e.g. MSCI Japan and 

MSCI Sweden, which are intended to represent the stock market in the given country that 

the fund targets. These funds are not actively managed, and they are therefore known as 

“index” funds. (MSCI, 2019) 

The first time period used, referred to as period 1, includes monthly return data between 

the 30th of September 2002 to the 28th of September 2007, adding up to a total of 61 

monthly returns. This period has been used since a majority of the investigated markets 

reached their bottom after the Dot-com bubble at the end of September 2002, and a 

majority of the investigated markets peaked at the end of September 2007. This period 

has been chosen so as to capture the positively trending (bull) market leading up to the 

financial crisis in 2007/2008.  

The second time period used, referred to as period 2, includes the monthly return data 

between the 27th of February 2009 and the 28th of February 2014, amounting to a total of 

61 monthly returns. This period has been used since all of the markets bottomed after the 

financial crisis at the end of February 2009, and a bull market has followed ever since. 

The reason for period 2 ending at the end of February 2014 is so that both period 1 and 

period 2 represent equally long durations, both representing 61 monthly return 

observations.  
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The months where the greatest amount of the investigated markets bottomed and peaked, 

in both periods, were found by studying the monthly return data on MSCI’s website.   

(MSCI, 2019).  

     6.1 The countries investigated 

The countries investigated in this thesis have been chosen to represent all major 

geographical regions around the world, both when it comes to the developed- as well as 

emerging market group of countries. When it comes to the developed markets, Australia 

represents Oceania, Israel the Middle East, Japan represents Asia, and so forth. The same 

has been done to the greatest extent, subject to available data, with the emerging markets. 

It can be noted that even though the South African stock market is arguably very 

developed, the country is still considered an emerging market, which means that there is 

no African country represented in the group of developed markets.  

 

7.0 Empirical findings and analysis 

The Empirical findings and analysis section will present the findings from the different 

hypotheses tests, and will provide brief comments on the results. In Table 7.1 a short list 

of commonly recurring abbreviations and acronyms in the Empirical findings and 

analysis part of the thesis, as well as afterwards, is shown.  All the figures and tables have 

been derived from the authors calculations. 

Table 7.1 Abbreviations and acronyms 

 

 

 

 

 

 

 

 

Country abbreviations 
AUS Australia     

CAN Canada BRA Brazil 

DEN Denmark CHI China 

GER Germany  EGY Egypt 

ISR Israel  GRE Greece 

ITA Italy IND India 

JAP Japan MEX Mexico 

NET Netherlands PAK Pakistan 

NOR Norway PHI Phillipines 

SPA Spain POL Poland 

SWE Sweden RUS Russia 

UK United Kingdom SOU South Africa 

USA United States of America THA Thailand 

Other abbreviations & acronyms  
Corr Correlation     

DM Developed Markets    

EM Emerging Markets    

ER Excess Return    

SD Standard Deviation     
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    7.1 Findings for Hypothesis 1 

Hypothesis 1:  

H0 = The return correlations are constant, and show no clear trend against nor 

developed- or emerging markets.  

H1 = The return correlations are not constant, and show a clear trend against 

developed- or emerging markets.  

Correlations over the entire time periods 

The correlations in Table 7.1.1 and Table 7.1.2 are calculated over the entire periods, 

meaning that they show the correlations for the entire duration of each period.  

Table 7.1.1 Swedish stock market correlations with developed stock markets (DMs), for 
period (1) and (2)   

As can be seen in Table 7.1.1, all results are significant at the 5% level of significance. 

Additionally, it can be noted that the correlations have increased from the first period to 

the second period in 7 out of the 12 markets, and that the average has increased. The 

greatest increases in correlation with the Swedish stock market are seen in the Japanese-

, Australian, and Canadian stock markets, which where the markets that showed the 

lowest correlations in period 1. 

 

(1) AUS CAN DEN GER ISR ITA JAP NET NOR SPA UK USA Avg

Correlation 0,6430 0,6014 0,7288 0,8776 0,5795 0,8053 0,2760 0,8548 0,7524 0,8344 0,8083 0,8560 0,7181

P-value 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 0,0313 0,0000 0,0000 0,0000 0,0000 0,0000

DW stat 2,3267 2,2070 2,4956 2,1657 2,2057 2,4537 2,1355 2,1659 2,2663 2,4537 2,6147 2,5807

(2) AUS CAN DEN GER ISR ITA JAP NET NOR SPA UK USA Avg

Correlation 0,8254 0,7607 0,8354 0,8578 0,6212 0,7815 0,5899 0,8540 0,8436 0,7475 0,8802 0,8295 0,7856

P-value 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000

DW stat 2,5855 2,5960 2,3001 2,3986 2,2388 2,4380 2,1596 2,1142 2,3148 2,2273 2,1765 2,0834

N of observations = 61

Tested at a 5% level

* = not significant at the 5% level
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Table 7.1.2 Swedish market correlations with emerging markets (EMs), for period for (1) 
and (2)   

Table 7.1.2 shows that in period 1, all values are significant, except for those of Egypt, 

Pakistan, and The Philippines. This indicates that there is no significant relationship 

between these stock markets and the Swedish stock market in terms of correlation. In 

period 2, all results are significant at the 5% level of significance. Correlations across all 

markets have increased between the two periods, with the greatest increases seen in the 

countries that showed the lowest correlations in period 1, namely Egypt, Pakistan and 

The Philippines.  The average correlation also showed a close to 50% increase.  

Durbin Watson test for both DM’s and EM’s (in Table 7.1.1 and Table 7.1.2) 

The Durbin Watson (DW) statistic shows signs of little to no autocorrelation, both when 

looking at Swedish correlations with DMs as well as EMs. The highest DW values 

obtained are in Australia and South Africa during period 2, both slightly above 2,5. 

Overall, some autocorrelation is to be expected in stock market returns claims Pan (2010), 

and he finds that autocorrelation in stock market returns over periods between 6 to 12 

months are generally positive. This is further supported by Hong and Stein (1999), who 

find that stock market returns in the short run often exhibit positive autocorrelation, and that 

stock market returns in the long run are more prone to exhibit negative autocorrelation.    

