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Abstract 
Is home biasness common among modern investors? To which extent do Swedish 
investors diversify their investments on an international level? Does home biasness 
negatively affect the investors performance? To answer these questions, correlation 
tests of various international indices ranging over four different time periods are 
conducted, in order to see if correlation between markets are stronger today than 
before, as stronger correlation would render diversification less useful. To enhance the 
study, the holdings of the top ten Swedish funds, measured in fund capital according 
to Morningstar, is reviewed, based on data collected per 2014-12-31 from the Swedish 
Financial Supervisory Agency (FI). This gives an overview of how the funds diversify 
their investments internationally, these funds will in turn represent the average 
Swedish investor in the thesis. By constructing a bullet curve from a set of international 
indices, the author will analyse to which grade international diversification is useful. 
The results are that international diversification isn’t as beneficial as theory suggests 
it is. The reason for it may be due to stronger correlation between international 
markets in the past 15 years. Most of the Swedish funds tends to be rather home biased 
in their investments, as about a quarter of the holdings usually are placed in Swedish 
assets, and in accordance with the results of the indices development, the more home 
biased they are to Sweden, the better they tend to perform. 
 
Sammanfattning 
Hur vanligt är egentligen home biasness hos den moderna investeraren? Till vilken 
grad diversifierar egentligen den vanliga Svenska investeraren sina tillgångar 
internationellt? Påverkar en eventuellt inhemskt investeringsfilosofi investeraren 
negativt? Korrelationstester för olika världsindex kommer utföras, så att en 
överskådade blick kan fås över hur världsmarknader rör sig allt mer symmetriskt, då 
starkare symmetri mellan marknader minskar nyttan av internationell diversifiering. 
Data om innehav från Sveriges topp tio fonder, sett till fondförmögenhet utifrån 
Morningstar, har samlats från finansinspektionen per 2014-12-31. Dessa fonder ska 
representera den typiske Svenska investeraren och dess diversifieringsvanor. Genom 
att ha samlat data från ett flertal internationella index har effektiv front samt en fiktiv 
kombination av index skapats för att få fram huruvida avkastning i relation till risk 
ökar genom internationell diversifiering. Denna kombination av index jämförs sedan 
mot utveckling av en handfull internationellt samlade index för att se om diversifiering 
förbättrar avkastningen i relation till risk. Resultatet säger att det index som är mest 
diversifierade inte är så gynnsamt som teorin påstår. Anledningen till detta kan bero 
på den ökade korrelationen bland aktiemarknader idag jämfört med för 15 år sedan. 
De flesta Svenska fonderna har en större andel av sitt innehav i Svenska värdepapper 
och överlag, förutom diverse undantag, så har det gynnat dessa fonder i avkastning 
sett till risk. 
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1. Introduction 
1.1 Introduction 

In common financial macroeconomic models, spreading wealth internationally is 
always to be preferred as internationally diversified portfolios appear to result in 
greater gains than domestically diversified portfolios. However, in reality, investors 
mostly spread their wealth domestically, resulting in a home biasness in equity 
markets. (French and Poterba 1991)  
 
One could ask if the same apply for Sweden, a country with many multinational 
corporations and where most investors have access to the majority of the worlds 
markets (Riksbanken 2013). A quick look at the most popular platform for private 
investors to trade stocks in Sweden supports the fact that home biasness is common 
on the Swedish markets. It states that only 1 of the 25 most common stocks that are 
held for a long period of time has been a foreign company, in the past 3 years. 
(Avanza 2016) 
 
Is it possible that the commonly used financial macroeconomic models are outdated, 
seeing how the world has become significantly more globalized in the past 20 years 
while taking into account that most of the models were introduced in over 40 years 
ago? How do markets relate to each other today, compared to 40 years ago, and how 
has this affected the average Swedish investor? 
 
This paper seeks to explain the theories behind home biasness and international 
diversification and further answer these questions so that the reader hopefully will be 
inspired to try out an alternative strategy when conducting her investments. 
 

1.2 Statement of the Problem 

Is home biasness common for the Swedish investors? How well diversified are 
Swedish investors on an international level? Does international diversification 
decrease risk by a significant amount? These are the problems which this paper aims 
to answer through extensive historical data analysis. 
 

1.1 Purpose 

The objective is to analyse to which extent popular Swedish funds are diversifying 
their investments in order to observe if home biasness exists in the Swedish markets. 
Further, the objective is to analyse how correlation between markets has developed 
for the last 40 years, as well as clarifying through a benchmark comparison how 
markets have fared against each other in terms of expected return in relation to risk 
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for the past 20 years. Resulting in that a conclusion can be made to what extent 
home biasness affects their expected return in relation to risk and whether 
international diversification is beneficial.  
 

1.2 Method 

The paper will be based upon published economically scientific reports regarding 
international diversification and previous research papers of the subject, including 
home biasness, focused on the Swedish markets. Secondary empirical data will be 
collected and presented in order to display the effects of international diversification 
and how it’s evolved through history. In order to analyse the degree of home biasness 
today, current primary data will be collected and presented in manners where a 
possible conclusion could be drawn. 
 

1.3 Delimitations 

Short selling will not be taken into account, since it’s more difficult to short sell on 
foreign markets, for Swedish investors, than their domestic markets. Neither will it 
include covering positions in foreign exchange swaps or derivatives, which normally 
are used to hedge foreign investment positions. Other futures and swaps will also be 
ignored since they usually require expensive collateral accounts and certain contracts, 
not easily obtained by the average investor. The analysis will be based on nine 
country specific indices, the top ten Swedish funds, measured in fund capital 
(Morningstar 2016), and 37 different stocks from over 18 different countries, more 
data could be measured but would be cumbersome for one person to analyse alone. 
 
The top ten Morningstar funds will represent “the average Swedish investor” as 
collecting data for private individuals’ investment decisions is extremely complex. In 
the end, it’s the individual investors who choose which funds to invest in, thus the 
funds will represent their investment decisions. Further, when the author refers to 
the Swedish investor, the reference will be aimed towards investors of the top 10 
Swedish funds, according to Morningstar, mentioned above. When simply referring to 
the investor, a broader perspective of the term is used. 
 

1.4 Disposition 

A brief history regarding the home bias problem and international diversification will 
introduce the reader to the topic of the paper. Following it will the theory behind the 
home bias dilemma and international diversification be introduced. In this section 
the supporting calculations and methods, on which the analysis is based upon, will 
also be introduced. The analysis, which follows, will be using data to retrieve the 
change in correlation between stock indices over time, the diversification of Swedish 
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funds and the efficiency of the diversification. To finalize the paper a conclusion 
regarding results from the analysis will be made. 
 

2. Background 
2.1 Efficient Markets 

With Jules Regnault being one of the first to document the theory of randomized 
stock prices over time, in his book Calcul des chances et philosophie de la bourse 
published in 1863, many other economists have sought to further prove his theory 
(Sewell 2011).  
 
In more modern times Kendall’s research, conducted with enhanced econometric 
calculus based on time-series data, supports Regnault’s theory that share prices 
follow a random pattern over time and thus the price of tomorrow can in no way be 
predicted from the price of today. (Kendall and Bradford Hill 1953) 
 
Eugen Fama, who has coined the term random walk of stock prices, has further 
analysed the subject of randomness in prices over time and states that the theory 
involves two separate hypotheses: One hypothesis is that successive price changes are 
independent and the other hypothesis notes that the price changes conform to some 
probability distribution. By independent changes, Fama refers to the probability 
distribution for the price change during time period t, being independent of the 
sequence of price changes during the previous time periods. (Fama 1970) 
 
Moreover, the second hypothesis brought forward by Fama simply states that any 
distribution is consistent with the theory of random walk as long as it correctly 
characterizes the process generating the price changes. (Fama 1970) 
 
If the change in a stochastic variable for share prices is completely random, i.e. share 
prices follow a random walk, markets are said to be efficient. However, in reality, 
markets aren’t seen as fully efficient, even though share prices empirically follow a 
random pattern. This paradox of efficiency has been questioned by Eugene Fama, 
who came to the conclusion that there are three types of efficiency in markets: The 
weak, semi-weak and strong form of market efficiency. (Fama 1970) 
 
In the weak form of market efficiency, Fama (efficient capital markets) acknowledges 
that there’s, to some degree, a linear relationship with the lagged price change and 
variation the in the current price. But with the hypothesis that share prices reflect 
all information already contained in historical share prices, one should expect a 
significant linear relationship. This is not the case in the weak form of market 
efficiency, thus it isn’t possible to fully forecast the future price development based 
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on previous prices. The investor may achieve a normal risk adjusted rate-of-return by 
using this method, but definite return from forecasts based on previous prices simply 
aren’t possible. (Fama 1970) 
 
As he continues with the semi-strong form of efficient markets, Fama questions 
whether current prices fully reflect all publicly available information. By reviewing 
various tests that analyses the adjustments of security prices after public corporate 
actions has been announced, Fama reaches the conclusion there’s evidence of prices 
adjusting efficiently to public information, in both upwards manners for positive 
news and downwards for negative news (Fama 1970). However, since news are by 
definition not predictable each new piece of information is equally likely to lead to 
upwards- as downwards shift in the share prices (Malkiel 2003). Therefore, it can be 
said that, in the semi-strong form of market efficiency, random walk is present and 
thus share prices can’t be completely forecasted (Malkiel 2003). 
 
