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Abstract 

Introduction: The portfolio theory states that an investor has to take into consideration expected 

return and variance to construct an optimal portfolio along the efficient frontier. The equity risk 

premium suggests that an investment’s expected return is related to the amount of risk it consists 

of. By including several assets in a portfolio the variance can be reduced. Only non-diversified 

risk is rewarded and therefore a reduction of risk thorough diversification should not reduce the 

expected return. A large number of assets do not necessarily diversify a portfolio, thus 

covariance between assets has to be taken into consideration. Prior studies have indicated 

increasing correlation between markets and a decreasing equity risk premium. This would shift 

the efficient frontier in an undesirable direction, so it is of interest for pension funds and other 

risk averse investors to seek new assets with higher expected return and low correlation with 

current assets. Emerging and frontier markets might consist of these characteristics, which could 

shift the efficient frontier in a desirable direction. 

Purpose: The purpose with this research is to investigate to which level emerging and frontier 

markets can be used to increase portfolios’ performance. Further the paper aims to determine 

which kind of markets as well as regions that are more beneficial to invest in. 

Method: The study has a deductive approach and is based on the portfolio theory and prior 

empirical studies concerning the equity risk premium and correlation between equity markets. 

From theory several hypotheses are generated, which by empirical testing can provide answers 

concerning correlation and equity risk premium for developed, emerging and frontier markets. 

Markets are grouped into indices to test differences between market development levels. 

Pearson’s correlation test, regression models and calculation of equity risk premium are used to 

answer the hypotheses. 

Conclusion: There is a trend of increasing correlation between the US market and markets of all 

levels of market development, where a larger difference in market development level leads to a 

lower correlation. This suggests that American investors can find diversification benefits in 

frontier markets. Further the study obtains a lower equity risk premium compared to prior 

studies, which indicates a trend of decreasing equity risk premium. The frontier markets index 

has the highest return and lowest standard deviation among the indices. This supports the 

conclusion that frontier markets generate high returns and that frontier markets are not 

homogeneous with low covariance among themselves. Further, evidence suggests that there are 

differences, both concerning equity return and risk among developing markets in different 

regions. This study’s results indicate that the efficient frontier can be shifted in a desirable 

direction by including frontier markets in a portfolio.  
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1 Introduction 

______________________________________________________________________________ 

The first part of this paper begins with a background description of theories covering 

diversification, equity risk premium and portfolio theory to give the reader an understanding of 

the academic areas this paper will cover. Further on a problem discussion will be presented 

which begins with the developed countries pension funds lack of generating returns for the aging 

population it is facing. A discussion follows about the construction of a portfolio with an 

increasing correlation between international markets and a demand for increasing expected 

returns. This brings us to the question of what effect on a portfolio we can expect when including 

emerging and frontier market. Finally a concrete problem statement is presented followed by the 

purpose of the study. 

______________________________________________________________________________ 

 

1.1 Background  

Emerging and frontier markets1 are associated with high expected returns as well as high risk. 

However diversification in case of low correlation to other markets could be used to manage the 

risk. Some countries and regions equity market have performed better than others during the last 

decades. Does that mean they will continue to grow as fast as before, that the risk premium has 

reduced with its development and that higher development leads to higher correlation with 

developed countries? The change in the demography in developed countries with an aging 

society in a combination with a low or decreasing nativity is creating great challenges for the 

society e.g. the pension funds in developed countries. One step for pension funds to tackle this 

issue could be to allocate more of their portfolios assets to developing countries (Chan-Lau 

2005). At the same time pension funds have to manage their portfolios’ total risk and keep it on a 

low level to be able to pay pensions each month. 

 

                                                 
1 World Economic Situation and Prospects (WESP) classifies all countries in the world into one of three categories, 

developed economies, economies in transition and developing economies. The classification system is created by 

The Department of Economic and Social Affairs of the United Nations Secretariat (un.org). 

 

Morgan Stanley Capital International index (MSCI) classifies countries as either developed markets, emerging 

markets or frontier market. The MSCI Market Classification Framework consists of three criteria’s: economic 

development, market accessibility and size and liquidity (msci.com). 



10 

 

Developed countries, developing countries, developed markets, emerging markets and frontier 

markets are all well used concepts in this paper. It is important to clarify that even if we might 

assume some of these concepts to be the same it is not correct from a fundamental perspective. 

Further on in this paper for simplicity developed countries and developed markets will be 

assumed to explain the same markets and developing countries will be assumed to explain the 

same markets as the emerging and frontier markets together. The United Nations (UN) use the 

classification of developed countries, countries in transition and developing countries. Morgan 

Stanley Capital International (MSCI) use the classification of developed markets, emerging 

markets and frontier markets. To give the reader an understanding of the fundamental difference 

between these concepts and its classification figure 1 is presented for the MSCI classification for 

developed, emerging and frontier markets. In appendix 1 the UN classification can be found. 

 

MSCI ACWI & FRONTIER MARKETS INDEX 

MSCI ACWI INDEX MSCI EMERGING & FRONTIER MARKETS INDEX 

MSCI WORLD INDEX MSCI EMERGING MARKETS INDEX MSCI FRONTIER MARKETS INDEX 

DEVELOPED MARKETS EMERGING MARKETS FRONTIER MARKETS 

Americas 
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Middle East 
Pacific Americas 

Europa, Middle 
East & Africa 

Asia Americas 
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Figure 1: MSCI markets, adapted from (MSCI.com). 
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Criteria Frontier Emerging Developed 

A    Economic Development 
 

 

           A.1       Sustainability of economic development 
 

No requirement 
 

No requirement 
 

Country GNI 
per capita 25% 

above the World 

Bank high 
income 

threshold* for 3 

consecutive 
years 

B    Size and Liquidity Requirements 

 

           B.1       Number of companies meeting the following Standard Index criteria 
       Company size (full market cap)** 

       Security size (float market cap)** 

       Security liquidity 
 

 

 

2 
USD 630 mm 

USD 49 mm 

2.5% ATVR 
 

 

 

3 
USD 1260 mm 

USD 630 mm 

15% ATVR 
 

 

 

5 
USD 2519 mm 

USD 1260 mm 

20% ATVR 
 

C    Market Accessibility Criteria 

           C.1       Openness to foreign ownership 
           C.2       Ease of capital inflows / outflows 

           C.3       Efficiency of the operational framework 

           C.4       Stability of the institutional framework 
 

 

At least some 
At least partial 

Modest 

Modest 
 

 

Significant 
Significant 

Good and tested 

Modest 
 

 

Very high 
Very high 

Very high 

Very high 
 

* High income threshold for 2012: GNI per capita of USD 12,615 (World Bank, Atlas method) 

** Minimum in use for the May 2014 Semi-Annual Index Review, updated on a semi-annual basis 

Figure 2: MSCI classification, adapted from (MSCI.com). 

This categorization is constructed by Morgan Stanley Capital International (MSCI). Figure 2 

shows how markets are divided into the different categories depending on several main variables. 

For the curious reader further information about the Dow Jones Indexes country classification is 

presented in appendix 1.  

 

Goetzmann, Li and Rouwenhorst (2002) studied the long-term global market correlation during 

the last 150 years. They draw the conclusion that the structure of global correlation has been 

changing considerably through time and that the global correlation was near a historical high 

level when the research was made, which creates difficulties for diversification. They also 

mention that diversification relies increasingly on investment in emerging markets. We should 

keep in mind that a study of long-term global market correlation has to deal with the problem 

that there are only long-term data from a few developed countries. Goetzmann, Li and 

Rouwenhorst solved this by adding new markets when they became available for investors. The 

increase of markets should affect the correlation by decreasing it. However as mentioned earlier 

the correlation is despite this on a historical high level. One conclusion that can be drawn from 

their research is that war leads to lower correlation. Their study also showed that correlation 

between markets have historically been instable. If we assume this historically pattern then we 

should expect a decrease of correlation between markets in the future. An argument against this 

would be the increasing globalization that partly is driven by technology. If we believe that the 
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correlation between markets will continue to increase due to globalization then emerging and 

especially frontier markets will play a more important role in investment portfolios in the future. 

Markowitz (1952) and Roy (1952) took correlation into consideration when they created a 

portfolio theory for calculating mean-variance efficient portfolios, which a decade later would be 

used by Sharpe (1964) who developed a model to determine the price of an asset. This model is 

called the capital asset price model also known as CAPM. Sharpe suggested that an asset can be 

priced if the risk free rate of return, the beta2 of the asset and the market risk premium can be 

obtained. The risk free rate subtracted from the market risk premium is the equity risk premium 

and can be found inside the brackets in the CAPM. 

𝐸(𝑅) = 𝑅𝑓 + (𝑅𝑚 − 𝑅𝑓) × 𝛽 

The equity risk premium shows the premium an investor should expect from taking on the risk 

when investing in a well-diversified portfolio. A rational investor would not take on any 

diversifiable risk because only non-diversifiable risks are rewarded in this model. Further on the 

rational investor would not accept a diversified portfolio with a lower premium. A portfolios risk 

and return can be optimized where an optimal portfolio has the lowest possible level of risk for 

its level of return. All these optimal portfolios for different levels of return are shown in the 

efficient frontier. A portfolio’s total risk can be viewed as beta because the unsystematic risk is 

diversifiable. The risk premium is an important tool when deciding which markets the investor 

should be exposed to with a specific return target and risk level. A higher risk premium is 

desirable for investors who seek a higher expected return and are less risk averse. 

 

Ibbotson and Sinquefield (1976) calculated the equity risk premium in the USA over the period 

1926 to 1974. They included five different classes of assets in their research, which were 

common stocks, long-term U.S. government bonds, long-term corporate bonds, U.S. Treasury 

bills and consumer goods (inflation). Annual returns were used for the different assets and were 

formed by compounding monthly returns. They obtained a risk premium of 6.1 percent per year 

for common stocks. For common stocks they used the Standard and Poor's 500 Composite Stock 

                                                 
2 𝛽𝑖 =

𝜎𝑖𝑚

𝜎𝑚
2 =

𝐶𝑂𝑉(�̃�𝑖,�̃�𝑚)

𝑉𝐴𝑅(�̃�𝑚)
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Index3 which also Mehra and Prescott (1985) used when they introduced the equity risk premium 

puzzle. They looked at the historically equity premium in the USA during the period 1889 to 

1978. They obtained an average real return on risk free asset of 0.80 percent. The average real 

return on the Standard and Poor's 500 Composite Stock Index during the same period was 6.98. 

Their conclusion was that the equity risk premium had been 6.18 during the time period 1889 to 

1978. Their study gave similar results as Ibbotson and Sinquefield’s (1976) study which is not 

unexpected when both studies focus on the same market. The small difference could probably be 

explained by that Mehra and Prescott’s (1985) data set reach further back in time. Mehra and 

Prescott (1985) wrote that the equity premium puzzle may not be to ask why the average equity 

return had been so high but rather to ask why the average risk-free rate, in this case the Treasury 

bills, had been so low. 

 

There are two ways to calculate the average return, arithmetic averages and geometric averages. 

Damodaran (2011, p. 109) explains that the difference between these two average returns lies in 

the way the returns are computed. By measuring the simple mean of a series of annual returns 

you will receive the arithmetic average return, while by compounding returns you will receive 

the geometric average return. If annual returns are uncorrelated over the time period studied then 

arithmetic average returns would be a less biased estimate of the premium than the geometric 

average returns. However in reality negative correlation can be found for the returns on stocks. 

This will lead to that the arithmetic average return might be overestimated and therefore the 

geometric average return will give a more fair value. Furthermore when calculating expected 

returns for a long-term perspective the geometric average returns are more appealing. With this 

said the arithmetic average will always give an equal or a larger value than the geometric 

average. A simple example can be used to break down the difference between this two ways of 

calculating the average return. Let’s pretend we invest 1000USD in a frontier market, year one 

we receive a positive return, +50 percent while year two gives a negative return, -50 percent. By 

using the formula for arithmetic average return 𝑟𝑎 =
1

𝑁
[∑(1 + 𝑟𝑝𝑡)] − 1 we will come to the 

conclusion that the average annual return during the two years was zero percent. On the other 

                                                 
3 Standard and Poor's 500 Composite Stock Index (S&P 500) includes 500 of the leading companies on the New 

York Stock Exchange (NYSE) and the NASDAQ stock market (spindices.com). 
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hand with the geometric average return which is calculated 𝑟𝑔 = [∏(1 + 𝑟𝑝𝑡)]
1

𝑁 − 1 gives an 

average annual return during the two years of -13.4 percent. If we simple think of our 1000USD 

investments development for the two years we get that year 1 it grows with 500USD to 

1500USD while year two it is reduced with 750USD which leaves us with an investment that is 

worth 750USD in the end of year 2. With this simple example we can see that the geometric 

average return gives a more fair value when we look at several years’ average return with returns 

that are negatively correlated. Copeland, Weston & Shastri (2013, p. 170) wrote that arithmetic 

averages should be used for asset pricing models because they are forward looking while the 

geometric averages are most appropriate to use when measuring a portfolios historical 

performance.  

 

Jorion and Goetzmann (1999) studied the long term equity risk premium of 39 countries and 

noticed that USA had an unusual high real arithmetic return during the period 1921 to 1996 at 

5.48 percent. Still without subtract the risk free rate it is a lower value than the equity risk 

premium that Ibbotson and Sinquefield (1976) and Mehra and Prescott (1985) obtained for the 

USA and might be explained by that Jorion and Goetzmann’s (1999) study includes data 

observations until 1996. One explanation for this trend of decreasing equity risk premium could 

be that the US market has become more developed which has lowered the risk. For all the 39 

countries in the study the real arithmetic return was 4.59. This is surprisingly because the 

assumption would be to expect less developed countries to bear a higher risk premium. The risk 

for the MSCI USA index4 is at 15.83 while the global index is lower at 11.05. This might be 

explained by the diversification benefits from including more countries and would if so explain 

the lower risk premium. Sweden is another example of high equity risk premium during this time 

period. This could indicate that the Swedish market has been seen as a more risky market by 

investors or it could be an effect of survival bias. Jorion and Goetzmann (1999) explained this 

result with that both USA and Sweden avoided major conflicts during this century where other 

countries such as Germany, France, United Kingdom and Japan where strongly negatively 

                                                 
4 Morgan Stanley Capital International USA index measure the large and mid-cap of the US market and covers 

around 85 percent of the float-adjusted market capitalization in the USA (msci.com). 
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affected. After obtaining a standard deviation5 of the US market that is not significantly higher 

than for other countries they draw the conclusion that the US market at least partly is biased 

upwards during this period by survivorship, which means that the US market shows an unfairly 

high value due to the fact that they avoided big economic destructions from the two world wars. 

Further on they tested how a global-diversified portfolio would have performed and obtained a 

return close to the USA. This shows the benefits of diversifying a portfolio to spread the risk for 

dramatic events. Salomons and Grootveld (2002) took a closer look at the equity risk premium in 

emerging markets and compared it with the equity risk premium of developed countries. They 

obtained a significant higher equity risk premium in emerging markets. This follows the idea of 

that emerging markets are more risky and therefore should bear a higher equity risk premium. 

They also saw a pattern between the global business cycle and when investors in emerging 

markets are rewarded. 

 

We can draw the conclusion from these researches that so far there is not a specific value of the 

equity risk premium that all researchers can agree on. It looks like researchers are starting to 

agree on that it is important to add more countries than only the USA to get a more fair value. 