 

 

 

 

 

(1) BRA CHI EGY* GRE IND MEX PAK* PHI* POL RUS SOU THA Avg

Correlation 0,6106 0,4864 0,0733 0,6109 0,4477 0,6566 0,1162 0,1174 0,5762 0,3439 0,5698 0,4039 0,4177

P-value 0,0000 0,0001 0,5745 0,0000 0,0003 0,0000 0,3726 0,3677 0,0000 0,0067 0,0000 0,0012

DW stat 2,2814 2,0014 2,0800 2,2142 2,1557 2,2812 2,1087 2,0847 2,2367 2,0946 2,2225 2,1652

(2) BRA CHI EGY GRE IND MEX PAK PHI POL RUS SOU THA Avg

Correlation 0,7651 0,7536 0,5404 0,6425 0,6333 0,7571 0,4164 0,6412 0,8493 0,7440 0,7215 0,6001 0,6720

P-value 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 0,0008 0,0000 0,0000 0,0000 0,0000 0,0000

DW stat 2,3079 2,2785 2,2486 2,5149 2,3041 2,2381 2,1802 1,8949 2,3838 2,3826 2,5627 2,2559

N of observations = 61

Tested at a 5% level

* = not significant at the 5% level
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12-month rolling correlations 

The correlations in Table 7.1.3 and Table 7.1.4 show the rolling 12-month correlations, 

which means that these correlations are calculated over rolling 12-month periods. A mean 

of the 12-month rolling correlation is calculated for each country, and the minimum (Min) 

and maximum (Max) 12-month rolling correlations over any month are also shown for 

each country. Additionally, an average (Avg) is taken of all the 12-month mean-, min- 

and max rolling 12-month correlations.   

Table 7.1.3 12-month rolling correlations between Sweden and developed stock markets 
(DMs), over period (1) and (2)   

 

Table 7.1.4 12-month rolling correlations between Sweden and emerging stock markets 
(EMs), over period (1) and (2) 

 

The average 12-month rolling correlations increased for both DM’s and EM’s as a group 

against Sweden between period 1 and period 2, as seen in Table 7.1.3 and Table 7.1.4.  

For DM’s the average 12-month rolling mean correlation increased from 0,7051 to 

0,7928, while it increased from 0,4448 to 0,6812 for EM’s. It also increased for each and 

every country individually, with the exception of Germany, which had a higher rolling 

12-month mean correlation to the Swedish market in period 1 than period 2, as seen in 

Table 7.1.3. EM’s showed a much greater spread between the minimum and maximum 

correlation than DM’s, and even showed an average minimum correlation that was 

negative in period 1.   

(1) AUS CAN DEN GER ISR ITA JAP NET NOR SPA UK USA Avg

Mean corr 0,6829 0,6287 0,7703 0,8733 0,4880 0,7677 0,3309 0,8106 0,7709 0,7569 0,7753 0,8057 0,7051

Min 0,4765 0,1491 0,4311 0,7107 -0,0428 0,5069 -0,3120 0,6774 0,3361 0,3580 0,5774 0,5240 0,3660

Max 0,8482 0,8472 0,9145 0,9468 0,7188 0,8993 0,7758 0,9362 0,9527 0,9589 0,8844 0,9613 0,8870

(2) AUS CAN DEN GER ISR ITA JAP NET NOR SPA UK USA Avg

Mean corr 0,8278 0,7856 0,8552 0,8538 0,5940 0,7903 0,6192 0,8572 0,8381 0,7704 0,8802 0,8423 0,7928

Min 0,5284 0,5099 0,7022 0,6485 0,0362 0,4443 0,0797 0,6303 0,5621 0,4065 0,7714 0,6491 0,4974

Max 0,9388 0,9231 0,9302 0,9365 0,8695 0,9537 0,8764 0,9638 0,9714 0,9322 0,9712 0,9657 0,9360

(1) BRA CHI EGY GRE IND MEX PAK PHI POL RUS SOU THA Avg

Mean corr 0,5830 0,6218 0,0992 0,6070 0,5416 0,6480 0,0965 0,1486 0,5580 0,3597 0,6284 0,4462 0,4448

Min 0,2795 0,1321 -0,3541 0,3494 -0,1520 0,2500 -0,3862 -0,2536 0,1979 -0,0623 0,2774 -0,4664 -0,0157

Max 0,7858 0,8393 0,4872 0,8271 0,9197 0,9111 0,4196 0,5116 0,8503 0,7200 0,8884 0,8465 0,7506

(2) BRA CHI EGY GRE IND MEX PAK PHI POL RUS SOU THA Avg

Mean corr 0,7633 0,7613 0,5508 0,6541 0,6404 0,7819 0,3930 0,6910 0,8196 0,7674 0,7161 0,6353 0,6812

Min 0,5213 0,5666 0,0756 0,2578 0,3485 0,4647 -0,2351 0,4513 0,4606 0,5175 0,3215 0,2315 0,3318

Max 0,9129 0,9177 0,9388 0,9280 0,8883 0,9221 0,7663 0,8460 0,9539 0,9536 0,9251 0,9257 0,9065
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Fig 7.1.1 shows the average correlation that the Swedish stock market has had in terms 

of returns with the group of investigated DM’s, for both period 1 and period 2. Fig 7.1.2 

shows the same thing but for EM’s. 