Niederhoffer and Osborne (1966) mentions how specialists on the N.Y.S.E. use their 
monopolistic access to information, concerning unfilled orders, to generate monopoly 
profits. This made Fama question the possibility of a third model of efficient market; 
the strong form of efficient markets. Seeing how information from corporate actions 
affected the share prices in a semi-efficient manner, Fama, based on a theory 
provided by Scholes and tests run by Jensen, analysed how insider information is 
used to predict share prices, and whether it pays or not (Fama 1970). In short, his 
hypothesis is that markets are efficient if share prices reflect all available 
information, including information that is not publicly available, and thus not even 
insiders can make aberrantly large profits (Fama 1970). 
 
His conclusion, partly based on the observations by Niederhoffer and Osborne, is 
that the strong form of efficient market should best be seen as a benchmark against 
which deviations from market efficiency can be judged, thus the strong form of 
market efficiency should be rejected. (Fama 1970) 
 

2.2 Capital Mobility 

Market efficiency does not only rely on the availability of information, it’s also 
dependent on capital mobility. Taxes and quantity limits are examples of capital 
controls that constrains capital flows between countries and causes imperfect capital 
mobility. (Bayoumi et al. 2014) 
 
There’s also the case of perfect capital mobility. It could be said there’s at least four 
distinct definitions of perfect capital mobility, which below is displayed in ascending 
order of specificity. (Feldstein and Horioka 1980) 
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Feldstein and Horioka defines it as the case when exogenous changes in national 
saving, in either governmental or private savings, can easily be financed by 
borrowing from abroad. Thus the affected country doesn’t need to crowd out 
investment in the originating country, with exception to the extent that the country 
is large in world financial markets and a great lender. This is the most used and 
accepted definition of perfect capital mobility. (Feldstein and Horioka 1980) 
 
The other three definitions touch the theory of interest rate parity. With the real 
interest parity definition, for perfect capital mobility, saying that international 
capital flows equalize real interest rates across countries. While the uncovered 
interest rate parity definition, however, state that capital flows equalize expected 
rates of return on countries’ bonds, despite exposure to exchange risk. Lastly there’s 
the closed interest rate parity definition, which denotes that capital flows equalize 
interest rates across countries when contracted in a common currency. However, it 
should be taking into account that the closed interest rate parity definition is rather 
narrow and should be only be lightly taken into consideration when reviewing a 
global perspective of financial markets with internationally integration. (Feldstein 
and Horioka 1980) 
 
It’s important to take into account that each of the first three conditions requires an 
auxiliary assumption, in addition to the condition that follows it, if they are to hold. 
While the uncovered interest rate parity definition requires closed interest rate 
parity, there’s also the need to fulfil the condition that the exchange risk premium is 
zero. For the real interest rate parity definition, the requirement is not only 
uncovered interest rate parity, but also the condition that the expected depreciation 
is zero. Not to forget, the Feldstein-Horioka condition requires not only real 
investment parity, but also a certain condition in the determinants of investment. 
(Frankel 1988) 
 
However, the International Money Fund (IMF) denotes that when investors are 
allowed to send capital across borders, they tend to arbitrage on the differences of 
the rate of return between nations. This difference in rate of return is commonly due 
to a net outflow of sterilized official capital from a country. Private investors take 
advantage of these arbitrage opportunities and send capital in the opposite direction, 
from the rest of the world to the investors country. Thus, positive net official capital 
flows will give rise to negative net private financial flows and market inefficiency will 
occur due to the arbitrage effect as capital mobility is imperfect. (Bayoumi et al. 
2014) 
 
This arbitrage effect contradicts the law of one price, a well cited theory which states 
that in a perfectly integrated market, where everything is freely traded a good must 
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trade for the same price in all locations, making arbitrage opportunities obsolete. 
(Nasdaq 2016) 
 
It’s not only legal controls on financial flows that influence the mobility of capital. 
The IMF briefly describe how private investors tend to be concerned regarding the 
quality of financial supervision and regulation of the country where capital is being 
invested. Thus they avoid to send capital freely into countries with few or no 
controls, if they have reason to doubt the safety of their investments. (Bayoumi et 
al. 2014) 
 
While change in capital mobility is hard to regress, research suggests that capital 
mobility is increasing over time, even though there’s signs of decrease in national 
savings (Frankel 1988). The IMF has conducted studies regarding capital mobility 
and its correlation to net official flows and current accounts, their research has 
concluded that as net official flows and current account declines capital mobility also 
tend to increase, which has been the case in recent years (Bayoumi et al. 2014). 
 
Obstfeld wrote, in his paper regarding international capital mobility in the 1990s, 
that increased international capital mobility results in an increased consumption 
between countries, ceteris paribus. He further points out that with free capital 
mobility, investors tend to choose the most profitable markets in relation to risk. 
However, which has been denoted earlier, it’s important to acknowledge that for 
perfect capital mobility to hold the theories of efficient parities between goods, rates 
and various types of securities must also hold across markets. (Obstfeld 1994) 
 

3. Theory 
3.1 Home Bias 

Even though capital mobility is increasing over time, as previously stated, studies 
have shown that investors tend to be home biased when it comes to making 
investment decisions. That is, investors tend to allocate their capital on investments 
which are local to the investor, or even domestic for the investor. (French and 
Poterba 1991) 
 
Home biasness has been seen as a negative attribute of investors. By focusing the 
allocations on a domestic market, investors miss out on potential profit which can be 
gained through international diversification. French and Poterba conducted a 
comparing study in 1991 where Japanese investors expected return on domestic 
stocks and foreign stocks were compared to U.S. investors expected return for the 
same stocks. They found that Japanese investors expected return for Japanese stocks 
were as much as 3 percentages higher than that of U.S. investors expectations, 
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adding that foreign and domestic investors displayed similar differences in both U.S. 
and U.K. equity markets as well. To see if this was the case of most markets, they 
conducted a test where investors in each of the previously stated countries would 
hold an international value-weighted security portfolio. As with the previous case, 
their results indicated that investors expected greater returns from their domestic 
market than foreign markets, see Table 6 in the appendix for more information 
regarding level of deviation in expected return. (French and Poterba 1991) 
 

3.2 Efficient Frontier 

Awarded with the 1990 Nobel Prize in Economics for his research regarding 
identification of the efficient frontier of risky assets, Harry Markowitz, in 1952, 
introduced the efficient frontier containing model portfolio selection which embodied 
diversification principles. (Bodie et al. 2010)  
 
Markowitz states, in his 1952 paper regarding portfolio selection, that the process of 
selecting a portfolio may be divided into two stages. The first stage starts with 
observation and experience of possible securities, further it ends with beliefs about 
the future performance of available securities. The second stage starts with the 
relevant beliefs about future performances for these securities and ends with the 
choice of portfolio. He further states the assumption that an investor considers 
expected return a desirable, while variance of return is unattractive. (Markowitz 
1952) 
 
As in the case if the investor strives to maximize anticipated return from the 
portfolio, the investor would place all funds in that security which yields maximum 
anticipated return, however, since there’s a rule which implies both that the investor 
should diversify and that the investor should seek to maximize expected return, the 
rule states that the investor does diversify the funds among all those securities which 
give maximum expected return. (Markowitz 1952) 
 