This seems to result in a lower value. It is important to remember that the equity risk premium is 

both affected by the return on equity and by the rate of return on a risk free investment. Welch’s 

(2000, 2001) studies show that finance and economics professors change their forecasts with 

time, which could indicate that there is no true value for the equity risk premium or at least not 

during a short-term perspective. In any case the equity risk premium will most likely continue to 

play a vital tool for investors. To give the reader a better overview of the equity risk premium a 

table will be presented in the theoretical framework chapter (see table 3 p. 51) including the 

equity risk premium obtained by different researches that are mentioned in this paper. 

 

                                                 
5 Standard deviation (σ) is a measure for risk. It is the positive square root of the variance (VAR) and is often used to 

simplify the understanding of the variance which is the measure of the dispersion of a distribution (Copeland, 

Weston & Shastri, p. 104). 

𝑉𝐴𝑅(�̃�) = ∑ 𝑝𝑖 (𝑋𝑖 − 𝐸(�̃�))
2

𝑁

𝑖=1

 

𝜎(�̃�) = √𝑉𝐴𝑅(�̃�) 
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1.2 Problem discussion 

There are reasons to believe that investments in developing markets will increase in the future. 

Pension funds are big players on the financial markets and Chan-Lau (2005) points this out in his 

study. He mentions three factors that could lead to that developed countries pension funds will 

allocate their investment portfolios more to emerging markets. The first one is a trend to change 

corporate defined-benefit plans6 to defined-contribution plans7. The second is that pay-as-you-go 

systems8 are under pressure in Europe and Japan due to the fact that fertility rates are decreasing 

and that people are expected to live longer. The third factor is that corporate pension funds have 

large funding gaps that were caused of a high allocation to developed markets during the second 

half of the 1990s. This leads to that pension funds managers are starting to consider emerging 

markets as a source to increase their yield. It sounds like developing markets could help increase 

the returns that the pension funds so desperately need. However Chan-Lau also mentions that a 

capital flow to emerging markets could lead to an increased volatility if tactical asset allocations 

would increase. This might if so scare away pension funds from these markets. On the other hand 

could an increase in capital flow to developing markets lower the liquidity risk, which if so 

would make these markets more appealing for risk averse pension fund managers. Bertocchi, 

Schwartz and Ziemba (2010) support the pension funds challenges. They explain that national 

pension funds based on individual contributions will become unsustainable as the workforce 

decrease and the number of pensioners increase due to an increased lifespans length. It is clear 

that in todays developed society changes are needed in the pension system. One solution would 

be to make people work longer because they are expected to live longer. Another would be to 

increase the nativity or more likely increase the immigration of young workforce. However these 

solutions might be hard to implement and meet political resistance. An efficient compliment 

                                                 
6 Defined-benefit plan is a retirement plan which uses a specific formula that is predetermined to calculate an 

employee’s future amount of benefit. This kind of retirement plan is usually funded by the employer’s contribution 

in the private sector. In the public sector this retirement plan often require contribution from the employee (bls.gov). 

 
7 Defined-contribution plan is a retirement plan where the amount of annual contribution is specified. In this system 

accounts are set up for each individual and the benefits are based on the amount that the employer and employee 

contribute and the investment earnings that are made on the money in the account. In this retirement plan it is only 

the employer’s contributions to the account that are guaranteed, not the benefits in the future (bls.gov). 

 
8 Pay-as-you-go (PAYG) systems are pension systems that are usually managed by governments. Pensions are paid 

out of current contributions or taxes. The benefits are based on the government’s commitments or promises (Barr 

2002). 
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would be to increase the pension funds returns and emerging and frontier markets might be a 

possible solution. For pension fund managers, a greater understanding of these markets is needed 

to make more well-founded decisions that can increase the expected return. This study will take a 

closer look at the equity risk premium in developing countries and measure if there are any 

differences between regions as well as between developing markets of different level of 

development. Further on the study will measure correlation between markets to explore which 

markets that can have diversification benefits on an investment portfolio. These diversification 

benefits could help decreasing the risk of the portfolio, however this will not affect the returns 

because it is only non-diversified risk that the investor is rewarded for. More likely it will 

increase the returns if less developed markets can be considered more risky. The diversification 

benefits in combination with more risky assets might therefore shift the portfolio upwards to the 

left to the efficient frontier. Thereby this study will provide a practical contribution by giving 

managers a better decision support, both considering expected return and risk management. 

 

A foundation in the understanding of fund investments in emerging markets is Markowitz (1952) 

who developed a model with a method to calculate mean-variance efficient portfolios. He 

pointed out that investors should seek to maximize the expected return while minimizing the 

variance. Diversification should be made to decrease the variance of the portfolio. Still 

diversification will only have an effect if the securities have low covariances9 between 

themselves. E.g. an assumption would be that all oil companies will be affected by the movement 

of the oil price. Therefore an investment portfolio that consists of only oil companies will not be 

well diversified even if it consists of a large number of companies and will therefore bear an 

unnecessary volatility that the investor is not rewarded for. The example shows a risk related to 

an industry in form of oil producers and the global oil price. As well as industry related risks 

there are market related risks. E.g. can a country’s government and central bank create political 

risks and currency risks, which could have a strong impact on its domestic equity market. The 

portfolio theory indicates that both an allocation between industries and markets could lead to a 

decrease of volatility relative to its expected return. The theory says that a rational investor seeks 

                                                 
9 The covariance measure how two random variables move in relation to each other. A negative covariance means 

the variables moves in different directions (Copeland, Weston & Shastri, p. 109). 

 

𝐶𝑂𝑉(𝑋, 𝑌) = 𝐸 ((𝑋 − 𝐸(𝑋))(𝑌 − 𝐸(𝑌))) 
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maximum return on his portfolio and would therefore not take on any diversifiable risk because 

only non-diversifiable risks are rewarded. Further a portfolios risk and return can be optimized 

where an optimal portfolio has the lowest possible level of risk for its level of return. All these 

optimal portfolios for different levels of returns together form the efficient frontier. A rational 

investor will therefore create a portfolio that can be found on the efficient frontier and that match 

the investors willingness to take on risk to be rewarded with a greater return. 

 

Markowitz’s portfolio theory later on lead to that Sharpe (1964) developed the capital asset price 

model also known as CAPM which is used to determine the price of an asset. The CAPM 

includes the risk-free rate, equity risk premium and beta to determine an assets price. It shows 

that an investor can expect a higher return from an asset with a higher quantity of risk. This 

follows the same idea as Markowitz portfolio theory where an optimized portfolio on the 

efficient frontier that has a higher volatility will also have a higher expected return. Markowitz 

and Sharpe received together with Miller the 1990 Alfred Nobel Memorial Prize in Economic 

Sciences (Nobelprize.org). Sharpe’s model were tested by Black et al (1972), Fama & MacBeth 

(1973) and Blume & Friend (1973) who obtained a positive but weak relationship between 

average return and beta. Later on Roll (1977) pointed out problems with Sharpe’s model’s 

empirical testability. Arbitrage Pricing Theory also known as APT extends the market-risk 

model by including multiple factors and was primarily developed by Ross (1976). 

 

CAPM includes the equity risk premium and several researchers have tried to figure out the 

value of it. Ibbotson and Sinquefield (1976) obtained an equity risk premium in the USA of 6.1 

percent. Mehra and Prescott (1985) looked at the Standard and Poor's 500 Composite Index and 

obtained an average real return of 6.98 percent and a risk free rate of 0.80 percent , which gave 

them a similar equity risk premium of 6.18 percent. They introduced the equity risk premium 

puzzle and wrote that the question might not be why the average equity return had been so high 

but rather to ask why the average risk-free rate had been so low. They explain this by that the 

parameter α that measures the curvature of the utility function and in this case the people’s 

willingness to substitute consumption between successive yearly time periods significantly 

exceeds one. E.g. at α = 2 the model gives an average risk-free rate of 3.7 percent or more per 

year. They pointed out that this is considerably larger rate than the sample average of a risk free 
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rate at 0.80 percent, which they use to calculate the equity risk premium. A higher risk free rate 

would lead to a lower equity risk premium. Jorion and Goetzmann (1999) included 39 countries 

and draw the conclusion that the US market at least partly had been biased upwards by 

survivorship. This shows the importance of including several markets when conducting a 

research and is one reason to why this study will include many markets. There is a problem with 

if USAs government bonds can be assumed as risk free when looking at long term equity risk 

premium (Goetzmann & Ibbotson 2005). More countries should be included to lower the 

survivor bias (Dimson, Marsh & Staunton 2003), which was corroborated with their lower result 

of 5.9 percent and later on Dimson, Marsh, and Staunton (2011) looked at 19 markets from the 

DMS database and believed the equity risk premium to be 4.5–5 percent. They looked at the time 

period 1900 to 2010 and pointed out the importance of using a long-term perspective to be able 

to understand risk and return. They highlighted that survival bias leads to a loss of value 

averaging 0.1 percent per year and therefore they concluded that survivorship bias is negligible 

in world stock market returns. This would if so means that it is not important to include several 

markets in a research for this reason. They used Treasury bills10 as risk free rate. Welch (2000) 

used a survey approach and obtained an equity risk premium of 7 percent and Welch (2001) 

obtained an equity risk premium of 5.5 percent, which shows that market participant’s view of 

equity risk premium is not constant. Many investors use textbooks, historical data and finance 

professors as source when estimating the expected equity risk premium (Fernandez 2014). This 

indicates that the participants on the financial markets daily put their trust to academic researches 

when it comes to equity risk premium and shows the importance on further studies on this area 

which have a strong practical contribution. 

 

The portfolio theory points out the importance of diversification. Diversification should not rely 

on the number of securities. The correlation between securities has to be taken into consideration 

(Markowitz 1952). Long before, benefits from geographical distribution of capital were 

discussed by Henry Lowenfeld (1909) and already in 1720 international cross-border investment 

could be found in Europe (Elton, Gruber, Brown & Goetzmann 2010). The global correlation is 

                                                 
10 Treasury bills are issued by the United States Department of the Treasury and is a government debt instrument 

used to finance the national debt. Treasury bills are sold at a discount and the discount rate is determined at auction. 

Interest is only payed at maturity. There are 4-, 13-, 26- and 52-week bills, which means that the bills mature in one 

year or less (treasurydirect.gov). 
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near a historical high level (Goetzmann, Li & Rouwenhorst 2002; James, Kasikov & Edwards 

2012). The correlation has been increasing between 1976 and 2006 (Johnson & Soenen 2009). 

Hanna, McCormack and Perdue (1999) found no international diversification benefits for 

American investors during 1988 to 1997, which is connected to the high correlation between 

markets. However Statman and Scheid (2008) wrote that correlation is not a good indicator for 

diversification benefits. They believe that a return gap is a better measure of the benefits of 

diversification. Correlations are asymmetric and stronger in down markets (Erb, Harvey & 

Viskanta 1994). Pukthuanthong and Roll (2009) found strong evidence of growing integration 

for most countries. Jacquillat and Solnik (1978) and Rowland and Tesar (2001) found weak 

evidence for that investments in multinational companies could have provided diversification 

benefits for investors in USA. This indicates that it is not enough for American investors to 

invest in multinational companies that are listed on American stock markets to receive 

diversification benefits but that they rather have to allocate investments to different foreign 

equity markets to obtain diversification benefits. 

 

Salomons and Grootveld (2002) obtained a significant higher equity risk premium in emerging 

markets. This follows the same pattern as Barry and Rodriguez (1998) research that found 

emerging markets in Latin America performing better than the S&P 500 index but also having a 

higher risk. They used the emerging markets data base (EMDB) from the international finance 

corporation and a time period of 1975 to 1995. Their contribution was to give an overview for 

the Latin Americas emerging markets risk and return. Barry and Rodriguez mentioned that the 

equity markets in Latin America had experienced among the highest level of volatility for 

investment performance during the last twenty years. This is partly due to currency movements 

and frequently changes of economic policies. They also found supports for that the correlation 

between Latin American markets and the S&P 500 index was low, which can be used by 

American investors to obtain diversification benefits. Nestorovski and Naumoski (2013) also 

came to the conclusion that developing countries have a higher equity risk premium. Their 

research showed that developing countries had on average an equity risk premium that was 4.3 

times larger than for developed countries. More integrated stock markets suffered a larger price 

drop during financial crisis (Bae & Zhang 2014) and the world volatility is less synchronized 

with emerging markets than with developed markets (Duncan & Kabundi 2014). This supports 
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Barry and Rodriguez’s (1998) conclusion that emerging markets in Latin America provides 

diversification benefits for foreign investors.  

 

Markowitz (1952) showed that both correlation and equity risk premium is of high value when 

creating a portfolio. This study will observe if an increase in emerging markets development 

leads to an increase in correlation. Further on the study will determine, which regions and 

markets that have a low or negative correlation. This information will hopefully be a practical 

contribution that could help investment portfolios to perform better. There is a gap in prior 

researches due to the fact that they are assuming all emerging markets to be similar. Salomons 

and Grootveld (2002) focused on comparing equity risk premium between developed markets 

and emerging markets. This paper will take this approach one step further by investigate if there 

might be a large difference between developing countries. By dividing markets into indices 

depending on level of development more knowledge could be obtained which would be 

beneficial when constructing an investment portfolio. For an investor it is not only a decision of 

investing in developing countries or not, but also which of them to invest in. As well as that the 

development level might have an impact on equity risk premium also a difference might be 

obtained between regions. By including more recent data in this study it will be interesting to see 

if Salomons and Grootveld’s (2002) research results can be supported. Bertocchi, Schwartz and 

Ziemba (2010) talks about the change in demography and its negative effect on pension funds. 

Chan-Lau (2005) mentions that emerging markets could be used as a source to increase the 

pension funds yield. Due to this fact it should be of increasing interest for pension funds 

managers to understand more about how they can allocate their portfolios to increase its expected 

returns. Still risk management is of high priority and therefor knowledge has to be obtained 

before investing in new markets or assets. This paper will hopefully bring more clarification to 

this matter. 

 

Salomons and Grootveld (2002) and Erb, Harvey and Viskanta (1996) divided countries in two 

groups, developed and developing countries, to analyze the differences between these two 

groups. This gave them knowledge about the differences between developed and developing 

countries. However this method will not bring any knowledge about if there are differences 

between developing countries. Salomons and Grootveld (2002) used Morgan Stanley Capital 
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International (MSCI) indices for developed markets and the International Financial Corporation 

(IFC) indices for emerging markets. They used monthly total returns that are denominated in US 

dollars. They used the time period 1976 to 2001 and faced the issue that not all emerging markets 

in the study were available from 1976. Salomons and Grootveld (2002) solved this by adding 

more countries to the study as time progressed. To use US dollars as currency is mainly due to 

the fact that it is the most used currency in the world. This choice gives indirect the study a focus 

on American investors. Nevertheless it is necessary to use one currency for all markets to be able 

to compare the results. This study will follow the same approach but also two other approaches 

where the developing countries are divided into groups depending on developed level as well as 

depending on region. Therefore this study will be able to compare the three different approaches 

to draw the conclusion if a dividing of the developing countries can bring more knowledge and 

should be conducted in future researches on this topic, or if there is no significant differences 

between developing countries. This will be a method contribution from this study. 

 

Markowitz (1952) mentioned that rational investors would not accept an investment with higher 

risk if it does not also promise a higher expected return. However this applies only if the investor 

possesses the knowledge. Treasury bills have a lower risk than Treasury bonds11 and Stocks have 

a higher risk than Treasury bonds. Claessens, Dasgupta and Glen (1995), Barry, Peavy and 

Rodriguez (1997) and Salomons and Grootveld (2002) all draw the conclusion from their studies 

that emerging markets have higher risk than developed markets but also higher return. This study 

will bring a contribution to if this argument can be supported. Further on this research aim on 

determine if this argument also is true among developing countries. The assumption would be 

that emerging markets bear a lower risk premium than frontier markets due to the fact that less 

developed markets should bear a higher risk. 