Fig 7.1.1 Sweden’s average rolling 12-month correlation with the DM’s over both 
periods 

 

 

 

 

 

 

 

 

 

Fig 7.1.2 Sweden’s average rolling 12-month correlation with the EM’s over both periods 

 

 

 

 

 

 

 

 

Fig 7.1.1 and Fig 7.1.2 illustrate that the correlations are far from constant, and that they 

appear to have increased for both DM’s and EM’s between period 1 and period 2.  
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To conclude, the correlations can clearly be seen to vary over time, both when comparing 

the numbers between period 1 and period 2, as well as when observing the graphs seen 

above. This means that correlations are not constant. In terms of the correlations 

exhibiting any trend, it can be observed that correlations have increased between the two 

time periods, and the graphs clearly show that correlations have been at consistently 

higher levels in period 2 than in period 1, for both DM’s and EM’s. The numbers also 

show the same thing, with increases in correlations amongst a majority of the investigated 

markets. with significant p-values for almost all markets in period 1, and all markets in 

period 2. The p-values are significant for almost all correlations. This means that H0 can 

be rejected, and that correlations are not constant, and that they have showed a clear 

upward trend. The previous research concluded that equity market correlations had both 

increased from the perspective of an American as well as Nordic investor, which means 

that the results are in line with the previous research. 
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    7.2 Findings for Hypothesis 2 

Hypothesis 2:  

H0 = There are no diversification benefits for Swedish investors. 

H1 = There are diversification benefits for Swedish investors. 

Fig 7.2.1 illustrates a Sweden-only portfolio, with 100 percent of its weight in the 

Swedish market, and a portfolio where the Sharpe ratio has been maximised, without 

short selling, using the Markowitz portfolio optimizer. The Max Sharpe portfolio contains 

the countries and corresponding weights illustrated in Table 7.2.1 and Table 7.2.2 shows 

the key measures for both the Sweden-only and Max Sharpe portfolios.  

Fig 7.2.1 The Sweden-only portfolio compared with the Max Sharpe portfolio (period 1) 

 

Table 7.2.1 Countries and their weights in the Max Sharpe portfolio (period 1) 

 
Table 7.2.2 Key measures for the Sweden-only and Max Sharpe portfolios (period 1) 

Country  CAN DEN ISR SPA CHI EGY IND PAK PHI RUS 

Weight 10,8% 20,3% 1,8% 2,9% 18,2% 20,4% 2,5% 11,5% 7,7% 3,9% 

Measures Sweden-only portfolio Max Sharpe portfolio 

ER 6,88% 9,28% 

SD 20,88% 13,82% 

Sharpe 0,329 0,671 

Sortino 0,501 0,720 

5% VaR -6,86% -7,858% 
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As can be seen in Fig 7.2.1, the Max Sharpe portfolio outperformed the Sweden-only 

portfolio during period 1. The Max Sharpe portfolio had a return of 510,6%, while the 

Sweden-only portfolio had a return of 360,8%, amounting to a difference of 149,8%, to 

the favour of the Max Sharpe portfolio. The Max Sharpe portfolio contained 4 DM’s and 

6 EM’s, and had 35,8% of the portfolio weight in DM’s and 64,2% of the portfolio weight 

in EM’s. It had much greater Sharpe- and Sortino ratios than the Sweden-only portfolio, 

as can be seen in Table 7.2.2. The only measure in which the Sweden-only portfolio had 

a better number than the Max Sharpe portfolio was in the 5% VaR, where it had a 5% 

VaR that was approximately 1% lower than the Max Sharpe portfolio.  

Fig 7.2.2, Table 7.2.3 and Table 7.2.4 show the same thing as Fig 7.2.1, Table 7.2.1 and 

Table 7.2.2, but for period 2.    

Fig 7.2.2 The Sweden-only portfolio compared with the Max Sharpe portfolio (period 2) 

 

Table 7.2.3 Countries and their weights in the Max Sharpe portfolio (period 2) 

 

Table 7.2.4 Key measures for the Sweden-only and Max Sharpe portfolios (period 2) 

Country  USA PAK PHI THA 

Weight 52,5% 20,9% 25,4% 1,2% 

Measures Sweden-only portfolio Max Sharpe portfolio 

ER 6,30% 5,27% 

SD 25,81% 13,84% 

Sharpe 0,244 0,381 

Sortino 0,414 0,410 

VaR -13,3% -8,5% 
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As seen in Fig 7.2.2, the Sweden-only portfolio did in fact outperform the Max Sharpe 

portfolio, with 21,6% over period 2. The Max Sharpe portfolio did however have a much 

greater Sharpe ratio, as well as a lower 5% VaR number, while the Sweden-only portfolio 

had a greater Sortino ratio than the Max Sharpe portfolio. 

In order to evaluate if a Swedish investor could have achieved a greater return at a lower 

risk than the Sweden-only portfolio, an alternative allocation is tested. In this allocation, 

the Sharpe ratio is maximized in a portfolio of only Sweden and the Philippines, since 

these two markets had the highest (The Philippines) and second highest (Sweden) annual 

average excess returns. 

Fig 7.2.3 shows the return of the Sweden-only portfolio and the Max Sharpe portfolio 

with Sweden and the Philippines (SWE + PHI). The SWE + PHI portfolio contains the 

countries and corresponding weights illustrated in Table 7.2.5 and Table 7.2.6 shows the 

key measures for both the Sweden-only and SWE + PHI portfolios. 

Fig 7.2.3 The Sweden-only portfolio compared with the SWE + PHI portfolio (period 2) 

 

Table 7.2.5 Countries and their weights in the SWE + PHI portfolio (period 2) 

 

 

Country  SWE PHI 

Weight 26,0% 74,0% 
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 Table 7.2.6 Key measures for the Sweden-only and Max Sharpe portfolios (period 2)  

 

The SWE + PHI portfolio outperformed the Sweden-only portfolio in terms of return, 

with 14,1% over period 2, as well as in all the measures seen in Table 7.2.6.   

To conclude the results for both periods, in period 1, the Max Sharpe portfolio offered a 

much greater return to a much lower risk than the Sweden-only portfolio. In period 2, the 

case was quite different. The Sweden-only portfolio performed a greater return than the 

Max Sharpe portfolio, but at a much greater risk, as indicated by the much lower Sharpe 

ratio. The alternative allocation, the SWE + PHI portfolio, did however outperform the 

Sweden-only in terms of the return and all the risk measures. Hence, H0 can be rejected, 

meaning that Swedish investors can attain benefits from international diversification.  