These assumptions give us the illustration of a geometrical relation between beliefs 
and choice of portfolio in terms with the, by Markowitz called, expected returns-
variance of returns rule (E-V rule). Mathematically, the expected value, !, of a 
random variable, ", would be defined as followed below, where # stands for 
probability: (Markowitz 1952) 
 
! = #%&% + #(&( + ⋯+ #*&*        (2) 
 
While the variance, +, of " would mathematically be defined as: (Markowitz 1952) 
 
+ = #% &% − ! ( + +#( &( − ! ( +⋯+ #* &* − ! (     (3) 
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For a fixed probability of beliefs, the investor has a choice of various combinations of 
E and V depending on the choice of portfolios -%,… , -*. Further it’s possible to 
postulate that all possibly obtained (!, +) combinations would make out a cluster of 
possible portfolio choices, as depicted in Figure 1 below. As previously remarked on, 
the E-V rule implies that the investor would select one of the many portfolios which 
can be translated as efficient in the figure, i.e. the portfolios with minimum + for 
given ! or more and maximum ! for given + or less. (Markowitz 1952) 
 
Figure 1: Displaying the area of various possible combinations of (E)xpected Return, E(r), and (V)olatility, σ 

 

 
 
 
 
 
 
 
 

Source: (Markowitz 1952) 
 
 
The set of portfolio combinations which are to be translated as efficient, create an 
efficient frontier. It’s along this efficient frontier where the investor can find the 
portfolios that yield highest expected return in relation to volatility, risk.  
 
 

3.3 The Capital Asset Pricing Model 

As a nucleus of modern financial economics, the Capital Asset Pricing Model 
(CAPM) offers powerful and intuitively satisfying predictions for measuring risk and 
the relation between expected return and risk. Introduced independently by William 
Sharpe in 1964 and John Lintner in 1965, and at times including Jan Mossin in 1966, 
the CAPM is widely used when explaining portfolio theory. (Fama and French 2004) 
 
The CAPM, being completed from Markowitz model of portfolio choice reviewed 
earlier, works along the efficient frontier and turns its numerical presentation into a 
deductible forecast about the relation between risk and expected return through 
identification of a portfolio which, if asset prices are to clear the markets of all assets, 
must be efficient. (Fama and French 2004) 
 

σ	

E(r)	
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For the CAPM to hold a handful of assumptions must be taken into account, 
assumptions such as that investors are rationally risk averse, and that they’ll all seek 
to optimize mean-variance by using Markowitz portfolio selection model (Fama and 
French 2004). Investors are also assumed to be price-takers, i.e. they act as their 
trades had no effect on security prices, and they all plan for an identical holding 
period. Further they’ll pay no taxes on returns and no transactions costs on trades 
are present (Bodie et al. 2010). 
 
Sharpe and Lintner contributed to Markowits model by adding two key assumptions 
for identifying a portfolio which is to be efficient in terms of variance and return. 
The first assumption, complete agreement, state that all investors analyse securities 
in the same way and share the same economic view of the world, thus they have 
homogenous expectations about financial markets future. The second assumption 
which they contributed with is that all investors may borrow or lend any amount at 
a fixed, risk-free rate, and that investments are limited to publicly tradable financial 
assets, thus cancelling nontrade assets, such as education, from the equation. (Fama 
and French 2004) 
 
Clearly, the recently mentioned assumptions ignore the complexities of the real 
world. But they untangle the intricacy for equilibrium in security markets. To 
simplify Bodie, Kane and Marcus focus on four requirements in order to achieve 
market equilibrium. First, all investors will choose to hold a market portfolio(2). 
The proportions of various securities in this portfolio will be equal to the market 
value of a given security, divided by the total market value of all securities. 
Secondly, the market portfolio will be on the efficient frontier and, in addition, 
tangent to the capital market line (CML). The CML is the best feasible capital 
allocation line (CAL) which is derived from the risk free rate (34) through the market 
portfolio(2). Investors weight of the risk free asset in relation amount invested in 
portfolio M may alter, however all investors will hold the portfolio as their optimal 
risky portfolio. Thirdly, the risk premium will be proportional to the degree of risk 
aversion of the representative investor. The final, fourth, requirement is that the risk 
premium on individual assets is corresponding to the beta coefficient of the asset and 
the risk premium on the market portfolio. In portfolio theory, the beta measures the 
extent to which returns on a security and the market move together, explained in 
Equation 4 below, while the risk premium for a given security can be found using 
Equation 5. (Bodie et al. 2010) 
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56 =
789(:;,:<)

=>
?           (4) 

 
!(36) = 56 !(3@ − 34]        (5) 
 
Assuming the CAPM holds, and by including a risk free alternative to weight against 
the market portfolio, one can find the market portfolio where the CML is tangent 
with the efficient frontier, see Figure 2 below. For a single portfolio, the expected 
return can be calculated by adding the expected return from various assets, given 
their beta and risk premium, as described in Equation set 6 below.  
 
 
B%! 3% = B%34 + B%5% ! 3C − 34
+B(! 3% = B(34 + B(5% ! 3C − 34

+⋯ = ⋯
+BD! 3% = BE34 + BE5%[! 3C − 34]

→ ! 3H = 34 + 5H[! 3C − 34]

      (6)	

 
 
As for the expected return for the market it’s important to note that the beta for the 
market is equal to one, as volatility in a given market simply is perfectly positively 
correlated with itself, described by Equation 7. 
 
 
! 3C = 34 + 5C[! 3C − 34]       (7) 
 
 
If the beta of a portfolio is greater than one, its general volatility in relation to the 
underlying market will also be greater. Ceteris paribus, if less than one the volatility 
of the given portfolio will be lower than for the given market. (Bodie et al. 2010) 
 
Figure 2: The Bullet Curve, the Capital Market Line (CML) and the Minimum Variance Portfolio (MVP) 

 
Source: (Bodie et al. 2010) 

E(r)

σ
Market Portfolio MVP
Bullet Curve CML
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The market portfolio, i.e. the weighted portfolio at the point where the CML and 
efficient frontier is tangent, yields the highest Sharpe ratio. Thus it’s the most 
efficient portfolio in terms return in relation to risk, with the risk free asset taken 
into account. The Sharpe ratio is simply calculated through Equation (8). (Bodie et 
al. 2010) 
 
JℎL3#M	3LNOP =

Q :R S:T
=

         (8) 
 
 

3.4 Portfolio Diversification 

By diversifying a portfolios content with different securities, the exposure to firm-
specific factors have a decreased impact on portfolio related risks, and the portfolio 
volatility will decline significantly as diversification increases, due to the decreased 
non-systematic risk. The volatility of the portfolio is the weighted sum of covariance 
for a portfolios included securities, each weight is the product of the pair of assets 
portfolio portions in the covariance term. For a mathematical example, the volatility 
formula of a two-asset portfolio can be displayed as in Equation 9 and 10 below: 
(Bodie et al. 2010) 
 
UH( = BV(UV( + BW(UW( + 2BVBWYPZ 3V, 3W ,      (9) 
 
or 
  
UH( = BVBVYPZ 3V, 3V + BWBWYPZ 3W, 3W + 2BVBWYPZ 3V, 3W    (10) 
 
Where U( marks the variance, also known as volatility, B denotes the given weight 
of an asset and YPZ 3[, 3\  depicts the covariance of assets returns. By diversifying 
efficiently, a portfolio can hold the lowest possible risk for any given level of expected 
return. Equation 10 is dependent on a border-multiplied covariance matrix, where 
each covariance has been multiplied by the weights from the row and the column it 
borders. This is possible due to the symmetric of covariance matrixes on the 
diagonal, making each covariance appear twice, this is true or any number of assets. 
(Bodie et al. 2010) 
As depicted by Equation 9, a negative covariance term decreases the variance. 
However, even if the covariance term is positive, the portfolio standard deviation 
(	UH) still is less than the weighted average of the individual security standard 
deviation, unless the securities are perfectly positively correlated. This is due to the 
fact that the covariance can be computed from the correlation coefficient (]VW) 
displayed in Equation 11 below. (Bodie et al. 2010) 
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YPZ 3V, 3W = ]VWUVUW        (11) 
 
Ceteris paribus, as the correlation coefficient rises the portfolio variance also rises. If 
there’s perfect positive correlation, the equation simply becomes a perfect square and 
can be simplified to the Equation 12 below; this equation further denotes how the 
standard deviation of a portfolio affected by perfect positive correlation simply is the 
weighted average of the shares standard deviations. (Bodie et al. 2010) 
 