 

Mehra and Prescott (1985) introduced the equity risk premium puzzle. They were surprised of 

how high the historically equity premium had been in the USA during the 1889-1978 period. 

They also pointed out that the Treasury bill had been on a notable low level during the same 

                                                 
11 Treasury bonds are issued by the United States Department of the Treasury and is a government debt instrument 

used to finance the national debt. The bonds pays an interest every six months until they mature after 30 years. The 

investor will get paid the bonds face value when it matures. The minimum purchase is 100usd (treasurydirect.gov). 
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period. This study will partly contribute to this puzzle by calculating the equity risk premium for 

a large group of countries. This will lower the survival bias and help to generate a more fairly 

value. The historical limitation in the dataset this study will use prevents it to be compared with 

the results of the Mehra and Prescott’s study. Therefore the contribution to this specific academic 

area will solely be in form of modern equity risk premium. This study will calculate the equity 

risk premium from historical data instead of using a survey approach. This is mainly because 

Welch (2000, 2001) showed how volatile the results can be from a survey approach. 

 

Goetzmann, Li and Rouwenhorst (2002) pointed out that the global correlation was near a 

historical high level when the research was made, Johnson and Soenen (2009) looked at the 

average simple correlation during the period 1976 to 2006 and found an increasing correlation 

during the three decades. This study will measure the correlation between developed countries to 

see if same results are obtained. More interestingly it will also contribute with correlation of 

emerging and frontier markets to measure if this trend also can be seen among developing 

countries. If we believe that the global correlation will continue to increase then it is of high 

value for investors to find which markets they can use to increase their portfolio’s 

diversification, hence it is only the non-diversifiable risk that is rewarded. 

 

From prior researches we can see a trend of increasing correlation between global markets and at 

the same time we see a decreasing expected equity risk premium. This combination will create a 

dilemma for the pension fund system if the development continue in the same direction. 

Therefore this research aims to generate a deeper understanding for developing markets equity 

risk premium and correlation so that pension fund managers and other global investors can use 

developing countries to create optimal investment portfolios with higher diversification and 

increased expected return. 

 

1.3 Contribution 

1.3.1 Methodological contribution 

The study will investigate if more knowledge can be obtained when equity risk premium and 

correlation studies are constructed by dividing markets into different indices depending on the 

markets level of development, developed, emerging and frontier markets, which to my 
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knowledge never has been done in earlier empirical studies concerning the equity risk premium. 

Prior studies have only focused on developed markets or developed and emerging markets, but 

deselected frontier markets. Further emerging and frontier markets will be divided into indices 

depending on region, which to my knowledge is a new approach in these kinds of studies. This 

approach will examine if there is a difference between developing markets in different regions, 

this should if so be taken into consideration in future researches of developing markets 

concerning the portfolio theory. Prior studies have only looked at emerging markets when 

studying developing markets and not considered that there might be a regional difference 

between these markets. Finally a government bonds index will be created of the G7 countries 

except Italy to compare it to Treasury bonds. This might bring a new discussion to the academic 

area of equity risk premium, by questioning why there is no discussion about survival bias when 

it comes to the risk free-rate. 

 

1.3.2 Theoretical contribution 

This study will contribute to the equity risk premium and thereby to the portfolio theory by 

generating a deeper understanding for how the equity risk premium relates between markets of 

different levels of development as well as between regions. The equity risk premium will be 

calculated with both arithmetic and geometric mean, with different time periods as well as with 

different risk-free assets. This will generate a deeper understanding for how the choice of 

approach affects the equity risk premium as well as investigating whether there is a trend of 

falling equity risk premium or not. To penetrate deeper into the equity risk premium, different 

types of risk will be examined to give an understanding for their impact on markets of different 

levels of development. Further correlation between markets will be measured to see how 

different markets relate to each other as well as to test if there is a trend of increasing correlation 

between markets. The equity risk premium and the correlation are both connected to the portfolio 

theory and the results will hopefully bring a broader understanding of how optimal portfolios can 

be constructed along the efficient frontier. Furthermore the equity risk premium is a cornerstone 

in several important financial models and a deeper understanding for the equity risk premium can 

therefore contribute to models which are used to calculate investors required return, corporates 

investment calculation models etc. Finally the equity risk premium explains the relation investors 

have to risk. Financial markets do not consist of assets, but rather by investors who come 
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together to exchange assets. Therefore it is essential to understand these investors view on risk to 

understand the financial markets and the equity risk premium can partly explain this. 

 

1.3.3 Practical contribution 

This study hopes to bring new knowledge that can be used by risk averse investors to generate a 

higher expected return on their investment portfolios and increase its diversification benefits. A 

deeper understanding for expected return and risk will be useful in risk averse investor’s quest to 

generate optimal portfolios. The study will bring up pension funds as an example of risk averse 

investors to connect this study’s results as a part of a solution to the growing dilemma of the 

negative impact that the increasing demography has on pension funds in developed societies. 

Further on an increase of investments in emerging and frontier markets would lead to an 

improved source of capital for companies in these developing countries, which in the long run 

could lead to increased development and a decreasing poverty. 

 

1.4 Problem statement 

How are emerging and frontier markets correlated with each other as well as with more 

developed markets? 

 

Which level of development of markets are most beneficial investments for the portfolio? 

 

How does equity risk premium relate between regions? 

 

1.5 Purpose 

The purpose with this research is to investigate to which level emerging and frontier markets can 

be used to increase portfolios’ performance. Further the paper aims to determine which kind of 

markets as well as regions that are more beneficial to invest in. 
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______________________________________________________________________________ 

The introduction of this paper has pointed out the developed countries pension funds lack of 

generating returns for the aging population it is facing. Portfolio theory has been discussed which 

both can be applied on a pension fund’s portfolio as well as on a portfolio of an individual 

investor. Both equity risk premium and diversification have to be taken into consideration when 

constructing a portfolio. Diversification benefits are not simply obtained by including many 

assets in the portfolio but rather by taking into consideration the covariance between them. The 

global correlation is on a historical high level, which drives investors to seek for new less 

integrated markets to obtain diversification benefits. These emerging and frontier markets are 

usually associated with a higher equity risk premium, which should increase the portfolios 

expected return as well as its risk. However the diversification benefits from these markets might 

have a positive effect on the risk of the portfolios. Therefore it is of high value to obtain more 

knowledge about emerging and frontier markets, so that investors can create more optimized 

portfolios but also to understand how the level of development of the market as well as region 

affect the equity risk premium and correlation. 

______________________________________________________________________________ 
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2 Research method 

______________________________________________________________________________ 

The following part of the paper will introduce and motivate the study’s research approach and 

research strategy. This will give the reader an understanding of the choice of method and how it 

affects and contributes in the quest of fulfilling the objectives of the study. Finally the choice of 

theoretical framework will be discussed. 

______________________________________________________________________________ 

 

2.1 Research approach 

The focus of the study is to decide if developing countries are beneficial to include in an 

investment portfolio and if it can lead to a shift in the efficient frontier. Both return and risk will 

be analyzed. Equity risk premium and correlation will be measured to indicate which markets 

that could be used to increase a portfolio’s expected return and as a diversification tool. Further 

on the study aims to analyze if differences can be obtained between markets with different level 

of development as well as between regional differences. The contribution will mainly be to 

explain how developing countries as assets in an investment portfolio changes its characteristics 

when the countries are developing. Portfolio theory, equity risk premium and correlation are all 

well documented areas and this research will therefore use a deductive research method to build 

on previously studies to bring more knowledge to the research area. Therefore an inductive 

research method that would generate new theories is a less appropriated approach and is 

deselected. This study will build on established theories to generate hypotheses that then will be 

tested by analyzing data observations that are relevant to conduct conclusions about the 

hypotheses. Bryman and Bell (2015) explain deductive theory as “The researcher, on the basis of 

what is known about a domain and the theoretical consideration within it, deduces a hypothesis 

(or hypotheses) that must be subjected to empirical scrutiny.” (Bryman & Bell 2015, p. 23) 

 

2.2 Research strategy 

This study will use a quantitative method to try to give an accurate and statistical view over the 

historical performance of the markets which are included in the study. A qualitative method 

would lead to difficulties to answer the problem statement due to that this research aim is to 
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understand different kinds of markets around the world. One possible approach would be to do a 

survey where emails are sent with questions to financial professors. However, this study wishes 

to cover frontier markets that prior researches have not included and therefore the quantitative 

method is a more appropriate approach. Due to the limitation in the possibility to collect primary 

data this research will build on a secondary analysis which will use secondary data from well-

established banks and other financial institutes that can be considered trustworthy sources. To 

obtain statistically credible results monthly observations will be used over a longer time period 

for a large group of markets. Still the fact that data from many less developed countries are less 

reliable cannot be removed. Bryman and Bell (2015) mention several advantages of using 

secondary analysis. Cost and time can be reduced by using this approach. High quality data can 

be used for the research that might not have been possible to gather by the researcher alone. This 

also open the possibilities to conduct a research on a larger geographical area, even on a global 

scale. Secondary analysis also gives the researcher the opportunity of longitudinal analysis by 

gather data from the past which can be used to analyze trends. Another mentioned advantage is 

that by reducing the time spent on collecting data more time can be used to analyze data. They 

also mention a few limitations of secondary analysis. A lack of familiarity with the data because 

the researcher is not collecting the data himself and therefore time needs to be spent on getting 

familiar with it. The researcher has no control over the data quality and therefore this should be 

kept in mind when deciding which data sources that should be used. The researcher should also 

be aware of that key variables for the specific study might not be possible to get a hold on by 

using secondary data. 

 

The study is based on the dualistic ontology as research sees the world and man as separated 

from each other. The study has an objectivist epistemological approach that assumes that 

knowledge exists independently of man and thus can produce objective knowledge. Since the 

study is based on the dualistic ontology and objectivist epistemology it is positivist. Bryman and 

Bell (2015) explain positivism as when a study is conducted in an objective way where the 

purpose of theory is to generate hypotheses that can be tested. In this study the used data sources 

as well as the procedures will be explained so this research easily can be replicated by others. 

The study will use a quantitative approach with secondary data which thereby will minimize 

biases and values in the study. Bryman and Bell (2015) mention that it is of importance that a 
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research’s result is not affected by the researcher’s expectations and characteristics. Therefore a 

researcher should not let his or hers biases and values affect the research. It is of high value to 

conduct a study that later on can be replicated by other researchers so the validity of the results 

can be proved and accepted by the research community. A researcher should therefore clearly 

spell out his or hers procedures so other researchers can replicate it. Due to that secondary data 

are collected from the well-known data sources Datastream and Bloomberg it will make this 

study easy to replicate. It is however important that the study’s approach is clearly described as 

the results must be proved by other researchers to really be accepted by the academic 

community. The study is written in English to reach a broader audience and thereby also 

increases the chance that the study will be replicated. 

 

2.3 Choice of theoretical framework 

Research articles will be the main source to the theoretical framework with a focus on research 

articles that have been published in high reputable academic journals. However due to the fact 

that emerging and especially frontier markets are a relatively new research area in finance, less 

reputable academic journals will have to be used for this research area as well as some non-

published research articles in case there are holes in the theoretical framework that cannot be 

covered from academic journal sources. Peer review is used by academic journals to maintain 

high quality for the academic studies included in their editions. This is done by letting experts of 

the specific academic area review new studies before publishing them. It is common that the 

script is sent back to the author for revision. The Editor in Chief makes the final decision if the 

paper reach a certain level to be published in the academic journal. Due to this process these 

studies can be considered more trustworthy than non-published papers (omicsonline.org). There 

is also a hierarchy among academic journals, with some more respected journals. For the 

academic area of finance, The Journal of Finance, which is published by The American Finance 

Association is maybe the most prestige journal. “It is one of the most widely cited academic 

journals on finance and one of the most widely cited journals in all of economics as well.” 

(afajof.org). However it is important to always have a critical view on literature. A potential 

disadvantage of the peer review system is that new ways of thinking can be limited if they are 

considered radical among the academic society. 
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The theoretical framework will begin with covering the portfolio theory to give an understanding 

of the academic society’s view of an investment portfolio. Further on risk management in form 

of theory of diversification with a focus on correlation, and theory of equity risk premium will be 

covered to give a view of the research area. The theoretical framework will lead to an 

understanding of how an efficient investment portfolio is created. Researches with a focus on 

developing countries will be audited to create an understanding of how developing countries 

relate to developed countries in the form of investments. By using this approach a transparent 

view of developing countries characteristics as investment can be achieved. This will result in 

that hypotheses can be constructed to deduce new knowledge from this research area that can be 

beneficial for the academic society as well as for investors with an interest for emerging and 

frontier markets. 

 

______________________________________________________________________________ 

The study will use a deductive research method to bring more knowledge to the already existing 

research area. An inductive research method is deselected due to the reason that this paper is not 

aiming to generate new theories. The research will use a quantitative method because this 

strategy will be able to find answers to the problem statement whereas a qualitative method 

would have difficulties to do so. Secondary data from Datastream and Bloomberg will be used 

due to the studies global perspective and limited resources. Research articles will be the main 

source to the theoretical framework and main theories will be included for all the academic areas 

that are covered in this study. 

______________________________________________________________________________  
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3 Theoretical framework 

______________________________________________________________________________ 

The theoretical framework chapter begins with describing the theories regarding the construction 

of a portfolio, which is an important foundation in the study. Further on theories concerning the 

equity risk premium will be presented followed by correlation and diversification benefits. 

Thereafter emerging and frontier markets will be covered, risk and finally theory concerning 

pension funds. This part will give the reader a deeper understanding of the problem this research 

is studying, generate hypotheses that later can be tested and work as a foundation for the 

following analysis. 

______________________________________________________________________________ 

 

3.1 Portfolio theory  

Markowitz is called the father of the modern portfolio theory, however Roy also developed 

similar ideas at the same time period. There are two main differences between these two papers 

in 1952. The first was that Roy (1952) recommended a specific portfolio for the investors while 

Markowitz (1952) made it possible for investors to choose the portfolio that was most desired 

depending on risk and return along the efficient frontier. Secondly Roy (1952) allowed both 

positive and negative investments in securities while Markowitz (1952) only allowed positive 

investments (Markowitz 1999). 

 

An investor should see expected return as desirable while variance of return should be seen as 

undesirable. The investor has a choice of different combinations of expected returns and variance 

for the portfolio the investor wishes to create. He should seek to maximize the expected return 

for the level of variance he is willing to take on in form of risk, or minimize the variance for the 

level of expected return he is seeking. This would lead to the construction of an efficient 

portfolio. The different efficient portfolios together shape the efficient frontier. A rational 

investor should pick one of these efficient portfolios. It is important to keep in mind that variance 

does not just simply reduce when adding a large number of assets but rather by adding assets 

with low covariance among themselves. Therefore an investor has to consider which kind of 
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assets to include in the portfolio to obtain a well-diversified portfolio, e.g. investing in just one or 

a few industries might not lead to a big gain in diversification benefits Markowitz (1952). 