     7.3 Findings for Hypothesis 3 and Hypothesis 4 

Hypothesis 3: Diversification benefits are the same for Swedish investors between 

period 1 and period 2. Where diversification benefits are defined as markets 

generating Jensen’s alpha against the Swedish market: 

H0 = Positive alpha generating markets period 1 = Positive alpha generating 

markets period 2 

H1 = Positive alpha generating markets period 1 ≠ Positive alpha generating 

markets period 2 

Hypothesis 4:  

H0 = Diversification benefits are the same in both developed- and emerging 

markets for Swedish investors. 

H1 = Diversification benefits are not the same in both developed- and emerging 

markets for Swedish investors 

Measures Sweden-only portfolio SWE + PHI portfolio 

ER 6,30% 6,49% 

SD 25,81% 21,47% 

Sharpe 0,244 0,303 

Sortino 0,414 0,417 

VaR -13,3% -11,192% 
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N of observations = 61

Tested at a 5% level

* = not significant at the 5% level

N of observations = 61

Tested at a 5% level

* = not significant at the 5% level

Fig 7.3.1 and Fig 7.3.2 illustrate the markets that have generated Jensen’s alpha against 

the Swedish market (Mkt-Rf) over both period 1 and period 2 (per. 1 and per. 2). 

 Table 7.3.1 Annual Jensen’s Alpha (per. 1)     Table 7.3.2 Annual Jensen’s Alpha (per. 2) 

 

 

As can be seen in Table 7.3.1 and Table 7.3.2, in period 1, 15 out of 24 markets generated 

positive Jensen’s alpha against the Swedish market, while only 8 out of 24 markets 

generated Jensen’s alpha in period 2.  In period 1, some markets, the one’s with the lowest 

correlations to the Swedish market have non-significant results at the 5% level, whilst in 

period 2 all results are significant at the 5% level. Even if the markets with non-significant 

results are disregarded, there were still more markets that generated positive Jensen’s alpha 

in period 1 than in period 2. Hence, H0 for Hypothesis 3 can be rejected, meaning that the 

diversification benefits in period 1 and period 2 were not the same, and that diversification 

benefits for Swedish investors have decreased between the two periods.  

In regards to Hypothesis 4, it can be seen in Table 7.3.1 and Table 7.3.2, that a clear majority 

of the markets that generated positive Jensen’s alpha were emerging markets. In period 1, 

Market SD Corr P-value Beta ER Jensen's Alpha

Mkt - Rf 20,9% - - 1 6,88% -

AUS 14,2% 0,64 0,0000 0,95 6,2% -0,3%

CAN 14,1% 0,60 0,0000 0,89 6,2% 0,0%

DEN 15,1% 0,73 0,0000 1,01 6,6% -0,3%

GER 21,9% 0,88 0,0000 0,84 5,4% -0,4%

ISR 18,6% 0,58 0,0000 0,65 4,9% 0,4%

ITA 16,1% 0,81 0,0000 1,05 3,8% -3,4%

JAP 15,0% 0,28 0,0313 0,39 2,6% -0,1%

NET 17,3% 0,85 0,0000 1,03 3,6% -3,5%

NOR 21,7% 0,75 0,0000 0,72 8,3% 3,3%

SPA 16,9% 0,83 0,0000 1,03 5,9% -1,2%

UK 12,1% 0,81 0,0000 1,40 3,0% -6,6%

USA 11,2% 0,86 0,0000 1,60 2,0% -9,0%

BRA 33,4% 0,61 0,0000 0,38 12,8% 10,2%

CHI 22,8% 0,49 0,0001 0,45 9,7% 6,6%

EGY* 33,6% 0,07 0,5745 0,05 15,9% 15,6%

GRE 20,9% 0,61 0,0000 0,61 6,7% 2,5%

IND 24,0% 0,45 0,0003 0,39 10,2% 7,5%

MEX 18,7% 0,66 0,0000 0,73 7,4% 2,4%

PAK* 27,3% 0,12 0,3726 0,09 7,7% 7,1%

PHI* 21,8% 0,12 0,3677 0,11 6,5% 5,7%

POL 26,9% 0,58 0,0000 0,45 8,7% 5,7%

RUS 27,3% 0,34 0,0067 0,26 9,2% 7,4%

SOU 22,1% 0,57 0,0000 0,54 7,3% 3,7%

THA 24,5% 0,40 0,0012 0,34 6,7% 4,3%

Market SD Corr P-value Beta ER Jensen's Alpha

Mkt - Rf 25,8% - - 1 6,3% -

AUS 25,0% 0,83 0,0000 0,85 4,5% -0,8%

CAN 20,9% 0,76 0,0000 0,94 3,2% -2,8%

DEN 23,0% 0,84 0,0000 0,94 6,0% 0,1%

GER 25,7% 0,86 0,0000 0,86 4,3% -1,1%

ISR 19,3% 0,62 0,0000 0,83 1,1% -4,1%

ITA 31,3% 0,78 0,0000 0,65 1,7% -2,4%

JAP 15,7% 0,59 0,0000 0,97 1,3% -4,8%

NET 22,9% 0,85 0,0000 0,96 3,8% -2,3%

NOR 28,9% 0,84 0,0000 0,75 4,5% -0,3%

SPA 32,2% 0,75 0,0000 0,60 2,1% -1,7%

UK 19,0% 0,88 0,0000 1,19 3,5% -4,1%

USA 15,2% 0,83 0,0000 1,40 4,3% -4,5%

BRA 28,8% 0,77 0,0000 0,69 1,5% -2,9%

CHI 22,4% 0,75 0,0000 0,87 2,7% -2,7%

EGY 31,7% 0,54 0,0000 0,44 3,2% 0,5%

GRE 45,5% 0,64 0,0000 0,36 -2,3% -4,6%

IND 31,9% 0,63 0,0000 0,51 3,9% 0,7%

MEX 22,9% 0,76 0,0000 0,85 4,4% -1,0%

PAK 23,5% 0,42 0,0008 0,46 6,0% 3,1%

PHI 22,9% 0,64 0,0000 0,73 6,6% 2,0%

POL 34,8% 0,85 0,0000 0,63 4,7% 0,7%

RUS 33,1% 0,74 0,0000 0,58 4,7% 1,0%

SOU 23,9% 0,72 0,0000 0,78 3,9% -1,0%

THA 25,5% 0,60 0,0000 0,61 6,1% 2,29%
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out of the 15 markets that generated positive alpha, 12 were emerging markets, and in period 

2, out of the 8 markets that generated positive alpha, 7 were emerging markets. This gives 

an initial indication that emerging markets offer greater benefits in terms of diversification 

for Swedish investors. In order to further test this, an equal weighted portfolio with Sweden 

and the DM’s and an equal weighted portfolio with Sweden and the EM’s are tested for both 

periods. Fig 7.3.1 shows a portfolio of Sweden and all the 12 EM’s, where all included 

assets have an equal weighting of 1/13th, and the same but with Sweden and all the DM’s.  