UH( = BVUV + BWUW (        (12) 
 
By hedging an asset, the other assets in a portfolio will be exposed to a negative 
correlation, this is particularly effective when reducing total risk. Thus once again, 
ceteris paribus, it is always preferred to add assets with low, and sometimes even 
negative, correlation to a portfolio when seeking to reduce variance to decrease the 
volatility and risk. (Bodie et al. 2010) 
 
Portfolios of less than perfectly correlated assets always offer more favourable risk-
return opportunities than the individual securities on their own. The reason for this 
is because a portfolio’s expected return is the weighted average of its including shares 
expected returns, while its standard deviation is less than the weighted average of 
the including shares standard deviation. Thus, the lower the correlation between 
included assets the greater the gain from the efficiency of diversification. (Bodie et al. 
2010) 
 
Meir Statman discusses how many stocks actually are required in order to make a 
well diversified portfolio. He denotes the importance of taking marginal costs and 
benefits into account when diversifying as it doesn’t matter if the portfolio contains 
10 or 1000 securities when almost all of the unsystematic risk is eliminated. Statman 
points out that diversification should be increased as long as the marginal benefits 
exceed the marginal costs, clarifying that by benefits of diversification he’s referring 
to the risk reduction and by costs the reference is transaction costs. (Statman 1987) 
 
Based on data collected by Elton and Gruber in 1977, Meir Statman points out that 
there’s little, to no, difference in expected standard deviation of portfolio returns if 
the portfolio contains 35 or more securities. This is equivalent for portfolio standard 
deviation in relation to standard deviation of a single share, as depicted in Figure 3 
below. (Statman 1987) 
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Figure 3: Portfolio diversification.  
 
 

 
 
Source: (Statman 1987) 
 
In order to diversify a portfolio, by weighting securities based on the securities risk in 
relation to their expected return, investors must determine views about absolute 
returns on every asset. However, when constructing large portfolios, with a wide 
range of different assets, it’s difficult to estimate the expected returns; this is the 
main deficiency of the standard approach for portfolio diversification as the optimal 
portfolio weights are highly sensitive to the specification of expected returns. (Black 
and Litterman 1990)  
 
Fischer Black and Robert Litterman introduced a new alternative diversification 
process based on marked equilibrium theory and an International Capital Asset 
Pricing Model (ICAPM). The ICAPM observes that, in equilibrium, exchange rates 
and bond yields will accustom until investors around the globe are comfortable 
holding outstanding assets. In other words, the equilibrium returns are those that 
would make the market capitalization portfolio optimal. By combining specific 
expected returns with the equilibrium returns investors are able to derive portfolios 
that appear balanced and reflects their views. The Black & Litterman model for 
diversification also emphasizes the use of daily data to assess the riskiness of assets 
and their covariance. (Black and Litterman 1990) This model, however, will not be 
used in the analysis which is to follow. 
 
It’s important to note that not all risks can be completely removed by diversification. 
Systematic risk is the type of risk that remains even after considerable 
diversification; it’s dependent on the market and is non-diversifiable, depicted by 
Figure 4 and 5 below. (Bodie et al. 2010) 
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Figure 4 Portfolio volatility as a function of the number of securities in the portfolio 
 

 
 
 
 
 
 
 
 
 
Source: (Bodie et al. 2010) 

 
3.5 The Theory of International Diversification 

By diversifying a portfolio on an international level, it’s believed that domestic 
portfolios standard deviation can be moderately reduced. (Bodie et al. 2010) In 1974 
Bruno H. Solnik released and article regarding the advantages in risk reduction that 
can be obtained through international diversification. He points out that changes in 
the price on the Paris Bourse appear to be independent of the stock price 
fluctuations on the London Stock Exchange, thus by investing in securities of 
different countries the risk can be significantly reduced. In fact, just by introducing a 
single stock from another country could decrease the standard deviation significantly, 
making international diversification a great method for decreasing market risk. 
(Solnik 1974) Although it’s important to note that Solniks research was based on 
data collected between the period of 1966 and 1971, and that today’s market tend to 
be a lot more correlated. Thus the very large benefits of international diversification 
are reduced since higher correlation between markets simply implies that they move 
in a much more similar manner, decreasing the effect that international 
diversification has on volatility and risk. (Bodie et al. 2010) 
	

French & Poterba state in their 1991 paper regarding Investor Diversification and 
International Equity Markets that the gains from diversification depend on the 
correlation of returns in different equity markets. They further specify that in order 
to measure the costs of insufficient diversification, a constant relative risk aversion 
utility function defined over wealth is assumed for a representative investor in each 
country, as defined by the Equation 13 below, and that the investor seeks to 
maximize expected utility, similar to the arguments made by Statman. Thus, the 
expected utility can be obtained from specific portfolio weights (B) combined with a 
vector of mean returns (^) and a covariance matrix (Σ), shown in formula 14 below, 
which further is satisfied when optimal portfolio weights (B∗) fulfil formula 15. Note 
that in their model, they set lambda as three (a = 3). (French and Poterba 1991) 

σ	

n	

σ	

Market	Risk	
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Specific	risk	
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c d = −MSe(
f
fg

)         (13) 
 

![c B ] = −MSe(hiS
jklmk

? )        (14) 
 
^ = aB∗′Σ          (15) 
 
It’s ambitious to measure expected returns and to estimate the optimal portfolio 
weights with limited historical data on international equity returns. However, 
reasonable estimates of the covariance matrix can sufficiently be obtained. (French 
and Poterba 1991) 
 
When diversifying internationally, it’s important to take exchange rate risk into 
account. It is possible to remove the exchange rate risk from international 
investments by hedging foreign holdings and buying forward exchange contracts. 
Solniks’ research confirmed that the total risk of a portfolio which is unprotected 
against exchange risk does in fact tend to be greater than for a hedged portfolio. He 
also notes, however, that the overall benefits of diversification are still significantly 
greater for an internationally diversified portfolio than for a domestic portfolio. 
(Solnik 1974) 
 
In a 1988 issue of The Journal of Finance, Cheol S. Eun and Bruce G. Resnick 
introduced their findings regarding exchange rate volatility and hedging strategies. 
By calculating a dollar rate of return (o6$) from an uncovered investment in the O: Nℎ 
foreign market, they examined the effects of which fluctuating exchange rates have 
on the risk of foreign asset market investments, in comparison to a hedged 
investment, by using Equation 16 below. (Eun and Resnick 1988) 
 
o6$ = 1 + o6 1 + M6 − 1 ⟷ o6$ = o6 + M6 + o6M6    (16) 
 
The local currency rate of return in their model is denoted through(o6), while the 
rate of appreciation of the local currency against the dollar is symbolized as(M6). The 
fact that random variables are used is denoted by “~”. Eun and Resnick add that 
since the cross-product of the equation is rather small in, one could simplify the 
equation and use an approximation of (o6$) as described in Equation 17 which is 
displayed below. (Eun and Resnick 1988) 
o6$ ≈ o6 + M6          (17) 
 
Following the above, Eun and Resnick state that an applicable approximation of the 
variance for the dollar rate of return can be found using Equation 18. (Eun and 
Resnick 1988) 
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+L3 o6$ ≈ +L3 o6 + +L3 M6 + 2YPZ o6, M6      (18) 
 
This implies that the exchange rate contributes to the variance of dollar returns 
through own variance as well as the covariance with the local securities market 
returns. As Eun and Resnick continue their analysis they extend the equations into a 
portfolio context, where the variance of a dollar portfolio returns (oH$) can be 
described through the Equations 19-21 where (-6) denotes the fraction of wealth 
invested in the O market. (Eun and Resnick 1988) 
 
+L3 ou$ = Σ6-6(+L3 o6$ + Σ6Σvw6-6-vYPZ o6$, ov$     (19) 
 
By taking Equation 17 into account while using Equation18, as followed by Equation 
20 below, Equation 19 can be estimated as continued with equation 21. (Eun and 
Resnick 1988) 
 
YPZ o6$, ov$ ≈ YPZ o6, ov + YPZ M6, Mv + YPZ o6, Mv + YPZ ov, M6   (20) 
 
+L3 oH$ ≈ Σ6Σv-6-vYPZ o6, ox + ΣyΣxXyXxCov ey, ex + 2ΣyΣxXyXxCov(Ry, ex) (21) 
 