 

A portfolios expected return with N number of assets: 𝐸(𝑅𝑝) = ∑ 𝑤𝑖𝐸(𝑅𝑖)
𝑁
𝑖=1  

 

A portfolios variance with N number of assets:  𝑉𝐴𝑅(𝑅𝑝) = ∑ ∑ 𝑤𝑖𝑤𝑗𝜎𝑖𝑗
𝑁
𝑗=1

𝑁
𝑖=1  

wi: percentages invested in asset i. 

wj: percentages invested in asset j. 

σij: covariance of asset i with asset j. 

 

Covariance of asset X and Y:  𝐶𝑂𝑉(𝑋, 𝑌) = 𝐸 ((𝑋 − 𝐸(𝑋))(𝑌 − 𝐸(𝑌))) 

 

Figure 3: The efficient frontier, adapted from (Copeland, Weston & Shastri 2013, p. 148). 

𝑤𝑖 =
𝑚𝑎𝑟𝑘𝑒𝑡 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑖𝑛𝑑𝑖𝑣𝑖𝑑𝑢𝑎𝑙 𝑎𝑠𝑠𝑒𝑡

𝑚𝑎𝑟𝑘𝑒𝑡 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑎𝑙𝑙 𝑎𝑠𝑠𝑒𝑡𝑠
 

wi: the weight of each asset in the market portfolio. 

 

Figure 3 shows the market portfolios (M), standard deviation (σ(Rm)) and its expected return 

(E(Rm)). The Capital Market Line (CML) is the straight line that connects the market portfolio 

with the risk-free rate (Rf). CAPM requires that the market portfolio must be an efficient 

portfolio when it is in equilibrium. In a market equilibrium there will not be any excess demand 
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and all assets will be priced at the level where all assets are held by investors. Therefore all 

assets on the market will be included in the market portfolio weighted to their value (Copeland, 

Weston & Shastri 2013, p. 147). 

 

Sharpe (1964) created the first market equilibrium theory of asset prices that took risk into 

consideration. It was named the Capital Asset Pricing Model (CAPM). He explained that a 

rational investor should choose any desired point along a capital market line. The investor can 

only obtain a higher expected rate of return by increasing the risk, which is shown in the CAPM 

(Sharpe 1964). 

 

CAPM:    𝐸(𝑅) = 𝑅𝑓 + (𝑅𝑚 − 𝑅𝑓) × 𝛽 

 

Beta for an asset:   𝛽𝑖 =
𝜎𝑖𝑚

𝜎𝑚
2 =

𝐶𝑂𝑉(�̃�𝑖,�̃�𝑚)

𝑉𝐴𝑅(�̃�𝑚)
 

 

Beta for the market portfolio:  𝛽𝑚 =
𝐶𝑂𝑉(�̃�𝑖,�̃�𝑚)

𝑉𝐴𝑅(�̃�𝑚)
=

𝑉𝐴𝑅(�̃�𝑚)

𝑉𝐴𝑅(�̃�𝑚)
= 1 

 

A risk-free asset’s covariance with the market portfolio is zero, thus a beta of zero, while the 

market portfolio has a beta of one, because the covariance of the market portfolio with itself is 

equal to the market portfolio’s variance. A beta lower than one, indicates an asset with a lower 

risk than the market, while a beta larger than one indicates an asset with a higher risk than the 

market (Copeland, Weston & Shastri 2013, pp. 149-150). The CAPM formula shows how 

important it is to calculate the expected return by using a correct risk premium. This study will 

generate equity risk premium for different levels of market development. 
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Figure 4: Security market line, adapted from (Copeland, Weston & Shastri 2013, p. 149). 

𝑡𝑜𝑡𝑎𝑙 𝑟𝑖𝑠𝑘 = 𝑠𝑦𝑠𝑡𝑒𝑚𝑎𝑡𝑖𝑐 𝑟𝑖𝑠𝑘 + 𝑢𝑛𝑠𝑦𝑠𝑡𝑒𝑚𝑎𝑡𝑖𝑐 𝑟𝑖𝑠𝑘 

The total risk can be decreased by diversifying away the unsystematic risk. 

 

The CAPM was created with several assumptions. Copeland, Weston and Shastri (2013) explain 

them as: 

1. Investors are risk-averse individuals who maximize the expected utility of 

their wealth. 

2. Investors are price takers and have homogeneous expectations about asset 

returns that have a joint normal distribution. 

3. There exists a risk-free asset such that investors may borrow or lend unlimited 

amounts at a risk-free rate. 

4. The quantities of assets are fixed. Also, all assets are marketable and perfectly 

divisible. 

5. Asset markets are frictionless, and information is costless and simultaneously 

available to all investors. 

6. There are no market imperfections such as taxes, regulations, or restrictions 

on short selling. 

(Copeland, Weston & Shastri 2013, pp. 145-146, 150) 
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Bakshi and Chen (1994) discovered that demographic fluctuations had a significant impact on 

the prices of the capital market. When the population ages the demand for housing declines and 

the demand for financial investments increase due to the life-cycle investment hypothesis. An 

aging population leads to an increasing average risk aversion, which gives higher equilibrium 

risk premiums. 

 

3.2 Equity risk premium 

Ibbotson and Sinquefield (1976) looked at the historical rates of return for five different kinds of 

assets in the USA during the time period 1926 to 1974. The total rates of return were used, i.e. 

both capital gains or losses and dividend or interest were included. By compounding monthly 

returns they constructed annual returns for each of the following five assets. 

 Common stocks 

 Long-term US government bonds 

 US Treasury bills 

 Long-term corporate bonds 

 Consumer goods (inflation) 

 

For the common stocks they used the S&P composite index. These days the S&P composite 

index includes 500 of the US largest stocks based on its stock market value. However before 

1957 the index were including 90 of the largest stocks. Long-term US government bonds were 

collected from the Center for Research in Security Prices (CRSP). They constructed a 20 year 

term bond portfolio. They assumed that there was no default risk on the bonds and created a one-

bond portfolio. This led to a low diversification but due to the assumption this was not a serious 

problem. The CRSP was used as the source for the US Treasury bills as well. For the Long-term 

corporate bonds they used the Salomon Brothers High Grade Long-Term Corporate Bond Index 

for the time period 1969 to 1974. Standard and Poor’s monthly High-Grade Corporate 

Composite Bond Index was used for the time period 1926 to 1945. The years between these two 

indices (1946 to 1968) Ibbotson and Sinquefield (1976) backdated the Salomon Brothers index 

using monthly data. Consumer Price Index (CPI) which shows the change of consumer goods 

prices was used for inflation. The US Treasury bills compounded annually return was 2.2 

percent, which was on the same level as the rate of inflation. 
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Geometric mean annual return:  𝑅𝐺 ∗ (𝑇1, 𝑇2) = (∏ (1 + 𝑅𝑇)𝑇2
𝑇=𝑇1

)
1

𝑇2−𝑇1+1 − 1 

T1: year 1 

T2: year 2 

RT: annual calendar returns 

 

Arithmetic mean annual return:  𝑅𝐴 ∗ (𝑇1, 𝑇2) = ∑ 𝑅𝑇/(𝑇2 − 𝑇1 + 1)
𝑇2
𝑇=𝑇1

 

 

The Geometric return is always equal to or lower than the Arithmetic return: 

𝑅𝐺 ∗ (𝑇1, 𝑇2) ≤ 𝑅𝐴 ∗ (𝑇1, 𝑇2) 

 

Ibbotson and Sinquefield (1976) wrote that risk-averse investors dominate the capital markets 

and these investors expect a compensation for investing in risky assets, e.g. common stocks 

instead of assets that are seen as risk free such as US Treasury Bills. This compensation is called 

the risk premium. 

 

Frequently risk premium:   𝑅´𝑝,𝑡 = 𝑅𝑚,𝑡 − 𝑅𝑓,𝑡 

Rm,t: Returns from common stocks 

Rf,t: Return from Treasury bills 

 

During the time period 1926 to 1974 Ibbotson and Sinquefield (1976) found that common stocks 

had a compounded annually total return of 8.5 percent and 3.5 percent if dividends were 

excluded. The investors were during this time period rewarded a risk premium of 6.1 percent for 

taking the risk of investing on the stock market. Further on Ibbotson and Sinquefield (1976) 

compared Fisher and Lories (1970) results of a 9.3 percent return for the time period 1926 to 

1965 with their return of 10.4 percent for the same time period. For the entire period of the study 

they obtained an arithmetic return of 10.9 percent for stocks which gave a risk premium of 8.8 

percent. The research showed that during a long-term period common stocks had outperformed 

the other four kinds of assets. However it also showed that common stocks bear a higher risk 

than the other four kind of assets. They measured a standard deviation of 22.5 percent for the 

annual return and the range between returns were 54 percent to -43.3 percent. 32 out of 49 years 
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gave positive returns and the longest period of negative returns was 1929 to 1942, which was 14 

years in a row. Ibbotson and Sinquefield (1976) showed that the risk is reduced when investing 

for a longer time period by comparing the highest and lowest annual return during 5, 10 and 20 

years period. The highest five years period gave an annual return of 23.9 percent while the 

lowest gave -12.5 percent. For a ten years period the highest was 20.1 percent and the lowest -0.9 

percent. Finally for a 20 years period the highest annual return was 16.9 percent and the lowest 

3.1 percent. 

 

Jorion and Goetzmann (1999) estimated global long-term returns for the 20th century by examine 

39 markets during the time period 1921 to 1996. They included both markets that survived and 

markets that had a temporary or permanent interruption. They pointed out the importance of an 

investment’s rates of return when compounded over a long-term and exemplified with the 

development value of Manhattan Island, bought in 1626 for around 24 USD. Compounding at 

three percent rate of interest it would have led to a value of 1.3 million USD in 1995, while if the 

percent rate of interest would have been five percent then the value would have been 1.6 billion 

USD in 1995. They found that the US stock market performed better than other markets with a 

geometric average real return of 4.32 percent (arithmetic average real return of 5.48 percent), 

while the median geometric average real return for the other countries were at 0.75 percent. 

Jorion and Goetzmann (1999) explained this large difference with that the US market has been 

biased upward by survivorship. However, it could also be due to different risk aversion or 

expectations about risk. They obtained a volatility of the US market of 16.2 percent, not 

particular high when compared to the other markets and therefore the US market’s volatility does 

not explain the higher compensation on the US market. By examine the dividends between US 

and the other markets Jorion and Goetzmann (1999) draw the conclusion that their result of a 

higher compensated US market is not due to dividend bias. During the period 1970 to 1995 US 

dividend effect was 4.14 percent while the average for the other countries was 4.25 percent. The 

correlation between the US index returns and the non-US index was 0.452 in dollar terms. The 

US index had a volatility of 15.8 percent while the global index had a volatility of 11.05 percent. 

From these results they draw the conclusion that the main benefit from creating a global 

diversified portfolio is the reduction of risk rather than the increase of return. Ritz’s (1988) 

hypothesis suggests that higher equity premium should be found in markets with historically 
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more interruptions. However this does not explain the high compensation on the US market but 

rather the opposite.  

 

Dimson, Marsh and Staunton (2003) studied equity returns in 16 markets12 during the time 

period 1900 to 2002 to estimate the equity risk premium and to draw a conclusion about the 

future equity risk premium. They pointed out how important it is to look at a long-term 

perspective to not end up covering just a period of a bull or bear market, which would give a 

misleading result. They created an unweighted average index for the 16 markets. This index had 

a geometric mean of 4.5 percent and an arithmetic mean of 6.9 percent when the equity risk 

premium was calculated using Treasury bills as the risk-free rate. The standard deviation was 

22.8 percent. If Treasury bonds are considered as risk-free assets, the geometric mean for the 

same index was 3.8 percent and the arithmetic mean was 5.9 percent, with a standard deviation 

of 21.6 percent. Both the United Kingdom and the United States had a market compensation that 

was relatively in the middle of the 16 markets, Dimson, Marsh and Staunton (2003) therefore 

draw the conclusion that the issue with survival biases for these two countries are somewhat 

overstated. The important is the quality of the data and the choice of time period. Finally they 

estimated the future equity risk premium by using the arithmetic mean of the one year historical 

premiums and the Treasury bills as risk-free assets. Their result shows a similar value of the 

arithmetic mean to the estimated future equity risk premium for most of the markets. The 

exceptions were France, Germany, Italy and Japan, which all had a higher arithmetic mean than 

the future estimate and the expected forward-looking equity risk premium for geometric mean is 

3 percent and an arithmetic mean is 5 percent (Dimson, Marsh & Staunton 2003). 

 

Equity risk premium is most commonly estimated by looking at historical data for the returns on 

stocks and for a risk-free asset over a long-term perspective. The equity risk premium is an 

essential concept in finance because it is used for valuation of assets and can be found in asset 

pricing models like the CAPM and APT. In valuation and corporate finance it is most common 

to use the Treasury bonds as the risk-free rate, i.e. the equity risk premium is defined as the 

return gap between equities and long-term government bonds instead of short-term government 

                                                 
12Australia, Belgium, Canada, Denmark, France, Germany, Ireland, Italy, Japan, The Netherlands, South Africa, 

Spain, Sweden, Switzerland, The United Kingdom and The United States. 
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securities in form of Treasury bills. For the last seven decades long-term rates have mostly been 

higher than short-term rates in the USA, which suggests that by using Treasury bonds as the risk-

free rate the equity risk premium will become lower than if the Treasury bills are used. There is a 

big difference in equity risk premium used by investment banks and corporations in the USA. It 

range between 4 percent and 12 percent. Still many of these market players use the same data 

source, Ibbotson Associates. There are three main reasons to these differences, the time period 

used, the choice of the risk-free asset and the choice between using arithmetic averages and 

geometric averages (Damodaran 2011, pp. 107-109). 

 

3.3 Correlation 

Goetzmann, Li and Rouwenhorst (2002) studied the long-term correlation between 1850 and 

2000. They used four different sources for the 150 years long data set, which were the Global 

Financial Data (GFD), the Ibbotson Associates database of international markets, the Jorion and 

Goetzmann (1999) sample of equity markets and the IFC database of emerging markets. They 

mentioned that there are “holes” in their data set, e.g. there are missing index for the Russian 

market for one hundred years and for the Shanghai Stock Exchange for a fifty years period. They 

wrote that when an investor increases the number of securities in a portfolio the variance of the 

portfolio will drop rapidly. The larger the number of securities which are in the portfolio the 

lower the marginal diversification benefits will be. Due to the lack of historical data for 

individual stock return they do not study the international diversification benefits at the asset 

level. Therefore they studied the correlation across markets to determine the diversification 

benefits from investing in different international markets instead of in a single domestic market. 

Goetzmann, Li and Rouwenhorst (2002) pointed out two main factors for the international 

diversification benefits, the average covariance or correlation between markets and the number 

of available markets that an investor face. A low covariance between markets as well as a large 

amount of markets that are available to invest in will create possibilities for the investor to lower 

his portfolio’s variance. At the beginning of the 20th century an American investor had only five 

available markets to invest in, while this increased to about 50 in the end of the 20th century, 

which shows the larger investment opportunity set today. However they pointed out that both 

Tauber (1911) and Lowenfeld’s (1909) studies showed that European investors faced a larger 

investment opportunity set before the First World War. According to Goetzmann, Li and 
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Rouwenhorst (2002) Tauber (1911) wrote about 35 markets13 available for a German investor, 

while Lowenfeld (1909) mentioned 40 markets14 available for British investors. 

 

Goetzmann, Li and Rouwenhorst (2002) used following equation for the ratio of the variance of 

an equally weighted investment portfolio to a single markets average variance. 