Fig 7.3.1 The EQW SWE + EM’s and the EQW SWE + DM’s portfolios (period 1) 

 

Table 7.3.3 Key measures for the EQW SWE + EM’s and the EQW SWE + DM’s 

portfolios for period 1 

 

As seem in Fig 7.3.1, the EQW SWE + EM’s portfolio greatly outperformed the EQW SWE 

+ DM’s portfolio in terms of return, to the extent of 217,5%. Table 7.3.3 shows how the 

EQW SWE + EM’s had greater Sharpe and Sortino ratio’s, but also a greater 5% VaR, than 

the EQW SWE + DM’s. From the above results, it can be concluded that in period 1, EM’s 

offered much greater diversification benefits for Swedish investors than DM’s. 

Measures EQW SWE + DM's EQW SWE + EM's 

ER 5,02% 8,91% 

SD 13,54% 16,07% 

Sharpe 0,371 0,554 

Sortino 0,465 0,575 

VaR -6,08% -9,672% 
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Fig 7.3.2 The EQW SWE + EM’s and the EQW SWE + DM’s portfolios (period 2) 

 

Table 7.3.4 Key measures for the EQW SWE + EM’s and the EQW SWE + DM’s 

portfolios for period 

 

As seem in Fig 7.3.2, the EQW SWE + EM’s portfolio only barely outperformed the EQW 

SWE + DM’s portfolio in terms of return, to the extent of 3,4%. Table 7.3.4 shows how the 

EQW SWE + EM’s portfolio had a lower Sharpe ratio and a greater 5% VaR number, but a 

greater Sortino ratio, than the EQW SWE + DM’s portfolio. Therefore, none of the 

portfolios showed any clear superiority to the other. 

To conclude the findings for Hypothesis 4, in period 1, EM’s showed significantly greater 

diversification benefits for a Swedish investor than DM’s. In period 2, EM’s and DM’s 

showed similar diversification benefits, with both almost exhibiting the exact same returns 

at similar levels of risk. EM’s and DM’s did however not show the same diversification 

benefits over the two periods, and hence the null hypothesis of Hypothesis 4 can be rejected.  

 

Measures EQW (SWE + DM's) EQW (SWE + EM's) 

ER 3,59% 3,97% 

SD 18,62% 21,36% 

Sharpe 0,193 0,186 

Sortino 0,244 0,260 

VaR -12,14% -13,347% 
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8. Conclusions 

In this section of the thesis, the empirical findings and the analysis will be summarized in 

order to answer the research purpose. Implications and further research will also be 

discussed. 

The Swedish stock market return correlations have increased almost unanimously against 

the investigated market, when looking at the correlations over the entire time periods. The 

only exception was the German market, which showed slightly lower correlation to the 

Swedish market over period 2 than over period 1.  

The rolling 12-month correlations showed that correlations vary strongly over time, but 

that correlations were generally a lot greater, on average, in period 2 than in period 1. It 

also showed how correlations between the Swedish market and DM’s were at consistently 

higher levels on average than the correlations between Sweden and the EM’s.  

Diversification benefits were great in period 1 for a Swedish investor, as a much greater 

risk-adjusted return could be achieved by diversifying into international stock markets. 

In period 2, diversification benefits were much harder to attain, to a large degree because 

Sweden was one of the best performing markets during this time period. A Swedish 

investor could have attained a greater risk-adjusted return during period 2, but it would 

have required a much more concentrated portfolio and therefore a much greater risk-

taking than in period 1. This was the case since there was only one market that had a 

greater return at lower volatility than the Swedish market during this period, namely The 

Philippines. One potential source of error in regards to these results is the fact that the 

MSCI indices are traded in US Dollar (USD), which means that the return of many 

markets, Sweden included, were distorted positively due to great appreciations in the 

USD against these markets’ home currencies.  

The benefits of diversification have decreased between the two periods, which was seen 

in the Jensen’s alpha tables, as fewer markets generated positive alpha against the 

Swedish market in period 2 than in period 1.  This also goes in line with the paragraph 

above, where it was clearly seen that it was much more difficult to benefit from 

international diversification in period 2 than in period 1.  
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EM’s were a much better source of attaining diversification benefits in period 1 than DM’s, 

for a Swedish investor. In period 2 EM’s and DM’s showed very similar diversification 

benefits. It is hard to draw any clear conclusions from these results, since it could e.g. be 

the case that EM’s had a particularly bad period following the financial crisis, and DM’s 

had particularly strong period. What is however clear is that the benefits of diversification 

overall seem to have decreased from before and after the financial crisis (between period 1 

and period 2). This could, since many researchers argue that the correlation is the main 

determinant for the size of diversification benefits, be a result of greater average correlations 

between the worlds’ stock markets following the financial crisis. 

8.1 Implications 

If the results in this thesis are any indication, it has become harder for a Swedish investor to 

attain benefits from international diversification. Much more research will have to be 

conducted to find the few markets that can give diversification benefits than would have 

been needed before the financial crisis. Emerging markets will probably be where a Swedish 

investor can attain the greatest benefits going forward, due to their relatively lower average 

correlation to the Swedish market.  