Reviewing Equation 21, it’s clearly observable that the overall portfolio risk is 
dependent on the covariance among the local securities market returns, but also the 
exchange rates covariance and the cross covariance for the local securities markets 
returns and, in turn, their exchange rate returns. The second and third term of 
Equation 21 describes how the fluctuating exchange rates contribute to the portfolio 
risk. As with the case mentioned earlier if perfect positive correlation, if the exchange 
rate correlations and the securities/exchange market cross-correlation are positive, 
the fluctuation of exchange rates will increase the portfolio risk. Thus, ceteris 
paribus, if negative, the fluctuations of exchange rates will decrease the portfolio risk. 
(Eun and Resnick 1988) 
 
Eun & Resnik corroborates Solniks statement that the exchange rate risk can be 
reduced by hedging the foreign positions with foreign currency swaps and futures. 
They describe another formula for the dollar rate of return under a covered position 
strategy, portrayed as Equation 22a and 22b below. (Eun and Resnick 1988) 
 
 
Ry$
Ä = 1 + E Ry 1 + fy + Ry + E Ry 1 + ey − 1    (22a) 

 
Ry$
Ä = Ry + fy + Ryey + E Ry fy − ey       (22b) 
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Similarly, to Equation 16 the magnitude of the third and fourth terms in Equation 
22b are quite insignificant, an approximation can be made as followed by Equation 
23. (Eun and Resnick 1988) 
 
Ry$
Ä ≈ Ry + fy	          (23) 

 
The result from a hedging strategy is, as mentioned earlier, a decreased variance and 
covariance, due to the forward exchange premium functions as an almost unbiased 
forecast of the future exchange rate diversity. Eun & Resnik comments on how using 
foreign exchanges to hedge an internationally diversified portfolio are one of the rare 
occasions where risk can be reduced without adversely affecting return. It is also 
possible for investors to hedge the exchange risk by borrowing through the 
international money market, denoted in equation 24 below. (Eun and Resnick 1988) 
However since the risk free interest rates (rÑ) around the globe today are close to 
zero (Bloomberg 2016), the difference will be insignificant. 
 
%ÖÜ$
%ÖÜá

= 1 + fy          (24) 

 
Eun and Resnicks analysis was in favour of international diversification. Their three 
covered ex ante international strategy portfolios significantly outperformed their 
domestic (US) strategy in terms of Sharpe Ratio Value (SHP), which measures 
reward to variability. Further, they stated that as long as the estimation risk was 
adequately controlled, investors could benefit from international diversification and 
that even if markets show signs of exchange rate uncertainty, the investor can realize 
a greater gain from international diversification. Their conclusion was that exchange 
risk was to a greater extent non-diversifiable due to the high correlations in exchange 
rates changes, resulting in a substantial contribution to the decrease of overall risk of 
the international portfolio. (Eun and Resnick 1988) 
 

3.6 Limitations to International Diversification 

If internationally diversified portfolios yield better performance than domestically 
focused funds, how come the latter does not disintegrate? One can assume the 
theories of behavioural economics play a key role when it comes to which investment 
decision to choose. The following section will introduce many of the alternative 
reasons for why domestic venture still is favourable for many investors, covering 
transactions costs, laws and regulations, culture and so forth. 
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3.6.1 Country Specific Investment Restrictions 

Government restrictions on foreign investment tend to create differences between 
expected returns on assets of equal risk across countries, sometimes making domestic 
assets more preferable in a risk-return perspective. Catherine Bonser-Neal et al. 
conducted regression tests to see if disclosure of changes in investment restrictions 
caused differences in the premiums and discount on closed-end country funds. Their 
hypothesis was that if a country’s restrictions are conclusive, an announcement 
regarding loosened restraints would lower the premium on the country’s fund, all 
things equal. What they found was that, across all funds, disclosure of market 
liberalization was associated with a 680 basis points decrease in the price to fund net 
asset value (NAV) ratio, lasting the three weeks surrounding the announcement. 
Confirming their hypothesis that foreign investment restrictions create a risk 
premium on assets generating greater price to risk ratio compared to other assets 
with similar risk, making unrestricted investments more favourable. (Bonser et al. 
1990) Information lags, described earlier, have also been discussed as an element for 
home biasness, however empirical studies reject the hypothesis that information lag 
would have an effect of the same extent as investment restrictions (Feng and 
Seasholes 2002). 

 

3.6.2 Commission, Taxes and Other Fees 

Trading costs tend to be lower for more liquid markets, such as the New York Stock 
Exchange (NYSE), London Stock Exchange (LSE) and Stockholm Stock Exchange 
(SSE). However, given that investors are rational, they should seek to the most 
liquid market, or place their holdings in the market with least net profit tax, in order 
to generate lower trading costs. This should result in differences in transaction costs 
which in turn should be reflected in differences in expected returns. The large 
amount of actual daily equity flows across countries also contradicts that transaction 
costs are to explain home biasness (French and Poterba 1991). It’s however worth 
noting that the utility gains retrieved from international diversification can be rather 
substantial, but that potentially large costs in taking smaller positions held for a 
short period of time may make the diversification gains more limited than if longer, 
large, positions were to be held (Rowland and Tesar 2004). 
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3.6.3 The Potential Benefits of Holding Multinational Firms 

When discussing the home bias theory, a possible explanation to the puzzle is that 
investors obtains the international diversification benefits indirectly through holdings 
of multinational firms, firms based in the domestic country but are operating on an 
international level. Thus there’s no need in holding foreign assets in their portfolios. 
(Rowland and Tesar 2004) 
 
Regression tests made by Solnik and Jacquillat have, however, concluded that 
multinationals rate of return tends to share the covariance of their home market 
(Solnik and Jacquillat 1978). Another test made by Senchack and Beedles, where 
they compared the Sharpe ratio of portfolios containing multinationals only with 
portfolios of international equities, provided results in favour of the international 
equity portfolio (Senchack and Beedles 1980). Thus the hypothesis that holding 
multinational firms cause indirect diversification benefits clearly has been rejected. 
 

3.6.4 Inflation Related Risks 

Cooper and Kaplanis decided to test if the reason for investor being home biased 
possibly could be caused by their attempts to hedge inflation risk. Their hypothesis 
is based on empirical evidence which state that if investors have very high levels of 
risk tolerance, and equity returns are negatively correlated with domestic inflation, 
they tend to be home biased in their investment decisions. They arrived to the 
conclusion that there was no solid proof of investors attempts to hedge inflation risk 
causing home biasness, even if observable costs and cross border investments were 
included. (Cooper and Kaplanis 1994) 

 

4. Analysis & Conclusion 

The question still remains whether Swedish funds can benefit from international 
diversification. For this reason, series of data has been collected and processed in 
order to see to what extent Swedish funds are facing international diversification and 
how they’ve performed in relation to risk. Correlation analysis of country specific 
indices has also been conducted in order to strengthen or weaken certain arguments 
regarding the possible reason for home biasness. The following pages will include the 
results from the data analyses, these results will further be summarized into a final 
conclusion, stating if Swedish investors can benefit from international diversification 
and if home bias actually is the case for Swedish funds. 
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4.1 Empirical Analysis 

The first analysis is regarding the correlation between different markets, in order to 
see if there are significant differences in rate of return between countries or if they’ll 
move similarly. The second analysis will instead focus on Swedish funds’ portfolio 
holdings, in order to see whether Swedish funds tends to be home biased in their 
investments, or if the trend is to diversify internationally. The third analysis will be 
based on portfolio theory regarding the efficient frontier and its relation to CAPM, 
the funds will be put against a dummy portfolio’s efficient frontier and CML, to see 
if they perform better or worse than a portfolio containing solely of international 
assets. This efficient frontier will not include any Swedish assets, as the purpose 
partly is to see whether home biasness hurts an efficient portfolio. 
 

4.1.1 Correlation Between Country Specific Indices 

As discussed earlier, if there’s a strong positive correlation between securities 
diversification will be rendered useless. Thus when analysing the benefits from 
international diversification, it is relevant to compare how international securities 
correlate to each other. As the world has become more globalized, one could assume 
that countries begin to rely more on each other, thus increasing correlation between 
various markets. The following correlation tables will reveal if so is the case.  
 