𝑉𝐴𝑅 ∑ 𝑥𝑖/𝑛𝑛
𝑖=1

1
𝑛

∑ 𝑉𝐴𝑅(𝑥𝑖)
𝑛
𝑖=1

=

1
𝑛2 ∑ 𝑉𝐴𝑅(𝑥𝑖)

𝑛
𝑖=1

1
𝑛

∑ 𝑉𝐴𝑅(𝑥𝑖)
𝑛
𝑖=1

+

1
𝑛2 ∑ 𝐶𝑂𝑉(𝑥𝑖, 𝑥𝑗)𝑛

𝑖≠𝑗

1
𝑛

∑ 𝑉𝐴𝑅(𝑥𝑖)
𝑛
𝑖=1

 

 

They used the upper bars in the previous equation, ( 
1

𝑛
+

𝑛−1

𝑛
×

𝐶𝑂𝑉(𝑥𝑖,𝑥𝑗)

𝑉𝐴𝑅(𝑥𝑖)
 ) to show that when the 

number of markets (n) becomes large it will become the ratio of the average covariance among 

markets to the average variance. Therefore if the correlation were zero among individual markets 

then a portfolio that includes a large number of markets will be able to diversify all risk. This 

also suggests that in times when markets have high correlation even a portfolio with a large 

number of markets can experience high volatility (Goetzmann, Li & Rouwenhorst 2002). 

 

Goetzmann, Li and Rouwenhorst (2002) noticed that during periods of free capital flows the 

correlations are high, found during the 19th century as well as during the last part of the 20th 

century. They raised the question if diversification works during financial negative shocks when 

it is most needed. Their historical data suggested that this is not the case. Periods of poor market 

performance are associated with high correlation, i.e. low diversification benefits for investors, 

e.g. during the Great Depression. On the other hand they found proof for low correlation during 

wartimes, which gave investors stronger diversification benefits. However during these periods it 

might be difficult to invest in other markets. Goetzmann, Li and Rouwenhorst (2002) studied the 

equity markets’ variation in the average correlation and the variation in the investment 

                                                 
13 Argentina, Australia, Austria, Belgium, Brazil, Chile, Columbia, Denmark, Dominican Republic, Ecuador, Egypt, 

France, Germany, Great Britain, Greece, Haiti, Ireland, Italy, Japan, Natal, Netherlands, New York, Norway, Peru, 

Portugal, Rumania, Russia, Serbia, South Africa, Spain, Sweden, Switzerland, Turkey, Uruguay and Venezuela. 

 

 
14 Argentina, Australia, Austria, Belgium, Brazil, Bulgaria, Canada, Cape Colony, Chile, China (Shanghai and Hong 

Kong), Denmark, Egypt, France, Germany, Great Britain, Greece, Holland, Hungary, India, Italy, Japan (Tokyo and 

Yokohama), Mexico, Natal, Netherlands, New York, New Zealand, Norway, Peru, Portugal, Rumania, Russia, 

Serbia, Spain, Straits Settlements (Singapore), Sweden, Switzerland, Tasmania, Transvaal, Turkey and Uruguay. 
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opportunity set. They explained that markets come and go in the world economy, therefore it is 

interesting to understand which choices a global investor has to diversify his portfolio. During 

the last two decades the correlation has been increasing15 but so has the opportunity set16, which 

has made it possible for investments in new markets in the search of diversification benefits. This 

has led to a stronger focus on emerging markets, associated with lower correlation with the world 

economy, higher costs and risks. However, during the last 25 years the risk reduction from 

including emerging markets in a portfolio has been roughly on the same level. The correlation is 

on a historical high level and that new markets are becoming available for a global investor 

(Goetzmann, Li & Rouwenhorst 2002). This study is going to measure correlation between 

markets with a focus on the possibilities emerging and frontier markets can bring in form of 

diversification benefits. 

 

Statman and Scheid (2008) found that a diversified portfolio which included both US stocks and 

international stocks had a lower risk than a portfolio which only included US stocks or 

international stocks. They looked at 60 months, ending in January 2007 and found that American 

investors who constructed a portfolio of only domestic stocks would regret that they did not 

construct a diversified portfolio including international stocks. The reason was that the S&P 500 

index had a return of 39.11 percent during these 60 months while the EAFE index17 had a return 

of 117.92 percent, a return gap of 78.81 percent. The US and the international stock returns had a 

correlation of 0.86, which indicates that the stocks should move fairly similar. They therefore 

argue that a return gap is a better measure than correlation when it comes to the benefits of 

diversification. They pointed out that it is important to keep in mind that diversification benefits 

do not only depend on the returns’ correlation, but also on the returns’ standard deviation 

(Statman & Scheid 2008). 

𝐹𝑜𝑟𝑒𝑐𝑎𝑠𝑡𝑒𝑑 𝑅𝑒𝑡𝑢𝑟𝑛 𝐺𝑎𝑝 = 2𝜎√
(1 − 𝑝)

2
 

                                                 
15 See appendix 2. 
16 See appendix 2. 
17 The EAFE Index is a Morgan Stanley Capital International index, which is a popular benchmark for American 

investors to use to measure international equity performance because the index excludes US and Canada. It includes 

developed markets large and mid-cap stocks. The following markets are included: Australia, Austria, Belgium, 

Denmark, Finland, France, Germany, Hong Kong, Ireland, Israel, Italy, Japan, Netherlands, New Zealand, Norway, 

Portugal, Singapore, Spain, Sweden, Switzerland, United Kingdom (MSCI.com). 
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σ: forecasted standard deviation 

p: forecasted correlation 

 

The forecast return gap equation shows that when the forecasted correlation is high, the investor 

will receive a lower return gap and diversification benefits. When the forecasted standard 

deviation is high, the return gap will be larger. 

 

 

Bae and Zhang’s (2014) research on potential cost of stock market integration to the global 

market, showed that more integrated stock markets suffered a larger price drop during financial 

crisis. Integrated emerging markets seemed to be more negatively affected by an international 

financial crisis, which cannot be explained by a withdrawal of foreign investments during the 

crisis. Duncan and Kabundi (2014) found that the world volatility is less synchronized with 

emerging markets than with developed markets. They observed that during the Asian crises and 

the financial sub-prime crises, developed markets had more similar movements than emerging 

markets. Elton and Gruber (1977) measured the relationship between portfolio variance and 

portfolio size. They noticed a reduction of the variance of 51 percent when a portfolio size was 

increased from one to ten securities. When the portfolio size was increased from one to twenty 

securities the variance reduced with 56 percent and when the portfolio size was increased from 

one to thirty securities the variance reduced with 58 percent. Fama (1976, p. 253) noticed that 

most diversification benefits for a portfolio with randomly picked securities are obtained up to 15 

securities. Beck, Perfect and Peterson (1996) looked at how many securities that were needed to 

create a well-diversified portfolio. They used data during a ten-year period 1982 to 1991 from 

the New York Stock Exchange and the American Stock Exchange. Their conclusion was that a 

portfolio including 48 securities will eliminate diversifiable risk. James, Kasikov and Edwards 

(2012) showed an increasing level of correlation and contagion across global markets, on a 

historical high level. Johnson and Soenen (2009) studied the average correlation during the 

period 1976 to 2006. They used 19 developed countries and 16 emerging countries in their study 

and obtained a correlation of 0.46 between the developed countries and the US stock market 

index and 0.61 between the developed countries and the MSCI world market index. Further on 

they divided the period into three sub periods and obtained an increasing correlation during all 

three decades. Same approach was made for the emerging markets where they obtained a 
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correlation of 0.18 between the emerging markets and the US stock market index and 0.21 

between the emerging markets and the MSCI world market index. For the emerging markets 

Johnson and Soenen (2009) also found an increasing correlation during the three decades. 

 

Hanna, McCormack and Perdue (1999) examined the benefits between a portfolio that solely 

invested in the S&P 500 during the period 1988 to 1997 compared to a two-market portfolio that 

invested in the S&P 500 plus a G7 countries index. The portfolio that solely invested in S&P 500 

outperformed all other portfolios. Hanna, McCormack and Perdue (1999) wrote that the modern 

portfolio theory is correct and that investors may benefit from investing in markets that move in 

different directions. However their results showed that at least during the decade they looked at 

there were no international diversification benefits. Erb, Harvey and Viskanta (1994) studied the 

correlation between G7 countries during the time period 1970 to 1993. They noticed that the 

business cycle affects the cross-equity correlations in the G7 markets. When two countries are in 

a common recession the correlation is on its highest and then reach a lower level when countries 

are in a recovering phase or when the countries business cycles are out of phase. Erb, Harvey and 

Viskanta (1994) draw the conclusion that correlations are asymmetric because the correlations 

are much higher in down markets than in up markets. They created a correlation-forecasting 

model which seems able to predict much of the variability in the correlation through time. 

 

3.4 Emerging and frontier markets 
In recent years there have been fast growing multinational enterprises (MNE) in developing 

markets with large home markets e.g. China, India, Russia and Brazil. Not only have these 

companies covered a large part of their home markets but also started to advance and capture 

market shares on foreign markets. (Eiteman, Stonehill & Moffett 2010; Bremmer & Keat 2009).  

 

3.4.1 Political risk 
Companies and indirect their investors face a political risk when investing in countries. The 

political risk can be divided into three groups, firm-specific, country-specific and global-specific. 

The firm-specific risks concern the government risks of a conflict of interest between a firm and 

the government. The country-specific risks originate on a country level and can be divided into 

two main groups, transfer risk and cultural and institutional risk. The transfer risk concerns 
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mainly the risk of blocked funds. The cultural and institutional risk can emerge from the 

ownership structure, nepotism and corruption, human resource norms, religious, heritage, 

protectionism and intellectual property rights. Finally the global-specific risks originate on a 

global level and includes terrorism and war, poverty, environmental concerns, antiglobalization 

movements and cyber-attacks (Eiteman, Stonehill & Moffett 2010, pp. 462-464). Figure 5 shows 

the political risks companies are facing. 

 

 
Figure 5: Classification of political risks, adapted from (Eiteman, Stonehill & Moffett 2010, p. 464). 

Bremmer and Keat (2009) wrote about the importance of political risks and its impact on capital 

markets. Developed economies are more mature and have an aging population. They are less 

risky than developing markets and investors should therefore expect a lower return. They 

mentioned that many investors see emerging markets as more risky but that they believe 

emerging markets to emerge and during this process there are money to be made. However 

Bremmer and Keat (2009) see this way of thinking as incorrect. In their present form some 

emerging countries will emerge while others will not. “In no area is political risk more relevant 

than in analysis of globalization and the rapid growth of emerging markets.” (Bremmer & Keat 

2009 p. 68). They pointed out that economies e.g. China and India are committed to economic 
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liberalization because political leaders find political benefits from it. This globalization leads to a 

reduction in the political risks. However this commitment is more limited in economies such as 

Russia, where natural resources in form of crude oil and natural gas help the government to 

obtain both economic and geopolitical advantages. Williamson and Mahar (1998) argue that 

financial liberalization leads to economic gains but can also increase the risk for a financial crisis 

if not proper regulation and supervision is conducted. Among 24 economies which all 

experienced financial crises, 13 had within five years of the crisis liberalized their capital 

accounts (Williamson & Mahar 1998). 

 

Political risk can have a direct impact on the valuation of stocks, bonds and currencies. However 

there is no theory that can explain how political risk impacts all capital markets. Analysts are 

therefore left with methods and tools that can be used to create an understanding of the political 

risk in each case. Following are a few questions which are important for a political risk analyst to 

take into consideration. 

 Regime type 

 Ideology 

 Constraints 

 Policy changes 

 Elections and government makeup 

 Exogenous factors 

(Bremmer & Keat 2009, pp. 67-70). 

 

The PRS Group is a global leader in quant-driven political risk and country risk forecast 

(prsgroup.com). Their regional political risk index averages per region for 2011 to 2015 are 

presented in table 1, where a lower number indicates a higher risk. 
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 2015 2014 2013 2012 2011 

Global Averages 73 73 72 72 72 

North & Central America Avg. 75 74 73 73 72 

South America Avg. 70 70 69 68 68 

West Europe Avg. 80 80 80 79 79 

Central & South Asia Avg. 67 67 65 65 64 

East Europe Avg. 74 74 74 74 74 

Middle East/North Africa Avg. 67 67 68 68 68 

Sub-Saharan Africa Avg. 65 65 65 65 65 

East Asia/Pacific Avg. 79 79 79 78 76 
Table 1: Regional political risk index, adapted from (prsgroup.com). 

Table 1 shows that West Europe is the region with the lowest political risk followed by East 

Asia/Pacific, North & Central America and East Europe, all have an average above the global 

average. The region with the highest political risk is Sub-Saharan Africa followed by Middle 

East/North Africa and Central & South Asia. For the full table including all individual countries 

(see appendix 3). 

 

3.4.2 Foreign exchange risk 
During the last two decades there have been some dramatic currency collapse in emerging 

markets. The Mexican peso in December 1994, the Asian financial crisis in June 1997 and the 

Argentine peso in 2002. Infrastructure weaknesses, speculation, cross-border foreign direct 

investment, international portfolio investment and foreign political risks are some of the reasons 

to the strong fluctuations of emerging markets’ currencies. (Eiteman, Stonehill & Moffett 2010, 

pp. 256-257). However, foreign exchange risk can be decreased by including investments from 

different countries in a portfolio (Eiteman, Stonehill & Moffett 2010, p. 433). Table 2 shows the 

depreciation of the Asian economies’ currencies during the Asian financial crisis in 1997. 

 

Currencies of the Asian financial crisis 
Economies July (per USD) November (per USD) % Change 

Thailand (baht) 25 40 -37.5% 

Indonesia (rupiah) 2,400 3,600 -33.3% 

Malaysia (ringgit) 2.5 3.5 -28.6% 

Philippines (peso) 27 34 -20.6% 

Korea (won) 900 1,100 -18.2% 

Taiwan (dollar) 27.8 32.7 -15.0% 

Singapore (dollar) 1.43 1.6 -10.6% 

China (yuan) 8.4 8.4 +0.0% 

Hong Kong (dollar) 7.75 7.73 +0.0% 

Table 2: Currencies of the Asian financial crisis, adapted from (Eiteman, Stonehill & Moffett 2010, p. 263). 
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3.4.3 Liquidity risk 
Bekaert, Harvey and Lundblad (2006) mentioned that most researchers agree on that the 

systematic variation in liquidity has an impact on expected return. Further liquidity probably has 

a greater impact in emerging markets and therefore they measured the effect liquidity has on 

expected return in 18 emerging markets. They found that a zero measure can predict returns and 

that an unexpected liquidity shock has a positive correlation with returns, but is negatively 

correlated with the dividend yield. Their study suggests that local liquidity risk has a greater 

impact than local market risk has, and that liberalization processes do not eliminate the liquidity 

risk’s impact on expected return. The liquidity may have a more important impact on expected 

returns in countries with poor law and high political risk. Conversely Rouwenhorst (1998) found 

no evidence for that turnover has an impact on expected returns and came to the conclusion that 

return premiums in emerging markets are not a compensation for low liquidity.  

 

3.4.4 Equity risk premium and correlation 
Harvey (1994) studied risk and returns in 20 emerging markets. He used eight Asia markets, 

three European markets, six South American markets, two African markets and one market from 

the Middle East. All data were collected from the International Finance Corporation’s (IFC) 

Emerging Market Data Base (EMDB). He mentioned that the IFC country indices can variate in 

the number of stocks that are included. Among the analyzed indices, South Korea had the highest 

number of stocks included, 77, while Zimbabwe had the lowest, 17. Harvey (1991) found that 15 

of 20 MSCI developed markets indices had less than 77 stocks included. Harvey (1994) pointed 

out that it is not correct to believe that all emerging markets have a lower trading activity. 