If correlations were to increase further, that would at some point reduce the benefits of 

international diversification to a point where it might not be worth it, from a risk-adjustment 

perspective. This could lead to home bias, the tendency of investors to hold an 

unproportionally large part of their assets in their domestic market, becoming something that 

is considered rational, as opposed to irrational, since markets will be so correlated. 

8.2 Suggestions for further research  

To the authors knowledge, this is the only study conducted using the perspective of a 

Swedish investor. The vast majority of previous research takes the perspective of an 

American investor, which means that this thesis hopefully can contribute to the perspective 

of an investor from a smaller developed country. Further research should therefore be 

conducted regarding diversification benefits from the perspective of other countries than the 
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US, since it is crucial for investors to know where they can attain the greatest benefits from 

international diversification.  

Future research could also, unlike in this thesis, measure the benefits from international 

diversification when investing in foreign country assets traded in local currencies. Local 

currencies would presumably play an important part in determining diversification benefits, 

and the results could be quite distinct from that of this thesis.  
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Appendix 3 

Appendix 3 shows the correlation matrix between all the investigated countries for 

period 1.  

Appendix 4 

Appendix 4 shows the correlation matrix between all the investigated countries for 

period 2. 

 

 

Corrs. Per. 1 SWE AUS CAN DEN GER ISR ITA JAP NET NOR SPA UK USA BRA CHI EGY GRE IND MEX PAK PHI POL RUS SOU THA

SWE 1,0 0,6 0,6 0,7 0,9 0,6 0,8 0,3 0,9 0,8 0,8 0,8 0,9 0,6 0,5 0,1 0,6 0,4 0,7 0,1 0,1 0,6 0,3 0,6 0,4

AUS 0,6 1,0 0,7 0,6 0,7 0,4 0,6 0,4 0,7 0,7 0,7 0,7 0,6 0,7 0,6 0,3 0,6 0,5 0,6 0,2 0,2 0,6 0,5 0,7 0,6

CAN 0,6 0,7 1,0 0,6 0,6 0,4 0,6 0,5 0,6 0,7 0,6 0,6 0,6 0,6 0,6 0,2 0,5 0,6 0,6 0,1 0,0 0,6 0,5 0,7 0,5

DEN 0,7 0,6 0,6 1,0 0,7 0,6 0,6 0,3 0,7 0,7 0,6 0,7 0,7 0,6 0,5 0,2 0,5 0,4 0,5 0,2 0,1 0,5 0,3 0,4 0,5

GER 0,9 0,7 0,6 0,7 1,0 0,6 0,8 0,3 0,9 0,8 0,9 0,9 0,9 0,7 0,5 0,1 0,7 0,4 0,7 0,2 0,2 0,6 0,3 0,5 0,5

ISR 0,6 0,4 0,4 0,6 0,6 1,0 0,5 0,3 0,5 0,4 0,5 0,5 0,7 0,3 0,2 0,1 0,4 0,2 0,5 0,1 0,2 0,3 0,2 0,3 0,3

ITA 0,8 0,6 0,6 0,6 0,8 0,5 1,0 0,2 0,8 0,6 0,8 0,8 0,7 0,5 0,4 0,1 0,6 0,4 0,5 0,0 0,0 0,5 0,3 0,5 0,4

JAP 0,3 0,4 0,5 0,3 0,3 0,3 0,2 1,0 0,3 0,3 0,2 0,3 0,2 0,3 0,3 0,2 0,4 0,5 0,4 0,1 0,1 0,4 0,5 0,5 0,4

NET 0,9 0,7 0,6 0,7 0,9 0,5 0,8 0,3 1,0 0,7 0,8 0,9 0,9 0,7 0,5 0,1 0,7 0,5 0,6 0,3 0,2 0,7 0,3 0,5 0,5

NOR 0,8 0,7 0,7 0,7 0,8 0,4 0,6 0,3 0,7 1,0 0,6 0,8 0,7 0,6 0,6 0,2 0,6 0,4 0,6 0,3 0,2 0,7 0,4 0,7 0,4

SPA 0,8 0,7 0,6 0,6 0,9 0,5 0,8 0,2 0,8 0,6 1,0 0,8 0,8 0,7 0,5 0,1 0,7 0,4 0,7 0,2 0,1 0,6 0,3 0,4 0,5

UK 0,8 0,7 0,6 0,7 0,9 0,5 0,8 0,3 0,9 0,8 0,8 1,0 0,8 0,7 0,5 0,2 0,7 0,4 0,7 0,2 0,1 0,6 0,4 0,6 0,5

USA 0,9 0,6 0,6 0,7 0,9 0,7 0,7 0,2 0,9 0,7 0,8 0,8 1,0 0,6 0,5 0,0 0,6 0,4 0,7 0,2 0,1 0,6 0,3 0,4 0,4

BRA 0,6 0,7 0,6 0,6 0,7 0,3 0,5 0,3 0,7 0,6 0,7 0,7 0,6 1,0 0,5 0,2 0,5 0,4 0,7 0,5 0,0 0,7 0,5 0,5 0,5