The correlation tables will be based on market indices as they, in turn, are based on 
a combination of underlying securities which, due to their significant impact on a 
given market, are deemed fit to represent the specific market as whole. They’ve been 
conducted in periods of ten years, in order to get a reasonable overview, starting 
with a correlation test on the monthly rate of returns between 1970 and 1980 for four 
country specific major indices, depicted in Table 1. 
 
The reason for why only four indices are measured during this period is because 
many other indices which are popular today simply didn’t exist at the time. If other 
indices, existing during the various periods but perhaps not today, would be mixed 
with modern indices, the retrieved data could be arbitrary. Due to the fact that 
various indices are based on index specific provisions and may have a significantly 
different variance than the standard indices of today. 
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Table 1: Index correlation,1970-1980 

 
DAX (GER) Hang Seng (HKG) NIKKEI (JPN) S&P500 (USA) 

DAX (GER) 1       

Hang Seng (HKG) 0,20 1 
 

  

NIKKEI (JPN) 0,40 0,23 1   

S&P500 (USA) 0,35 0,31 0,28 1 
      

Source: Bloomberg 2016-01-07 
 
As can be seen, there’s little correlation between the four indices, two Asian and two 
Western, during 1970 and 1980. Surprisingly the correlation is strongest between the 
DAX, a German index, and NIKKEI, a Japanese index. A possible reason for this is 
the 1970’s oil crisis, which both Germany and Japan managed to recover from rather 
quickly compared to other countries, when reviewing the index data. 
 
In the span of 1980 to 1990 five new indices were introduced to the world markets. 
The South Korean KOSPI, Netherlands AEX, British FTSE100, Swedish OMX30 
and French CAC40. Their correlation during the period is displayed in Table 2 
below. 
 
Table 2: Index correlation, 1980-1990 
 

 

DAX 
(GER) 

Hang 
Seng 
(HKG) 

NIKKEI 
(JPN) 

S&P500 
(USA) 

KOSPI 
(KOR) 

AEX 
(NLD) 

FTSE100 
(GBR) 

OMXS30 
(SWE) 

CAC40 
(FRA) 

DAX  
(GER) 1                 
 
Hang Seng  
(HKG) 0,34 1 

      
  

 
NIKKEI  
(JPN) 0,39 0,28 1 

     
  

 
S&P500 
(USA) 0,45 0,39 0,44 1 

    
  

 
KOSPI  
(KOR) 0,09 0,13 0,37 0,19 1 

   
  

 
AEX 
(NLD) 0,56 0,41 0,38 0,46 0,18 1 

  
  

 
FTSE100 
(GBR) 0,48 0,47 0,49 0,65 0,28 0,55 1 

 
  

 
OMXS30 
(SWE) 0,41 0,33 0,49 0,38 0,35 0,49 0,60 1   
 
CAC40  
(FRA) 0,56 0,25 0,43 0,41 0,01 0,45 0,41 0,46 1 

  
Source: Bloomberg 2016-01-07 
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Observing the matrix, one can see that the strongest pattern of correlation exists between 
the European indices, however overall correlation is still rather low with exception of the 
FTSE 100 which the OMXS30 and S&P500 shows the greatest correlation to. This is the 
period where much of the previously cited empirical works are made. As mentioned earlier, if 
correlation is low, diversification benefits are easier to make. Much of the previously cited 
work have come to a conclusion in favour of diversification, making sense with the 
correlations being as they are during the period. 
 
The next table, Table 3, will display the span of monthly rate of returns between 1990 to 
2000. During this period the markets are introduced to the Danish OMXC30, Norwegian 
OBX indices. With the Soviet Union dissolved in 1991 and the opening of Russian markets, 
the Russian Federation launched the Moscow Interbank Exchange whose development was 
reflected in the MICEX index. This index is included in the correlation during the period, 
despite the fact that it wasn’t measured until September 1997, reflected in the collected 
data. The reason for it being included is due it’s significance in diversification possibilities, 
making investments possible in a risky market with high yields. 
 
Table 3: Index correlations, 1990-2000 
 

 

DAX 
(GER) 

Hang 
Seng 
(HKG) 

NIKKEI 
(JPN) 

S&P500 
(USA) 

KOSPI 
(KOR) 

AEX 
(NLD) 

FTSE100 
(GBR) 

OMXS30 
(SWE) 

CAC40 
(FRA) 

OMXC20 
(DNK) 

OBX 
(NOR) 

MICEX 
(RUS) 

DAX 
(GER) 1                       
 
Hang Seng 
(HKG) 0,44 1 

         
  

 
NIKKEI 
(JPN) 0,37 0,31 1 

        
  

 
S&P500 
(USA) 0,50 0,45 0,40 1 

       
  

 
KOSPI 
(KOR) 0,15 0,34 0,37 0,27 1 

      
  

 
AEX 
(NLD) 0,81 0,42 0,42 0,58 0,19 1 

     
  

 
FTSE100 
(GBR) 0,54 0,47 0,29 0,63 0,32 0,63 1 

    
  

 
OMXS30 
(SWE) 0,69 0,39 0,47 0,46 0,18 0,67 0,49 1 

   
  

 
CAC40 
(FRA) 0,77 0,42 0,35 0,53 0,18 0,78 0,65 0,64 1 

  
  

 
OMXC20 
(DNK) 0,65 0,30 0,25 0,42 0,22 0,64 0,55 0,52 0,58 1 

 
  

 
OBX 
(NOR) 0,42 0,34 0,13 0,33 0,20 0,43 0,31 0,33 0,45 0,43 1   
 
MICEX 
(RUS) 0,24 0,33 0,21 0,27 0,24 0,18 0,15 0,27 0,21 0,10 0,32 1 

 
Source: Bloomberg 2016-01-07 
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We can from this table see an even stronger correlation between the European 
indices, possible reason is the increased economic liberation for members of the 
European Union. For the rest of the world the index correlations are slightly 
increased, but not by much. No country’s stock exchange seems to correlated with 
the newly introduced MICEX, which obviously makes sense since it was only running 
for the last 3 years of the period.  
  
The final graph is displaying a broader period span than the other three, ranging 
from 2000 to 2015. The reason for this is because a short period span may be skewed 
in its results. This final set, Table 4, is particularly interesting since international 
trade has increased significantly, as an effect of globalization, prosperous trade 
agreements, enhanced internet connections and powerful electronic devices. 
 
Table 4: Index correlations, 2000-2015 
 

 

DAX 
(GER) 

Hang 
Seng 
(HKG) 

NIKKEI 
(JPN) 

S&P500 
(USA) 

KOSPI 
(KOR) 

AEX 
(NLD) 

FTSE100 
(GBR) 

OMXS30 
(SWE) 

CAC40 
(FRA) 

OMXC  
(DNK) 

OBX 
(NOR) 

MICEX 
(RUS) 

DAX 
(GER) 1                       
 
Hang Seng 
(HKG) 0,60 1 

         
  

 
NIKKEI 
(JPN) 0,53 0,54 1 

        
  

 
S&P500 
(USA) 0,70 0,66 0,61 1 

       
  

 
KOSPI 
(KOR) 0,55 0,58 0,50 0,57 1 

      
  

 
AEX 
(NLD) 0,82 0,64 0,58 0,78 0,60 1 

     
  

 
FTSE100 
(GBR) 0,76 0,66 0,54 0,83 0,53 0,83 1 

    
  

 
OMXS30 
(SWE) 0,81 0,62 0,56 0,68 0,53 0,78 0,69 1 

   
  

 
CAC40 
(FRA) 0,88 0,62 0,55 0,77 0,55 0,90 0,85 0,80 1 

  
  

 
OMXC20 
(DNK) 0,70 0,53 0,52 0,67 0,51 0,74 0,65 0,72 0,70 1 

 
  

 
OBX 
(NOR) 0,71 0,69 0,58 0,74 0,59 0,83 0,77 0,70 0,78 0,74 1   
 
MICEX 
(RUS) 0,49 0,49 0,47 0,42 0,44 0,48 0,44 0,48 0,48 0,49 0,56 1 

  
Source: Bloomberg 2016-01-07 
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In this table, we can see a significant increase in correlation between all countries. 
With China’s economy flourishing during the period and liberation of foreign 
investments on Asian markets, an increase of around 500bp in correlation between 
the Hong Kong index, Hang Seng, and many other world indices clearly shows how 
globalization has made the worlds securities move in a more similar pattern, most 
likely due to decreased home biasness and increased international diversification. As 
for European stocks, some markets are so highly correlated that they basically follow 
each other in terms of returns, possible diversification benefits by combining shares 
from these markets is not very promising. It’s possible to diversify by investing in the 
US, however, if diversification is the goal, the Russian market is the obvious path to 
be taken as its securities follows the rest of the worlds change the least. 
 