Harvey (1993) found out that five emerging markets had a higher turnover than USAs, UKs and 

Japans average turnover. Further on, ten emerging markets showed a higher turnover than the 

UK. Harvey (1994) found a large diversion in the annualized arithmetic mean returns with 

Argentina at the top, 71.8 percent, while Indonesia could be found at the bottom, -11.4 percent. 

High average returns are usually connected with high volatility, e.g. Argentina had an annualized 

standard deviation above 75 percent. High volatility leads to a large difference between 

arithmetic- and geometric average returns where the geometric mean gives a fair view of the 

result when an investor have a long-term strategy, which means that the investor buy stocks and 

keeps them under a longer time period, while reinvesting the dividend. To show this difference 

between the two types of return measures, Harvey (1994) presented an arithmetic mean return of 
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19.3 percent for the Asia index while the geometric mean was 15.7 percent. For the Latin 

American index the arithmetic mean return was 35.7 percent while the geometric mean was 27.6 

percent. The emerging markets composite index for the overall samples was 20.4 percent and 

had a standard deviation of 24.9 percent. This can be compared to the MSCI world composite 

index with an arithmetic return of 13.9 percent and a standard deviation of 14.4 percent. Harvey 

(1994) also mentioned that the local currency in many emerging markets could have a strong 

effect on the returns when converted to US dollar due to high inflation. Especially in Latin 

America there has been many cases of high inflation, e.g. Argentina had an average annual return 

of 228.8 percent in its local currency with a volatility of 155.2 percent. He draw the conclusion 

that emerging markets have higher average returns and volatility compared to developed 

markets. 

 

Harvey (1991) found that between 1970 and 1989 the average cross-country correlation of the 

returns in emerging markets were 12 percent, which can be compared with 41 percent for the 

average cross-country correlation in 17 developed markets. For example Argentina, India and 

South Korea had an average correlation with the other emerging markets of about zero. 

Correlation could be negative between neighboring emerging countries, e.g. between Brazil and 

Argentina and between India and Pakistan. Harvey (1994) obtained similar results. Further on he 

tested what effect it would have on a global minimum variance portfolio of 18 MSCI country 

indices if 18 emerging countries indices were added. The portfolio’s standard deviation fell from 

13 percent to 7 percent when adding the emerging markets’ assets. A portfolio limited to invest 

only in the 18 MSCI developed markets, would generate an average return of 16.6 percent with a 

standard deviation of 15.8 percent. If the portfolio would include the emerging markets the return 

would increase to 17.4 percent but more interestingly, the standard deviation would decrease to 

11.4 percent. The conclusion drawn from this test is that the main benefit from including 

emerging markets in the investment portfolio might not be the increase of return but more likely 

the decrease of the portfolio’s volatility. Harvey (1994) found that local information plays an 

important role for emerging markets, while Harvey (1991) found global information to be a main 

source to the variation. Local information was only important in 6 of 18 emerging markets 

(Ferson & Harvey 1993). 
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Salomons and Grootveld (2002) studied the equity risk premium in emerging markets compared 

to developed markets and used Morgan Stanley Capital International (MSCI) indices for 

developed markets. For the emerging markets they used International Financial Corporation 

(IFC) indices. They looked at monthly data dominated in US dollar and used the International 

Monetary Funds (IMF) database International Financial Statistics (IFS) for the risk free rate of 

return. Salomons and Grootveld (2002) pointed out that the purest form of equity risk premium 

would be obtained if measured in the local currency due to currency fluctuation, however this 

would contain little information for an international investor. The annualized equity risk 

premium was 1.8 percent for the MSCI World during the time period 1988 to 2001 and 3.6 

percent for the G7 countries on an equal weighted basis. During the time period 1985 to 2001 the 

annualized equity risk premium was 3.1 percent for emerging markets using the market 

capitalization weighted IFC index. When equal weighted basis was used the annualized equity 

risk premium was 12.7 percent for the emerging markets. The variation of equity risk premium 

was large between different emerging markets and some had even a negative equity risk 

premium during the time period studied, e.g. Egypt and Indonesia. Further they tested if the 

equity return was normally distributed and found non-normality for all emerging and G7 

countries. 

 

Salomons and Grootveld (2002) created two equal weighted indices, one which contained the G7 

countries and the other containing the emerging markets. With this approach they could manage 

the impact of large countries effect on the result as well as study a longer time period due to the 

fact that some emerging countries have less historical data available. A higher volatility, fatter 

tails and difference in skewness for the equity risk premium for the emerging market were found. 

By testing the short-term equity risk premium statistically with the hypothesis of an equity risk 

premium, larger for emerging markets than developed markets, with a five percent significance 

level they found median values to be statistically significantly higher for emerging markets. 

Salomons and Grootveld (2002) wrote that the equity risk premium in emerging markets tended 

to be less stable through time. Investments in emerging markets were extra rewarding during the 

time period 1985 to 1994, which was the period between the Latin American debt crisis and the 

Asian financial crisis. During global economic expansions investors in emerging markets tend to 

be rewarded with high equity risk premium, which indicates that the economic business cycle 
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strongly affects the time variation in equity risk premium. They draw the conclusion that global 

investors see emerging markets as high beta markets. 

 

Harvey (2004) studied how country risk should impact global investment strategies. The 

conclusion was that country risk measures can be useful for emerging markets analysis because 

investors face non-diversifiable risk and these markets are not fully integrated. Country risk is 

therefore rewarded for emerging markets while it is not for developed markets, which are fully 

integrated and the country risk can be diversified away. Berger, Pukthuanthong and Yang (2013) 

found empirical evidence for that an international portfolio’s variance can be reduced by 

including frontier exchange-traded funds (ETFs) due to diversification benefits, because 

volatility of frontier markets is mostly idiosyncratic. Many frontier markets have high transaction 

costs and are illiquid and small, therefore by studying ETFs, results are obtained concerning 

diversification benefits that a smaller investor can obtain (Berger, Pukthuanthong & Yang 2013). 

This study does not follow the same approach. Instead of ETFs, equity markets indices are 

examined. The choice of an index approach reduce the practical contribution, but increase the 

possibilities for theoretical contribution. This study does not take transaction costs etc. into 

consideration and the practical contribution will therefore mainly reflect large investors e.g. 

pension funds. 

 

Table 3 is presented to give the reader an overview of equity risk premium obtained by different 

researches mentioned in this paper. It is important to understand that the choice between 

arithmetic and geometric average return will have an impact on the equity risk premium. The 

choice of the risk-free asset will also affect the equity risk premium as well as the time period 

and countries included in the study. Finally the table shows a trend of a decreasing equity risk 

premium. If this trend continues we could expect future investors to be less rewarded for 

investing in stocks, which could indicate the developed equity markets to be viewed as less risky 

by investors these days. A search for higher expected return might lead to emerging and frontier 

markets where the risk is considered higher by investors. 
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Researchers 
Time 

period 
Countries 

Equity risk 

premium 

(Ar / Ge) 

Arithmetic 

return 

Geometric 

return 

Risk-free 

rate 

Ibbotson and 

Sinquefield (1976) 
1926-1974 USA 8.8 / 6.1 10.9 8.5 Bills 

Mehra and Prescott 

(1985) 
1889-1978 USA 6.18 6.98  Bills 

Harvey (1994) 

1976-1992 Asia index  19.3 15.7  

1976-1992 Latin America index  35.7 27.6  

1985-1992 Emerging market index  20.4 17.1  

1976-1992 MSCI World index  13.9 12.8  

Jorion and 

Goetzmann (1999) 

1921-1996 USA  5.48 4.32  

1921-1996 39 countries  4.59 4.04  

Welch (2000) 1997-1998  7.0    

Welch (2001) 2001  5.5    

Salomons and 

Grootveld (2002) 

1985-2001 Emerging market index 3.1   
Money 

market rate 

1985-2001 
Emerging market index 

(equal weighted) 
12.7   

Money 

market rate 

1985-2001 G7 3.6   
Money 

market rate 

1976-2001 USA 3.7   
Money 

market rate 

1988-2001 MSCI World index 1.8   
Money 

market rate 

Dimson, Marsh and 

Staunton (2003) 

1900-2002 16 countries 5.9 / 3.8   Bonds 

1900-2002 16 countries 6.9 / 4.5   Bills 

Goetzmann and 

Ibbotson (2005) 

 

1792-1925 USA 3.76 / 2.83 7.93 6.99 Bonds 

1926-2004 USA 8.63 / 6.71 12.39 10.43 Bills 

1926-2004 USA 6.57 / 4.99 12.39 10.43 Bonds 

Dimson, Marsh, and 

Staunton (2011) 

1900-2010 19 countries 5.9 / 4.5 7.0 5.5 Bills 

1900-2010 19 countries 5.0 / 3.8 7.0 5.5 Bonds 

Fernandez (2014) 2014 USA 5.4    

Table 3: Equity Risk Premium, prior studies 
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3.5 Risk 
There are three kinds of investors when it comes to risk, the risk lover, the risk neutral and the 

risk averse investor. The most common type of investor on the capital market is the risk averse 

investor. The risk lover is an investor who likes to take on gambles with a small chance of 

gaining great wealth.  The risk neutral investor is indifferent, while the risk averse investor prefer 

a certain gain of wealth even if it is smaller than the gain from a gamble (Copeland, Weston & 

Shastri 2013, p. 51). We can assume that most investors are risk averse and do not like to take 

big risks. People enjoy buying a lottery or go to the casino. However most people would not like 

to gamble with their personal life savings or pension. 

 

Figure 6: Three kinds of investors, adapted from (Copeland, Weston & Shastri 2013, p. 51). 

Figure 6 (a), (b) and (c) show utility functions with the assumption that an investor prefer more 

wealth than less, which also can be explained with the positive marginal utility of wealth. In the 

figures there are two investment options, a and b, where investment a is certain while investment 

b is a gamble but with a possibility of a larger wealth gain. In figure (a) there is a utility function 

that is convex, with an expected utility of wealth greater than the utility of expected wealth, 

𝐸[𝑈(𝑊)] > 𝑈[𝐸(𝑊)], which indicates a risk lover investor. In figure (b) there is a utility 

function that is linear with an expected utility of wealth equal to the utility of expected wealth, 

𝐸[𝑈(𝑊)] = 𝑈[𝐸(𝑊)], which indicates a risk neutral investor. Finally in figure (c) there is a 

utility function that is concave with an expected utility of wealth lower than the utility of 

expected wealth, 𝐸[𝑈(𝑊)] < 𝑈[𝐸(𝑊)], which indicates a risk averse investor. We can compute 

the maximum amount of wealth an investor is willing to give up to avoid a gamble, this value is 

called the risk premium (Copeland, Weston & Shastri 2013, pp. 50-52). As mentioned earlier 

most investors are risk averse, therefore figure (c), characterized by its concave utility function is 
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most frequently used. We will come back to this when second-order stochastic dominance is 

discussed. 

 

An asset or portfolio has a first-order stochastic dominance if the investor in every state of nature 

receives a greater wealth from the asset or portfolio compared to another. The investor should 

naturally choose this one in order to maximize his wealth (Copeland, Weston & Shastri 2013, pp. 

57-58). 

 

Asset x is first-order stochastic dominant over asset y: 𝐹𝑥(𝑊) ≤ 𝐺𝑦(𝑊) 

𝐹𝑥(𝑊): Cumulative probability distribution for asset x. 

𝐺𝑦(𝑊): Cumulative probability distribution for asset y 

 

Figure 7: First-order stochastic dominant (Copeland, Weston & Shastri 2013, pp. 57-58). 

U(W): the utility function 

W: the level of wealth 

f(W): the frequency distribution of wealth 

 

Figure 7 shows that asset x is first-order stochastic dominant over asset y, because 𝐹𝑥(𝑊) ≤

𝐺𝑦(𝑊) and will therefore generate a larger wealth as well as a higher utility. The rational 

investor should choose to invest in asset x. The expected utility of wealth will for all utility 
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functions be larger for asset x compared to asset y. Note that the bell-shaped curve of asset x has 

a fat-tailed distribution, which indicates a higher standard deviation compared to asset y that has 

a thin-tailed distribution. However even with a higher standard deviation, asset x is still to prefer 

due to its higher wealth. 

 

Asset x is second-order stochastic dominant over asset y: ∫ [𝐺𝑦(𝑊) − 𝐹𝑥(𝑊)]𝑑𝑊 ≥ 0
𝑊1

−∞
 

 

Second-order stochastic dominance indicates that an asset, in this case asset x, is always more 

appealing than asset y for a risk averse investor. However, for a risk neutral investor both assets 

will be equally appealing due to the risk neutral investor’s linear utility function. Because 

investors are assumed to be risk averse the utility functions are concave and do not decrease for a 

second-order stochastic dominance. Asset x is only second-order stochastic dominant over asset 

y if the accumulated area under the cumulative probability distribution of asset x is smaller than 

for asset y at any given level of wealth (Copeland, Weston & Shastri 2013, pp. 58-60). 

 

Figure 8: Second order stochastic dominant (Copeland, Weston & Shastri 2013, p. 59). 

U(W): the utility function 

W: the level of wealth 
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f(W): the frequency distribution of wealth 

 

Figure 8 shows that asset x is second-order stochastic dominant over asset y, therefore all risk 

averse investors will choose asset x rather than asset y (Copeland, Weston & Shastri 2013, pp. 

59-60). Note that the bell-shaped curve of asset x has a thin-tailed distribution, which indicates a 

lower standard deviation compared to asset y that has a fat-tailed distribution. 

 

If returns are normally distributed an investor can use mean and variance of the returns to 

maximize expected utility by selecting the best combination of mean and variance. The variance 

shows the risk of the investment while the mean gives an indication of the level of the return. A 

risk averse investor will always prefer to increase the expected return and to lower the variance 

of the return (Copeland, Weston & Shastri 2013, p. 60). However it is important to remember 

that expected return and risk goes hand in hand. The equity risk premium shows the premium the 

investor is rewarded for taking on risk and an investor should expect the variance to be higher for 

an asset that has a higher expected return. 

 

Mean of the returns of asset j:   𝐸(𝑅𝑗) = [(
𝐸(𝑊𝑗)

𝑊0
) − 1] 

Variance of the returns of asset j:  𝜎𝑅
2 = (

𝜎𝑊
2

𝑊0
2) 

Rj: Return on asset j 

Wj: Wealth on asset j 

 

A risk averse investor’s indifference curves show the different combinations of expected return 

and standard deviation of the return for a specific level of utility. This means that a risk averse 

investor will accept different investments as long as he receive a higher return when investing in 

a more risky asset (Copeland, Weston & Shastri 2013, pp. 61-63). 
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Figure 9: Indifference curves for a risk averse investor, adapted from (Copeland, Weston & Shastri 2013, p. 61). 

Point A in figure 9 shows the expected return an individual risk averse investor would demand to 

reach the level of utility for the indifference curve 2 for a risk-free asset. Point B and C will also 

give the same utility for the investor. However, due to the investor’s nature of risk averse, he will 

demand a substantially higher expected return when an asset becomes more risky. Investment A, 

B and C are all equally appealing investments for this investor, because they will all bring the 

same utility of wealth. If the investor has the possibility he will choose asset D, because it will 

give him a higher utility of wealth, which the assumption is that an investor is always seeking to 

obtain (Copeland, Weston & Shastri 2013, pp. 61-63). 