CHI 0,5 0,6 0,6 0,5 0,5 0,2 0,4 0,3 0,5 0,6 0,5 0,5 0,5 0,5 1,0 0,1 0,5 0,6 0,4 0,1 0,2 0,5 0,3 0,6 0,5

EGY 0,1 0,3 0,2 0,2 0,1 0,1 0,1 0,2 0,1 0,2 0,1 0,2 0,0 0,2 0,1 1,0 0,3 0,3 0,3 0,1 0,4 0,1 0,3 0,2 0,3

GRE 0,6 0,6 0,5 0,5 0,7 0,4 0,6 0,4 0,7 0,6 0,7 0,7 0,6 0,5 0,5 0,3 1,0 0,5 0,6 0,3 0,3 0,6 0,3 0,5 0,5

IND 0,4 0,5 0,6 0,4 0,4 0,2 0,4 0,5 0,5 0,4 0,4 0,4 0,4 0,4 0,6 0,3 0,5 1,0 0,4 0,3 0,3 0,5 0,3 0,5 0,5

MEX 0,7 0,6 0,6 0,5 0,7 0,5 0,5 0,4 0,6 0,6 0,7 0,7 0,7 0,7 0,4 0,3 0,6 0,4 1,0 0,3 0,3 0,6 0,5 0,6 0,3

PAK 0,1 0,2 0,1 0,2 0,2 0,1 0,0 0,1 0,3 0,3 0,2 0,2 0,2 0,5 0,1 0,1 0,3 0,3 0,3 1,0 0,1 0,5 0,2 0,2 0,3

PHI 0,1 0,2 0,0 0,1 0,2 0,2 0,0 0,1 0,2 0,2 0,1 0,1 0,1 0,0 0,2 0,4 0,3 0,3 0,3 0,1 1,0 0,1 -0,1 0,0 0,2

POL 0,6 0,6 0,6 0,5 0,6 0,3 0,5 0,4 0,7 0,7 0,6 0,6 0,6 0,7 0,5 0,1 0,6 0,5 0,6 0,5 0,1 1,0 0,5 0,6 0,5

RUS 0,3 0,5 0,5 0,3 0,3 0,2 0,3 0,5 0,3 0,4 0,3 0,4 0,3 0,5 0,3 0,3 0,3 0,3 0,5 0,2 -0,1 0,5 1,0 0,5 0,3

SOU 0,6 0,7 0,7 0,4 0,5 0,3 0,5 0,5 0,5 0,7 0,4 0,6 0,4 0,5 0,6 0,2 0,5 0,5 0,6 0,2 0,0 0,6 0,5 1,0 0,4

THA 0,4 0,6 0,5 0,5 0,5 0,3 0,4 0,4 0,5 0,4 0,5 0,5 0,4 0,5 0,5 0,3 0,5 0,5 0,3 0,3 0,2 0,5 0,3 0,4 1,0

Corrs. Per. 2 SWE AUS CAN DEN GER ISR ITA JAP NET NOR SPA UK USA BRA CHI EGY GRE IND MEX PAK PHI POL RUS SOU THA

SWE 1,0 0,8 0,8 0,8 0,9 0,6 0,8 0,6 0,9 0,8 0,7 0,9 0,8 0,8 0,8 0,5 0,6 0,6 0,8 0,4 0,6 0,8 0,7 0,7 0,6

AUS 0,8 1,0 0,8 0,7 0,8 0,6 0,7 0,6 0,8 0,9 0,7 0,8 0,8 0,9 0,8 0,5 0,7 0,7 0,8 0,4 0,7 0,8 0,8 0,8 0,7

CAN 0,8 0,8 1,0 0,7 0,8 0,6 0,7 0,6 0,8 0,8 0,6 0,9 0,8 0,9 0,8 0,5 0,6 0,8 0,8 0,2 0,6 0,7 0,8 0,8 0,7

DEN 0,8 0,7 0,7 1,0 0,8 0,5 0,8 0,6 0,8 0,8 0,7 0,8 0,8 0,6 0,6 0,5 0,6 0,6 0,6 0,3 0,5 0,7 0,7 0,7 0,6

GER 0,9 0,8 0,8 0,8 1,0 0,6 0,9 0,6 0,9 0,8 0,8 0,9 0,9 0,8 0,7 0,5 0,7 0,7 0,8 0,4 0,6 0,8 0,8 0,7 0,6

ISR 0,6 0,6 0,6 0,5 0,6 1,0 0,4 0,3 0,6 0,5 0,4 0,6 0,6 0,6 0,7 0,4 0,4 0,6 0,6 0,3 0,6 0,5 0,5 0,5 0,5

ITA 0,8 0,7 0,7 0,8 0,9 0,4 1,0 0,6 0,9 0,8 0,9 0,9 0,8 0,7 0,6 0,4 0,8 0,6 0,7 0,4 0,5 0,8 0,7 0,6 0,5

JAP 0,6 0,6 0,6 0,6 0,6 0,3 0,6 1,0 0,6 0,6 0,6 0,7 0,7 0,5 0,4 0,4 0,6 0,6 0,6 0,1 0,4 0,6 0,6 0,5 0,5

NET 0,9 0,8 0,8 0,8 0,9 0,6 0,9 0,6 1,0 0,9 0,8 0,9 0,9 0,8 0,7 0,4 0,7 0,7 0,8 0,3 0,6 0,8 0,7 0,7 0,6

NOR 0,8 0,9 0,8 0,8 0,8 0,5 0,8 0,6 0,9 1,0 0,8 0,9 0,8 0,8 0,7 0,5 0,6 0,7 0,8 0,3 0,6 0,8 0,8 0,8 0,6

SPA 0,7 0,7 0,6 0,7 0,8 0,4 0,9 0,6 0,8 0,8 1,0 0,8 0,7 0,7 0,6 0,3 0,7 0,6 0,6 0,3 0,5 0,8 0,6 0,6 0,4

UK 0,9 0,8 0,9 0,8 0,9 0,6 0,9 0,7 0,9 0,9 0,8 1,0 0,9 0,8 0,7 0,5 0,7 0,7 0,8 0,3 0,6 0,8 0,8 0,8 0,6

USA 0,8 0,8 0,8 0,8 0,9 0,6 0,8 0,7 0,9 0,8 0,7 0,9 1,0 0,8 0,7 0,5 0,6 0,6 0,8 0,3 0,6 0,8 0,7 0,7 0,6

BRA 0,8 0,9 0,9 0,6 0,8 0,6 0,7 0,5 0,8 0,8 0,7 0,8 0,8 1,0 0,8 0,5 0,6 0,8 0,8 0,3 0,7 0,7 0,9 0,8 0,8

CHI 0,8 0,8 0,8 0,6 0,7 0,7 0,6 0,4 0,7 0,7 0,6 0,7 0,7 0,8 1,0 0,5 0,6 0,7 0,8 0,3 0,6 0,7 0,7 0,7 0,7

EGY 0,5 0,5 0,5 0,5 0,5 0,4 0,4 0,4 0,4 0,5 0,3 0,5 0,5 0,5 0,5 1,0 0,4 0,6 0,4 0,4 0,4 0,5 0,5 0,5 0,4

GRE 0,6 0,7 0,6 0,6 0,7 0,4 0,8 0,6 0,7 0,6 0,7 0,7 0,6 0,6 0,6 0,4 1,0 0,5 0,5 0,4 0,4 0,7 0,7 0,5 0,4

IND 0,6 0,7 0,8 0,6 0,7 0,6 0,6 0,6 0,7 0,7 0,6 0,7 0,6 0,8 0,7 0,6 0,5 1,0 0,8 0,3 0,7 0,6 0,7 0,7 0,7

MEX 0,8 0,8 0,8 0,6 0,8 0,6 0,7 0,6 0,8 0,8 0,6 0,8 0,8 0,8 0,8 0,4 0,5 0,8 1,0 0,2 0,6 0,8 0,8 0,8 0,7

PAK 0,4 0,4 0,2 0,3 0,4 0,3 0,4 0,1 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,4 0,4 0,3 0,2 1,0 0,2 0,3 0,4 0,3 0,1