As the correlation between the indices seem to increase significantly every decade, 
most likely due to increased capital mobility and decreased regulation as well as 
decreased costs for trading at certain markets. One could argue that it’s due 
increased international diversification. However, as diversification increases, the gains 
from diversifying ought to decrease as it would cause the international markets to 
become the more unpredictable alternative of investment. 
 

4.1.2 The Level of Diversification in Swedish Funds 

In order to conclude if Swedish funds gain from diversification, it’s first needed to see 
how well diversified they are, and if diversification is common when it comes to asset 
management in Sweden. Representing the Swedish investors are the top ten Swedish 
funds in terms of fund capital. This may be misrepresentative in the way that it’s 
only a fraction of the Swedish funds, and some investors, both internationally as 
domestically and including institutional investors, may have allocated greater 
amounts of capital in these funds compared to smaller, more spread in terms of 
ownership, funds. But since the most of these funds are purchasable through the 
Swedish pension system, it’s most likely every individual person own choice and risk 
awareness profile which lay ground to the purchase decision of fund shares. Thus, in 
that way, they still represent the average Swedish investor in the end and their level 
of home biasness can thus be estimated. 
 
Generally Swedish funds tend to be rather diversified, mostly due to regulations 
which requires them to be well diversified and liquid. In this study, data has been 
collected from the Swedish Financial Supervisory Authority (FI) website for the 
following funds; AP7 fund, Didner & Gerge AF, Folksam LO Sweden, Folksam LO 
World, Nordea Stratega 10, Nordea Stratega 30, SEB World, Swedbank Robur 
Komplett, Swedbank Robur AKF Pension and Swedbank Robur Transfer 70. Note 
that the data represents holdings as per the first of January 2015 for each fund.  
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For these funds the range of total amount of holdings is from 27, in the Didner & 
Gerge fund, to 3020 in AP7 fund. The diversification of countries belonging to these 
holdings is ranging from a total regional holding of 2 countries, also in the Didner & 
Gerge fund, to 61 different countries in the AP7 fund. Temporarily excluding these 
two funds would give us an average portfolio holdings amount, in terms of unique 
shares, of 178 unique shares per fund, ranging from 58 to 532. While the average 
number of countries invested in would be 17 different countries. In Figure 6, 7 and 8 
below, the percentage of international holdings belonging to a certain country is 
displayed for the AP7 fund, Swedbank Robur Komplett and the Didner & Gerge 
fund. Please refer to the Appendix for data regarding how well internationally 
diversified the other funds are. 
 
Figure 6: Diversification of the AP7 fund. 

 
 
 
 
 
 
 

 
 
 
 

Source: (FI 2014-12-31) 
 
 
Figure 7: Diversification of the Swedbank Robur Komplett fund. 

 
 
 
 
 
 
 
 
 
 
 

Source: (FI 2014-12-31) 
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Figure 8: Diversification of the Didner & Gerge fund. 
 

 
 
 
 
 
 
 
 

Source: (FI 2014-12-31) 
 
Looking at Figure 6, for the AP7 Fund, one can see how extremely internationally 
diversified the fund is. With holdings in almost every continent, it’s by far the most 
well diversified fund. In fact, only 3,11% of all the holdings are Swedish assets for the 
AP7 fund, questioning whether home biasness may actually exist in the mind of the 
typical Swedish investor. For the other funds, please see the appendix, it’s not 
uncommon that at least a fifth of total assets are placed in Swedish securities, which 
makes a quite large chunk of a portfolio. Making the answer to the question whether 
home biasness exists on the Swedish markets contradictory. Some level of home 
biasness can definitely be seen, however, given the AP7 fund’s extremely diversified 
portfolio and that the other funds usually place the other four fifths in foreign 
securities, it’s difficult to arrive at a solid conclusion. 
 

4.1.3 Is International Diversification Truly Beneficial? 

As portfolio theory states, a well-diversified portfolio could result in an optimal 
portfolio which lies against the efficient frontier and is tangent with the capital 
market line. This optimal portfolio would also be the portfolio combination which 
provides the greatest Sharpe ratio, i.e. expected return in relation to standard 
deviation.  
 
In the following study, the previously mentioned indices have been selected in order 
to create a bullet curve with an efficient frontier which each index, in turn, relates to 
on its own. Note that MSCI’s world index has been added in order to set a globally 
diversified alternative which all the other indices can relate to as well. These results 
will be further analysed in terms of to what degree the Sharpe ratio is for each index, 
and whether their risk is moderate or high. The reason for this is so that a conclusion 
can be drawn whether there are any benefits from international diversification. 
 
When combining a set of assets to retrieve an optimal portfolio, it is usually temping 
to short sell certain assets. In this study, however, short selling is excluded. The 
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reason for this is because short selling is a lot more difficult to do in foreign markets 
than domestic markets. In addition, the focus will be on actual common equities, 
represented by individual countries indices and the MSCI World index. Thus, 
derivatives, most bonds and other more unique securities such as ETF’s, CFD’s and 
P-note’s will be excluded. Given the low interest rates on government bonds today, 
the risk free rate will be set to zero, since it results in little to no change to used 
equations. 
 
For the indices, the Sharpe ratios have been found by taking the average daily rate 
of return for each index and dividing it by the standard deviation of the rate of 
returns for each index. The indices rate of return is based on the daily price changes 
from January 1985 to end of December 2000 for the first observed period, and 
January 2001 to December 2015 for the second period. 
  
The method uses in order to extract the efficient frontier is the one discussed earlier 
regarding covariance between the assets. A covariance matrix is made for the indices, 
and later multiplied by the average return for each index. Further, the portfolio is 
weighted in different directions in order to provide a bullet curve which the CML is 
supposed to tangent. The CML is calculated through the expected return and 
standard deviation of the portfolio combination. 
 
In table 5.1 and 5.2 below the country indices expected return, standard deviation 
and Sharpe ratios are presented for the given period. In the first table, 5.1, we can 
see that during the period 1985 to 2000 Britain, Germany, Korea and the world 
index scores the highest Sharpe ratios, however with Britain and the world index 
displaying the lowest standard deviation, thus the lowest risk. So for the investor 
which sought the lowest risk when constructing a portfolio during this period would 
be best of diversifying internationally in accordance with the MSCI world index. 
 
Table 5.1: Index expected return, standard Deviation and Sharpe ratios during the period 1985 to 2000 

 
Expected	RoR	 Variance	 Std.	Dev.	 Sharpe	

AEX	(Netherlands)	 0,5612%	 0,0066%	 0,8148%	 68,8772%	

CAC40	(France)	 0,5383%	 0,0066%	 0,8125%	 66,2538%	

DAX	(Germany)	 0,6436%	 0,0076%	 0,8719%	 73,8106%	

FTSE	100	(Great	Britain)	 0,4977%	 0,0043%	 0,6568%	 75,7754%	

Hang	Seng	(Hong	Kong)	 0,7845%	 0,0185%	 1,3610%	 57,6434%	

KOSPI	(Korea)	 0,8940%	 0,0133%	 1,1525%	 77,5711%	

MICEX	(Russia)	 0,4393%	 0,0266%	 1,6318%	 26,9192%	

MSCI	(World)	 0,3878%	 0,0029%	 0,5339%	 72,6466%	

NIKKEI	(Japan)	 0,6455%	 0,0087%	 0,9324%	 69,2272%	

OBX	(Norway)	 0,2001%	 0,0034%	 0,5807%	 34,4542%	

OMXC20	(Denmark)	 0,3426%	 0,0036%	 0,5983%	 57,2581%	

OMXS30	(Sweden)	 0,6009%	 0,0081%	 0,9020%	 66,6238%	

S&P	500	(USA)	 0,4769%	 0,0055%	 0,7448%	 64,0286%	

 
Source: Bloomberg 2016-01-08 
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Following is table 5.2. During this period, 2001 to 2015 we can see that out of all 
indexes, Sweden is the optimal choice in terms of Sharpe ratio, followed by Denmark. 
MSCI still displays the lowest risk, but the standard deviation for this period has 
increased significantly compared to the standard deviation of MSCI from table 5.1 
and the change in rate of return. It may be so that its Sharpe ratio is ok during the 
latter period, but it’s not extraordinary compared to the other indices, unlike table 
5.1 where MSCI displays one of the best Sharpe’s with the lowest standard deviation 
in the period of 1985 to 2000.  
 