 

Figure 10: Benefit from combining two assets, adapted from (Copeland, Weston & Shastri 2013, p. 63). 
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Figure 10 shows the benefit from combining two assets. Asset one has a combination of mean 

and variance (E1,σ1), while asset two has a combination of mean and variance (E2,σ2). Note that 

asset two has a higher expected return and a higher standard deviation, i.e. higher risk compared 

to asset one. If the risk averse investor creates a portfolio with both these assets equally 

weighted, he will obtain a portfolio with a combination of mean and variance (
𝐸1+𝐸2

2
,

𝜎1+𝜎2

2
), 

which is above the indifference curve of asset one and two. This indicates that the investor will 

receive a higher utility of wealth from the portfolio and is therefore a better option than investing 

solely in asset one or two (Copeland, Weston & Shastri 2013, p. 63). 

 

3.6 Pension funds 
Chan-Lau (2005) wrote that the pension fund industry has been growing rapidly the last decade 

in both developed and developing countries. The demographic changes have been the main 

factor for this increase in developed countries and the aging population is a big problem for the 

pension system. He pointed out that pension funds are among the largest investors in developed 

countries. For pension funds it could be beneficial to invest in emerging markets due to the 

benefits from diversification. By including emerging markets securities in their portfolio a 

pension fund could increase its expected return, however these securities are also associated with 

a higher volatility. Chan-Lau (2005) mentioned that pension funds with a buy-and-hold strategy 

where they invest over a long-term perspective could contribute to stabilize emerging markets 

due to the pension fund’s size. On the other hand, short term tactical investment decisions could 

have the opposite effect with increasing capital flows to and from emerging markets. The 

pressure on the pension system might lead to that the pension fund managers seek new 

investments that could increase the portfolio’s expected returns. However higher expected 

returns goes hand in hand with increasing risk and pension fund managers are risk-averse 

investors, which counteract this development. Erlandzon (2008) found proofs for home bias in 

the Swedish national pension funds. The home bias could not be explained by risk-return 

arguments, which the Swedish parliament specified to be the base for asset allocation decisions. 

 

To give the reader an understanding of how the allocation between markets in a pension fund 

might look like, the following part will use the Norwegian government pension fund as an 

example due to its global portfolio and that it is the largest pension fund in the world with a 
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market value of over 6.4 trillion kroner18 in the end of 2014. That is roughly 1.2 million kroner 

per Norwegian citizen. The fund is managed by Norges bank and invests globally with 

investments related to 75 countries with 64 percent invested in equity in 2014 and the rest 

invested in real estate and fixed income. The fund’s portfolio was including investments in more 

than 9000 companies spread out around the world (Norges bank 2014). 

 

 

Figure 11: Norges bank investments by region, adapted from (Norges bank 2014). 

Figure 11 gives an overview of how Norges bank’s portfolio is allocated between regions. It has 

a strong exposure to North America (38.9 percent) and Europe (39.3 percent) with almost 80 

percent of the portfolio. The third largest region is Asia (15.5 percent). This leaves the remaining 

regions 6.3 percent to share. Middle East and Africa together stands for roughly 1 percent of the 

portfolio. In the end of 2014, 679 billion kroner were invested in emerging markets, one year 

earlier there were 530 billion kroner. The investments in frontier markets were only 7.5 billion 

kroner which had increased from 4.9 billion in 2013 (Norges bank 2014). From this the 

conclusion can be drawn that around 10.6 percent of the portfolio is invested in emerging 

markets and only 0.12 percent in frontier markets. Table 4 shows the ten largest country 

holdings. All these are considered developed markets except for China, which is considered an 

emerging market. In the top ten list, six of seven G7 countries can be found, only Italy is 

missing. 

  

                                                 
18 30 December 2013: NOK/USD: 0.16438 

    27 December 2012: NOK/USD: 0.17932 

   (xe.com). 

North 
America
38.8%

Africa 0.7%
Europe
39.2%

Oceania
2.1%

International 
organisations

1.0%

Asia 15.5%

Latin America
2.3% Middle East 0.4%
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Country Total Equity Fixed income Real estate 

US 32.3 20.4 11.1 0.7 

UK 10.7 7.6 2.5 0.6 

Japan 7.9 4.7 3.2 0.0 

German 6.7 3.7 2.8 0.2 

France 5.2 3.6 1.3 0.3 

Switzerland 4.3 3.5 0.8 0.0 

Canada 3.0 1.4 1.6 0.0 

Spain 2.6 1.1 1.5 0.0 

China 2.2 1.8 0.4 0.0 

Australia 2.2 1.3 0.9 0.0 

Table 4: Norges bank’s ten largest country holdings, adapted from (Norges bank 2014). 

Norges bank has their own classification of which markets they consider as emerging and 

frontier markets. They will continue to add new markets to their portfolio as soon as they 

consider them reaching their requirements for market standards. Table 5 shows the fund’s 

investments in 18 frontier markets and six more markets, not included in the FTSE index 

(Norges bank 2014). 

 

Investments in frontier markets 

Slovenia 4,820 Oman 522 

Qatar 2,837 Nigeria 497 

Slovakia 1,963 Bahrain 366 

Vietnam 1,220 Croatia 343 

Tunisia 1,075 Estonia 110 

Romania 965 Mauritius 82 

Bulgaria 939 Cyprus 49 

Lithuania 731 Jordan 27 

Kenya 630 Ghana 15 

Other markets 

Ukraine 918 Latvia 251 

Kuwait 687 Kazakhstan  239 

Panama 324 Uruguay 225 

Table 5: Norges bank’s investments in frontier markets, adapted from (Norges bank 2014). 

 

Country Equity Fixed income 

South Africa 22,680 11,647 

Egypt 4,107 195 

Kenya 630 - 

Morocco 525 - 

Nigeria 497 - 

Mauritius 82 - 

Tunisia 77 997 

Ghana 15 - 

Zambia 7 - 

Total 28,620 12,840 

Table 6: Norges bank’s investments in Africa, adapted from (Norges bank 2014). 
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Table 6 shows the fund’s investments in Africa. Almost 83 percent of the African investments 

are in South Africa followed by 10 percent in Egypt. This leaves around 7 percent for the rest of 

the African markets. As mentioned earlier only 0.7 percent of the portfolio’s total capital was 

invested in Africa which indicates just how little that is invested in African markets, if South 

Africa and Egypt are not taken into consideration.   

 

3.7 Hypotheses 

Harvey (1994) obtained a standard deviation of 24.9 percent for an emerging markets composite 

index, which was distinctly higher than for the MSCI world composite index, with a standard 

deviation of 14.4 percent. The result indicates that emerging markets are more risky for investors 

than developed markets. Bremmer and Keat (2009) also argued that developing markets are more 

risky than developed markets. Therefore, similar results could possibly be obtained in this study 

and if the level of development is a main reason to the higher risk, frontier markets should bear 

the highest risk. Political risk, liquidity risk and currency risk might all be higher in less 

developed markets. The PRS Group has ranked most developing countries with having a higher 

country and political risk than for developed countries (prsgroup.com). Several emerging 

markets have experienced a currency collapse during the 90s (Eiteman, Stonehill & Moffett 

2010) and liquidity may have a more important impact on expected returns in countries with 

poor law and higher political risk (Bekaert, Harvey & Lundblad 2006). Further Salomons and 

Grootveld (2002) found higher equity risk premium in emerging markets compared with 

developed markets. This is a premium for risk and is therefore indicating that less developed 

markets have a higher risk. 

 

1.  

Hypothesis 1a: Emerging markets are more volatile than developed markets. 

 

Hypothesis 1b: Frontier markets are more volatile than emerging markets. 

 

Hypothesis 1 leads to hypothesis 2, which concerns the equity risk premium. Ibbotson and 

Sinquefield (1976) showed that assets with a higher risk historically have given a higher risk 

premium. Later on both Harvey (1994), Claessens, Dasgupta and Glen (1995), Barry, Peavy and 
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Rodriguez (1997) and Salmons and Grootveld (2002) have obtained results indicating that 

emerging markets have had a higher risk premium than developed markets. This should indicate 

that investors see emerging markets as more risky than developed markets and this view follows 

Harvey’s (1994) result of a higher volatility of the returns in emerging markets. Nestorovski and 

Naumoski’s (2013) empirical test showed an equity risk premium on average 4.3 times higher 

for developing countries compared to developed countries. Harvey (2004) pointed out that 

investors get rewarded for country risk in emerging markets. Therefore we might expect the 

same result from this study and we could take it one step further and expect that frontier markets, 

less developed than emerging markets should compensate investors with a higher equity risk 

premium, because their lower development could be associated with a higher risk. Hypothesis 2 

is therefore closely connected to hypothesis 1. Because this study use the same risk-free rates 

when calculating the equity risk premium for the different market development levels, 

hypothesis 2a and 2b will for simplicity examine the equity returns, which will explain the 

difference in the equity risk premium. 

 

2.  

Hypothesis 2a: Emerging markets have higher equity returns than developed markets. 

 

Hypothesis 2b: Frontier markets have higher equity returns than emerging markets. 

 

The PRS Group’s regional political risk index averages per region, which have been displayed 

earlier in table1, indicates a difference in political risk between regions. Empirical evidence from 

Barry and Rodriguez (1998) indicates a higher level of volatility for Latin American markets. 

We might expect differences between regions where those with higher political risk also should 

have a larger equity risk premium, due to their higher risk. As mentioned before, this study use 

the same risk-free rates when calculating the equity risk premium for the different regions, 

hypothesis 3 will therefore for simplicity examine the equity returns, which will explain the 

difference in the equity risk premium. 
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3.  

Hypothesis 3: There is a difference in emerging and frontier markets’ equity returns 

between regions. 

 

Johnson and Soenen (2009) found a correlation of 0.46 between the US stock market index and 

developed countries index. Between the US stock market index and emerging markets index the 

correlation was lower, 0.18. More integrated stock markets suffered a larger price drop during 

financial crisis (Bae & Zhang 2014) and the world volatility is less synchronized with emerging 

markets than with developed markets (Duncan & Kabundi 2014). Lower cross-country 

correlation is found between emerging markets than between developed markets (Harvey 1991). 

USA is a developed market and therefore we might expect that the US market will be more 

correlated with developed markets than with emerging markets. We could take it one step further 

and expect that frontier markets, less developed than emerging markets, should have an even 

lower correlation with the US market. This would if so follow Berger, Pukthuanthong and 

Yang’s (2013) study, which found evidence for diversification benefits from including frontier 

exchange-traded funds (EFTs) in a portfolio. 

 

4.  

Hypothesis 4a: The US market is less correlated with emerging markets than with 

developed markets. 

 

Hypothesis 4b: The US market is less correlated with frontier markets than with 

emerging markets. 

 

Goetzmann, Li and Rouwenhorst (2002) draw the conclusion that the structure of global 

correlation has been changing considerably through time and the global correlation was near a 

historical high level. Johnson and Soenen (2009) also found a trend of increasing correlation 

during the three decades they looked at. Their result indicates that this study potentially could 

find a similar trend of increasing correlation. One reason we could expect an increasing 

correlation would be due to increasing globalization, partly due to an increase in technology that 
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has helped information to spread faster between countries, increased international trade and 

made it easier to trade on foreign equity markets. 

 

5. Hypothesis 5: There is a trend of increasing correlation between the US market and other 

markets. 

 

______________________________________________________________________________ 

The theoretical framework chapter begins with covering the portfolio theory. It is essential to 

understand that a non-well diversified portfolio is not an optimal portfolio, a rational investor 

should only invest in a portfolio that generates the highest expected return for the level of risk 

the investor is willing to bear. Further the Capital Asset Pricing Model (CAPM) is introduced to 

give the reader an understanding for how an asset can be priced by looking on its quantity of 

risk. This leads us to the equity risk premium which is found in the CAPM and shows the 

premium an investor should expect to be willing to take on risk. The model shows that the larger 

the quantity of risk is for an asset the larger the expected return should be. However, to be able to 

decide the assets price it is necessary to know the equity risk premium and therefore several 

researches on equity risk premium are presented, which gives the reader an understanding of its 

complexity when it comes to deciding a specific value to use. Only undiversified risk is rewarded 

and it is of importance to understand the correlation among assets when constructing an optimal 

portfolio. Researches indicates an increasing correlation among developed equity markets, which 

leads to decreasing diversification benefits for investors who solely invest in traditional markets. 

Emerging and frontier markets might offer diversification benefits but they are also associated 

with higher risk, mainly in form of political risk, currency risk and liquidity risk. There are three 

different kinds of investors when it comes to risk. In this paper the focus is on the most common 

investor, the risk averse investor. Mean and variance are important tools when creating a 

portfolio and an example is given where investing into two assets generates a higher utility for 

the investor compared to solely investing in one of them. Finally this chapter gives an overview 

of pension funds with an insight into the Norwegian government pension fund’s allocation 

between markets. From these different theories five hypotheses are constructed that onwards will 

be tested to answer the problem statement of this study. 

______________________________________________________________________________ 
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4 Empirical research method 

______________________________________________________________________________ 

The empirical research method chapter’s purpose is to give the reader an understanding of how 

the empirical data will be processed and analyzed. A discussion of the selection of analysis tools 

is presented which leads to the approach that is most appropriate to generate results that can 

provide answers to the study’s hypotheses and thus fulfill the purpose of the study. Quality 

metrics, the variables and correlation analysis are covered in this part of the paper. 

______________________________________________________________________________ 

 

4.1 Research design 

The purpose of the study is to examine the benefits of investing in emerging and frontier 

markets. Equity risk premium and correlation will be measured for developed, emerging and 

frontier markets. Equity risk premium gives the investor an indication of what he can expect in 

return when investing in a market while the correlation can be used to diversify an investment 

portfolio to decrease its risk. The study also aims to examine the difference between different 

approaches for calculating the equity risk premium. Finally this paper hope to bring new 

information about the differences between emerging and frontier markets. To fulfill the purpose 

of the study a quantitative method is used as research strategy where hypotheses are generated 

from theory and afterward tested based on the collected data to find out if the hypotheses can be 

rejected or not. 

 

4.2 Processing data and analysis 

The data will be processed with Excel as well as with a statistical software in form of SPSS, 

which is a great tool when analyzing huge amount of quantitative data. It will help to translate 

the raw data into statistical values that can easily be interpreted. In the study bivariate analysis 

will be used to explain the correlation between markets. Since the variables are ratio / interval 

variables these analysis will be using the Pearson r method to determine the variables correlation. 

The results of these tests will be illustrated by scatterplots and tables. Additionally linear graphs 

will be used to give an overall picture of the variables movements from a historical perspective. 

Linear graphs give no value to variables correlation but can show when variables tend to 
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correlate more or less with each other and thus be a tool for finding clear trends. Furthermore it 

is a good way to illustrate the results in a more simple way for readers who are less familiar with 

correlation measure. The study does not intend to describe causality. This means that the study 

does not answer whether the independent variables affect the dependent variables or vice versa. 

The study seeks only to determine how the dependent variables relate to the independent 

variables and thus left causality to future research. 

 

4.3 Quality metrics 

Since this study is not looking at a sample of a population, there is no need to measure the 

statistical significance of a random sample. Statistical significance will not be used to test if null 

hypotheses can be rejected and thus strengthen the research results, because this study is a 

comprehensive survey, where the difference obtained is the real difference. However, two-tailed 

tests are used when measuring the correlation between markets. To measure the level of 

significance t-test is used, 𝑡 = 𝑟√
𝑛−2

1−𝑟2. Here it is clearly seen how important it is with a larger 

number of observations (n) to reduce the risk of type 1-errors. Therefore in this study long data 

series of monthly observations will be used instead of annual, which will give the results a higher 

degree of confidence in the estimate. 