PHI 0,6 0,7 0,6 0,5 0,6 0,6 0,5 0,4 0,6 0,6 0,5 0,6 0,6 0,7 0,6 0,4 0,4 0,7 0,6 0,2 1,0 0,6 0,5 0,6 0,7

POL 0,8 0,8 0,7 0,7 0,8 0,5 0,8 0,6 0,8 0,8 0,8 0,8 0,8 0,7 0,7 0,5 0,7 0,6 0,8 0,3 0,6 1,0 0,7 0,7 0,5

RUS 0,7 0,8 0,8 0,7 0,8 0,5 0,7 0,6 0,7 0,8 0,6 0,8 0,7 0,9 0,7 0,5 0,7 0,7 0,8 0,4 0,5 0,7 1,0 0,8 0,6

SOU 0,7 0,8 0,8 0,7 0,7 0,5 0,6 0,5 0,7 0,8 0,6 0,8 0,7 0,8 0,7 0,5 0,5 0,7 0,8 0,3 0,6 0,7 0,8 1,0 0,7

THA 0,6 0,7 0,7 0,6 0,6 0,5 0,5 0,5 0,6 0,6 0,4 0,6 0,6 0,8 0,7 0,4 0,4 0,7 0,7 0,1 0,7 0,5 0,6 0,7 1,0
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Appendix 5 

Appendix 5 shows the covariance matrix, where an example portfolio has been tested, 

where all the developed markets have an equal weighting of 1/13th.  

 

SWE AUS CAN DEN GER ISR ITA JAP NET NOR SPA UK USA BRA CHI EGY GRE IND MEX PAK PHI POL RUS SOU THA

SD 21% 14% 14% 15% 22% 19% 16% 15% 17% 22% 17% 12% 11% 33% 23% 34% 21% 24% 19% 27% 22% 27% 27% 22% 25%

Weight 8% 8% 8% 8% 8% 8% 8% 8% 8% 8% 8% 8% 8% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

SWE 0,0003 0,0001 0,0001 0,0001 0,0002 0,0001 0,0002 0,0001 0,0002 0,0002 0,0002 0,0001 0,0001 0 0 0 0 0 0 0 0 0 0 0 0

AUS 0,0001 0,0001 0,0001 0,0001 0,0001 0,0001 0,0001 0,0000 0,0001 0,0001 0,0001 0,0001 0,0001 0 0 0 0 0 0 0 0 0 0 0 0

CAN 0,0001 0,0001 0,0001 0,0001 0,0001 0,0001 0,0001 0,0001 0,0001 0,0001 0,0001 0,0001 0,0001 0 0 0 0 0 0 0 0 0 0 0 0

DEN 0,0001 0,0001 0,0001 0,0001 0,0001 0,0001 0,0001 0,0000 0,0001 0,0001 0,0001 0,0001 0,0001 0 0 0 0 0 0 0 0 0 0 0 0

GER 0,0002 0,0001 0,0001 0,0001 0,0003 0,0001 0,0002 0,0000 0,0002 0,0002 0,0002 0,0001 0,0001 0 0 0 0 0 0 0 0 0 0 0 0

ISR 0,0001 0,0001 0,0001 0,0001 0,0001 0,0002 0,0001 0,0001 0,0001 0,0001 0,0001 0,0001 0,0001 0 0 0 0 0 0 0 0 0 0 0 0

ITA 0,0002 0,0001 0,0001 0,0001 0,0002 0,0001 0,0002 0,0000 0,0001 0,0001 0,0001 0,0001 0,0001 0 0 0 0 0 0 0 0 0 0 0 0

JAP 0,0001 0,0000 0,0001 0,0000 0,0000 0,0001 0,0000 0,0001 0,0000 0,0001 0,0000 0,0000 0,0000 0 0 0 0 0 0 0 0 0 0 0 0

NET 0,0002 0,0001 0,0001 0,0001 0,0002 0,0001 0,0001 0,0000 0,0002 0,0002 0,0001 0,0001 0,0001 0 0 0 0 0 0 0 0 0 0 0 0

NOR 0,0002 0,0001 0,0001 0,0001 0,0002 0,0001 0,0001 0,0001 0,0002 0,0003 0,0001 0,0001 0,0001 0 0 0 0 0 0 0 0 0 0 0 0

SPA 0,0002 0,0001 0,0001 0,0001 0,0002 0,0001 0,0001 0,0000 0,0001 0,0001 0,0002 0,0001 0,0001 0 0 0 0 0 0 0 0 0 0 0 0

UK 0,0001 0,0001 0,0001 0,0001 0,0001 0,0001 0,0001 0,0000 0,0001 0,0001 0,0001 0,0001 0,0001 0 0 0 0 0 0 0 0 0 0 0 0

USA 0,0001 0,0001 0,0001 0,0001 0,0001 0,0001 0,0001 0,0000 0,0001 0,0001 0,0001 0,0001 0,0001 0 0 0 0 0 0 0 0 0 0 0 0

BRA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

CHI 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

EGY 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

GRE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

IND 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

MEX 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PAK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PHI 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

POL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RUS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

SOU 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

THA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