Thus, in the most recent years, the rational investor ought to place all her securities 
in Denmark if risk is of importance and high return still is sought. As it’s more 
beneficial than diversifying internationally with the world index as reference. It’s 
only if the investor seeks the lowest risk that the world index would be attractive. 
 
Table 5.2: Index expected return, Standard Deviation and Sharpe Ratio during the period 2001 to 2015 
 

 
Expected	RoR	 Variance	 Std.	Dev.	 Sharpe	

AEX	(Netherlands)	 0,7063%	 0,0107%	 1,0349%	 68,2492%	

CAC40	(France)	 0,7374%	 0,0104%	 1,0192%	 72,3568%	

DAX	(Germany)	 0,7536%	 0,0111%	 1,0529%	 71,5681%	

FTSE	100	(Great	Britain)	 0,5793%	 0,0071%	 0,8406%	 68,9193%	

Hang	Seng	(Hong	Kong)	 0,6946%	 0,0106%	 1,0276%	 67,5938%	

KOSPI	(Korea)	 0,6968%	 0,0102%	 1,0088%	 69,0678%	

MICEX	(Russia)	 0,9562%	 0,0217%	 1,4731%	 64,9116%	

MSCI	(World)	 0,5056%	 0,0053%	 0,7258%	 69,6620%	

NIKKEI	(Japan)	 0,7449%	 0,0108%	 1,0382%	 71,7567%	

OBX	(Norway)	 0,7463%	 0,0118%	 1,0855%	 68,7566%	

OMXC20	(Denmark)	 0,6350%	 0,0077%	 0,8768%	 72,4194%	

OMXS30	(Sweden)	 0,7423%	 0,0104%	 1,0215%	 72,6753%	

S&P	500	(USA)	 0,5758%	 0,0076%	 0,8693%	 66,2393%	

 
Source: Bloomberg 2016-01-08 
 
The results from Table 5.1 and 5.2, in relation to the bullet curve, are illustrated in 
Figure 9.1 and 9.2. What we can see from figure 9.1 is that in the first period most 
indices lies within the bullet curve and that most are rather efficient. However, this 
changes in the second period quite drastically, as many indices move outside the 
bullet curve in Figure 9.2 and most of them form clusters. As the world index is 
furthest away from the bullet curve in the period of 2001 to 2015, one could assume 
that extreme international diversification isn’t necessary beneficial in order to 
retrieve greater returns. Thus in reality, today, home biasness may actually result in 
greater returns while still assessing a low risk, contradicting previously stated 
research. This may have to do with the fact how markets have become a lot more 
correlated in the last ten years, compared to the previous decades. 
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Figure 9.1: The bullet, the efficient frontier and the CML 1985 to 2000 
 

 
 
Source: Bloomberg 2016-01-08 
 
Note: The dots represent the reviewed indices performance in relation to the derived bullet curve.  

 
Figure 9.2: The bullet, curve, the efficient frontier and the CML 2001 to 2015 
 

 
 
Source: Bloomberg 2016-01-08  
 
Note: The dots represent the reviewed indices performance in relation to the derived bullet curve. 
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4.2 Conclusion 
	

Taking into account that the MSCI displays an internationally diversified portfolio, 
it still doesn’t produce a very impressive risk to return ratio in the most recent years. 
It’s gone from one of the top investment alternatives in terms of Sharpe ratio, to just 
an average investment. Even though it displays the lowest standard deviation in the 
second period, the significant decrease in Sharpe ratio somewhat contradicts the 
previously stated theory that international diversification significantly would reduce 
risk and still yield great returns. It’s important to keep in mind that much of the 
cited theory regarding international diversification and its benefits is written between 
the 1960’s and 1980’s, it’s possible that the correlation between todays stock 
exchanges due to globalization simply erases this benefit. 
 
As can be seen in the analysis, it’s clear that stock markets move in a much more 
correlated manner today compared to the earlier centuries, with European indices 
showing a very strong correlation and Asia showing a significant increase in 
correlation for each century that passes. As theory states, increased correlation 
causes decreased diversification benefits in general. Thus, since the correlation 
between international indices has increased significantly, possibly to globalization, it 
isn’t surprising that the international diversification benefits fades out as time passes, 
rendering the previously cited theories from the 60’s and the 70’s obsolete. 
 
While most of the Swedish funds are rather internationally diversified, many of them 
still hold a large amount of their assets in Swedish shares, thus one could argue that 
the Swedish investor, who is represented by these firms, tends to be rather home 
biased. With Sweden displaying the best Sharpe ratio and a moderate risk level in 
the past 15 years one could argue for home biasness and that the hypothesis of 
international diversification and how it significantly reduces risk, can be rejected, at 
least. Ceteris paribus, the hypothesis that home biasness may damage the investors 
performance performance can also be rejected. 
 
It is still important to note that the reason for why home biasness may be effective 
today, is because the continuous shift in optimal weights. If all investors were to 
diverse internationally, the risks will increase on an international level, thus making 
every investor move their investments to their domestic market, which in turn would 
cause greater volatility on that given market, making diversification once again more 
beneficial. 
 
What is confirmed however, is that home biasness does exist on the Swedish 
markets, however it’s unsure whether or not it has increased or decreased, where an 
average of a quarter of all holdings usually is placed in Swedish assets for the 
selected funds which in this case represent the Swedish investor. This has not 
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affected the Swedish investors negatively, as the Swedish OMXS 30 index displays 
the best Sharpe in the most recent 15 years. 
 
As stated previously a consequence of the increased capital mobility causes increased 
international diversification. However, one could argue that as international 
diversification increases, the gains from diversification decreases since hectic capital 
movements on international markets cause increased volatility and risk. Seeing how 
costs of trading at various markets decreases, and as many heavily regulated markets 
become open markets, it’s possible that international diversification will increase 
further. 
 
Of course, the sample size of indices and the way the funds were picked, could be 
measured in another fashion, giving a more global perspective on the matter. For 
instance, one could choose to include more of Africa and Russia seeing how their 
markets probably correlate the least with the rest of the world. But that would 
require massive data collection and heavy analysis. Hopefully, however, the reader 
has found this thesis interesting enough to conduct further research to that extent 
regarding the home bias theory. 
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6. Appendix 
 
 
Table 6 Expected return and deviations in expected return. 

 
        

  
U.S. Japan U.K. 

A. Expected Returns Needed to Justify Observed Portfolio Weights 
U.S. 

 
5.5 3.1 4.4 

Japan 
 

3.2 6.6 3.8 
U.K. 

 
4.5 3.8 9.6 

France 
 

4.3 3.4 5.3 
Germany 

 
3.6 3.0 4.8 

Canada 
 

4.7 3.0 4.0 
B. Deviation Between Implied Returns for Actual and Value-Weighted Portfolios 
U.S. 

 
0.9 -1.5 -0.2 

Japan 
 

-1.1 2.5 -0.3 
U.K. 

 
-0.7 -1.4 4.4 

France 
 

-0.3 -1.2 0.7 
Germany 

 
-0.2 -0.8 1.0 

Canada   0.5 -1.2 -0.2 
 
Source: (French and Poterba 1991) 
 
 
 
Figure 10: International Portfolio Diversification of Folksam LO Sweden 
 

 
Source: (FI 2014-12-31) 
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Figure 11: International Portfolio Diversification of Folksam LO World 
 
 

 
 
Source: (FI 2014-12-31)  
 
 
Figure 12: International Portfolio Diversification of Nordea Stratega 10 
 

 
 
Source: (FI 2014-12-31) 
 
 
Figure 13: International Portfolio Diversification of Nordea Stratega 30 
 

 
 
Source: (FI 2014-12-31) 
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Figure 14: International Portfolio Diversification of SEB World 
 

 
 
Source: (FI 2014-12-31) 

 
 
Figure 15: International Portfolio Diversification of SWB Robur AKF Pension. 
 

 
 
Source: (FI 2014-12-31) 
 
 
Figure 16: International Portfolio Diversification of SWB Robur Transfer 70 
 

 
 
Source: (FI 2014-12-31) 
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