 

The results from the study may provide an explanation for the relationship between the variables 

over the time period studied. The more years that are used the more likely that the variables 

correlations are true and not temporary trends, e.g. that the study happens to coincide with a 

downturn or an upturn. It is important to remember that the economies are in a constant state of 

development and the results will only be able to be described for the countries in the level of 

development they are in during the research period. If developing countries in the future begins 

to classify as developed countries or vice versa, then the situation may become different. During 

a longer time period there might also be changes of the composition of companies included in the 

index. 

 

Construct validity also known as measurement validity is taking into consideration the reliability 

of a measurement. “Essentially, it is to do with the question of whether or not a measure that is 
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devised of a concept really does reflect the concept that it is supposed to be denoting.” (Bryman 

& Bell 2015, p. 50). The construct validity is high for this study because it can be assumed that 

correlation measures the relationship between the variables. Internal validity is taking into 

consideration the causality between variables. For example how sure we can be that variable x is 

affecting variable y and not the opposite or that there is another variable that affect variable x 

variation (Bryman & Bell 2015, p. 50). For this study the internal validity is relatively low. 

Although a longitudinal design is used it might be difficult to establish a specific causal 

direction. Correlation tests are made which can only explain the relationship between the 

variables. Causality may possibly be detected in the study’s linear graphs but this is not the 

purpose of the study to measure. External validity is taking into consideration if a study’s result 

can be generalized beyond the specific research context for that study (Bryman & Bell 2015, pp. 

50-51). In this case the external validity is relatively high for what the study intends to 

investigate, because all data and not a sample of a population is used for the selected time period. 

However the external validity is reduced because of the lack of available data for developing 

markets. This study will not be able to look at the markets during a very long time period and 

there are no available data for a lot of developing countries, especially not for the frontier 

markets. This means that this research will have some difficulties to generalize the results for 

frontier markets. 

 

4.4 Time series data and cross-sectional data 

Time series data might face the problem of autocorrelation, another potential problem is that it 

may not be stationary. A stationary time series is recognized if its variance and mean are 

constant over time. The two main problems with the use of nonstationary time series are that 

they will be of little practical value, because the results cannot be generalized to another time 

period. Secondly, a regression model that includes more than one nonstationary time series may 

lead to nonsense regression or spurious, which will give a high R2 and the t-values will be 

misleading. A simple way to test the time series is a graphical analysis (Gujarati 2011, pp. 5, 

206-208). The time series in this study look at monthly percentage differences and a graphical 

analysis indicates that they are stationary. This would not have been the case if the monthly 

observations obtained the equity markets’ value instead of the variation of it in percentage. 
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Cross-sectional data might face the problem of heteroscedasticity. This may be the case if 

difference exist in a variable, e.g. the collection of wages in companies in the same industry 

when different size of companies are included (Gujarati 2011, p. 5). Partly the risk for 

heteroscedasticity can be reduced in this study by dividing markets into groups depending on the 

markets level of development. 

 

Autocorrelation in the error term will have a negative impact on the validity of the estimated 

regressors in a regression model. The Durbin-Watson d test can be used to detect positive and 

negative autocorrelation in time series data. The test generates a value between zero and four. A 

value of two indicates that there is no autocorrelation in the error term. The lower value the 

stronger positive autocorrelation, while the larger value the stronger negative autocorrelation. 

𝑑 =
∑ (𝑒𝑡 − 𝑒𝑡−1)2𝑡=𝑛

𝑡=2

∑ 𝑒𝑡
2𝑡=𝑛

𝑡=1

 

Another assumption for the classical linear regression model is homoscedasticity, the error term 

has equal variance. If the variance is not equal then there is heteroscedasticity, which can lead to 

misleading t-values. Breusch-Pagan test and Abridged White test can be used to test for 

heteroscedasticity in the regressions error term (Gujarati 2011, pp. 82-89, 101). 

 

R2 is a measure of goodness of fit of the model where a value of zero indicates that there is no fit, 

while a value of one indicates a perfect fit. 

𝑅2 =
𝐸𝑥𝑝𝑙𝑎𝑖𝑛𝑒𝑑 𝑠𝑢𝑚 𝑜𝑓 𝑠𝑞𝑢𝑎𝑟𝑒𝑠

𝑇𝑜𝑡𝑎𝑙 𝑠𝑢𝑚 𝑜𝑓 𝑠𝑞𝑢𝑎𝑟𝑒𝑠
 

𝑅2 =
∑(�̂�𝑖 − �̅�)

2

∑(𝑌𝑖 − �̅�)2
 

When including several regressors the R2 might be a misleading measure of goodness of fit and 

the adjusted R2 which is adjusted for the degrees of freedom will be a better measure (Gujarati 

2011, pp. 13-14, 43). This paper will not use multivariable linear regression models and therefore 

R2 can be considered a good measurement for the goodness of fit.  
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4.5 Equity risk premium 

Both arithmetic and geometric averages will be calculated and presented in tables that show each 

market as well as the indices equity risk premium. In 4.7 the risk-free rate is discussed and 

explains which risk-free assets that will be used when measuring the equity risk premium. 

 

4.6 Markets 

This study covers 96 markets whereof 24 developed markets, 21 emerging markets and 51 

frontier markets. The following tables give the reader an overview of the developed, emerging 

and frontier markets included in this study and which year the observation starts for each of 

them. The data have been collected from the two databases Datastream and Bloomberg. 

 

Developed markets Data period Region Source 

Australia 1970 - 2015 Australia MSCI 

Austria 1970 - 2015 Europe MSCI 

Belgium 1970 - 2015 Europe MSCI 

Canada 1970 - 2015 North America MSCI 

Denmark 1970 - 2015 Europe MSCI 

Finland 1988 - 2015 Europe MSCI 

France 1970 - 2015 Europe MSCI 

Germany 1970 - 2015 Europe MSCI 

Greece 1988 - 2015 Europe MSCI 

Hong Kong 1970 - 2015 Asia MSCI 

Iceland 2002 - 2008 Europe MSCI 

Ireland 1988 - 2015 Europe MSCI 

Italy 1970 - 2015 Europe MSCI 

Japan 1970 - 2015 Asia MSCI 

Netherlands 1970 - 2015 Europe MSCI 

New Zealand 1988 - 2015 Australia MSCI 

Norway 1970 - 2015 Europe MSCI 

Portugal 1988 - 2015 Europe MSCI 

Singapore 1970 - 2015 Asia MSCI 

Spain 1970 - 2015 Europe MSCI 

Sweden 1970 - 2015 Europe MSCI 

Switzerland 1970 - 2015 Europe MSCI 

United Kingdoms 1970 - 2015 Europe MSCI 

United States 1970 - 2015 North America MSCI 

Table 7: Developed markets in this study 

 
Emerging markets First observation Region Source 

Brazil 1988 – 2015 South & Central America  MSCI 

Chile 1988 – 2015 South & Central America  MSCI 

China 1993 – 2015 Asia MSCI 

Colombia 1993 – 2015 South & Central America  MSCI 

Czech Republic 1995 – 2015 Europe MSCI 

Egypt 1995 – 2015 Africa MSCI 

Hungary 1995 – 2015 Europe MSCI 
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India 1993 – 2015 Asia MSCI 

Indonesia 1988 – 2015 Asia MSCI 

Malaysia 1988 – 2015 Asia MSCI 

Mexico 1988 – 2015 South & Central America  MSCI 

Peru 1993 – 2015 South & Central America  MSCI 

Philippines 1988 – 2015 Asia MSCI 

Poland 1993 – 2015 Europe MSCI 

Russia 1995 – 2015 Asia MSCI 

South Africa 1993 – 2015 Africa MSCI 

South Korea 1988 – 2015 Asia MSCI 

Taiwan 1988 – 2015 Asia MSCI 

Thailand 1988 – 2015 Asia MSCI 

Turkey 1988 – 2015 Middle East MSCI 

Qatar 2005 – 2015 Middle East MSCI 

Table 8: Emerging markets in this study 

 
Frontier markets First observation Region Source 

Argentina 1990 - 2015 South & Central America  Bloomberg 

Bahrain 2004 - 2015 Middle East Bloomberg 

Bangladesh 1990 – 2013 Asia Bloomberg 

Bermuda 2000 – 2014 North America Bloomberg 

Bosnia & Herzegovina 2006 – 2015 Europe Bloomberg 

Botswana 2008 – 2010 Africa Bloomberg 

Bulgaria 2000 – 2015 Europe Bloomberg 

Cambodia 2012 – 2014 Asia Bloomberg 

Cote D’Ivoire 1996 – 2015 Africa S&P 

Croatia 2002 – 2015 Europe Bloomberg 

Cyprus 2004 – 2014 Europe Bloomberg 

Ecuador 1996 – 2015 South & Central America  S&P 

Estonia 1996 – 2015 Europe Bloomberg 

Georgia 2008 – 2015 Europe S&P 

Ghana 2000 – 2014 Africa S&P 

Jamaica 1990 – 2015 South & Central America  Bloomberg 

Jordan 2000 – 2015 Middle East Bloomberg 

Kazakhstan 2000 – 2015 Asia Bloomberg 

Kenya 1991 – 2015 Africa Bloomberg 

Kuwait 2001 – 2015 Middle East Bloomberg 

Laos 2011 – 2014 Asia Bloomberg 

Latvia 2000 – 2014 Europe Bloomberg 

Lebanon 1996 – 2015 Middle East Bloomberg 

Lithuanian 2000 – 2015 Europe Bloomberg 

Macedonia 2007 – 2013 Europe Bloomberg 

Malta 2001 – 2014 Europe Bloomberg 

Mauritius 1990 – 2015 Asia Bloomberg 

Mongolia 2000 – 2014 Asia Bloomberg 

Montenegro 2003 – 2014 Europe Bloomberg 

Morocco 1995 – 2015 Africa Bloomberg 

Myanmar 2012 – 2014 Asia Bloomberg 

Namibia 2000 – 2015 Africa S&P 

Nigeria 1998 – 2015 Africa Bloomberg 

Oman 1992 – 2015 Middle East Bloomberg 

Pakistan 1991 – 2015 Middle East Bloomberg 

Panama 2007 – 2015 South & Central America  S&P 

Rwanda 2013 – 2014 Africa Bloomberg 

Romania 1997 – 2015 Europe Bloomberg 

Saudi Arabia 1994 – 2015 Middle East Bloomberg 

Serbia 2004 – 2015 Europe Bloomberg 

Slovenia 2003 – 2015 Europe Bloomberg 
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Sri Lanka 1990 – 2015 Asia Bloomberg 

Syria 2010 – 2014 Middle East Bloomberg 

Tanzania 2006 – 2014 Africa Bloomberg 

Trinidad & Tobago 1990 – 2015 South & Central America  Bloomberg 

Tunisia 1999 – 2015 Africa Bloomberg 

Uganda 2003 – 2014 Africa Bloomberg 

Ukraine 1998 – 2015 Europe Bloomberg 

Vietnam 2000 – 2015 Asia Bloomberg 

Zambia 2010 – 2015 Africa S&P 

Zimbabwe 2010 – 2015 Africa S&P 

Table 9: Frontier markets in this study 

 

4.6.1 Market categorization indices 

 

Figure 12: Developed markets by region  Figure 13: Emerging markets by region 

 
Figure 14: Frontier markets by region 

These three pie charts give an overview of the distribution between regions in the three indices 

that are constructed by market categorization. For the developed market index there are no 

markets from Africa, the Middle East, and South & Central America. On the other hand it is the 

only one of the three indices that includes markets from Australia. Most of the markets in the 

developed market index are from Europe. For the emerging market index there are markets from 
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five regions, while the frontier market index includes markets from six regions. Note that the 

emerging market index includes many Asian markets while the frontier market index includes 

many European and African markets. All markets will be equally weighted in the indices for the 

simple reason of avoiding that just a few big markets, e.g. US, China and Japan dominates the 

indices. Still regional effects could have a big impact on the developed market index that has a 

strong allocation to Europe. This could also have an impact on the emerging market index even 

if its allocation to Asia is not as strong. The Asian financial crisis in the end of the 90s is a 

possible regional event that could have had an unfairly large impact on the emerging market 

index. 

 

 

Figure 15: Market categorization indices 

This chart shows how the three indices developed markets, emerging markets and frontier 

markets will be constructed. For developed markets data will be used from 1970 and then just a 

few more markets will be included in this index. For the emerging markets index the data start in 

1988 with ten markets. The frontier markets index will start to include markets from 1990 and 

from 2000 it will be the largest of the three indices measured in number of markets. Note that 

Iceland is excluded from the developed markets index in 2009 and several markets are excluded 

from the frontier markets index in 2013 and 2014. 
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4.6.2 Market region indices 

 

Figure 16: Emerging & frontier markets region indices 

This chart shows the five emerging and frontier markets region indices that will be used. For the 

African index and the European index there are no data for the first years however from year 

1997 all indices include five or more markets. Note that all regional indices exclude markets in 

the end of the observation period due to limitations in the data set. 
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4.7 Risk-free rate 

4.7.1 Long-term government bonds 

 

Figure 17: G7 government bonds 

Figure 17 shows the G7s long-term government bonds during almost 60 years. The spread 

between the bonds was larger during the period 70s to 90s and especially the Italian bonds have 

been more volatile. It is also clear from this chart that the Japanese bonds have been 

extraordinary low compared to the other G7 countries. However in recent years the gap has 

shrunk. In this study the US Treasury bonds will be used as risk free rate because the study takes 

an American investors point of view and USA is considered one of the most credit trustworthy 

governments in the world. Figure 18 shows the difference between an equally weighted index of 

the G7 countries excluding Italy and the US Treasury bonds. The two lines might look similar, 

however it is important to understand that just one percent difference of the risk free rate will 

have a one percent effect on the equity risk premium. 

 

4.7.2 Long-term government bonds index 
This paper raises the question why not using an equally weighted index of the G7 countries long-

term government bonds as the risk free rate instead of just considering the US Treasury bonds. 

As well as survival bias has been discussed for equity markets performance in several researches 

mentioned earlier in this paper we might be able to consider that survival bias could affect the 
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risk-free rate as well. The study will therefore compare the impact the use of a G7 index of 

government bonds which is excluding Italy and the use of Treasury bonds as the risk-free rate 

has on the equity risk premium. As seen in figure 17 the Italian government bonds are more 

volatile which indicates that the market at several occasions have seen a higher risk in these 

bonds. Due to this reason it will not be included in the G7 index in this study and therefore the 

index will be mentioned as the G6 index further on in this paper. Note that the G6 index 

presented in this chart includes Canada, Germany, Italy, and US from 1957 and then France is 

included in 1960, UK in 1963 followed by Japan in 1966. This study begins looking at equity 

markets in 1970 and all six countries will then be included in the G6 index for government 

bonds. 

 

Figure 18: G6 vs. US government bonds 1957-2015 

 

Figure 19: G6 vs. US government bonds 1970-2015 
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Figure 19 gives an overview of the G6s index deviation from the US Treasury bonds over the 

time period this study will cover. The chart shows a notable difference during most parts of the 

45 years, which indicates that it should have an impact on the equity risk premium. However 

there are both periods when the G6 index gives a higher rate and when it gives a lower rate. 

 

4.7.3 Treasury bills 

 
Figure 20: Bonds vs. bills 

This chart shows the Treasury bonds and the Treasury bills historically rate since 1972. It is clear 

that the market consider bills as less risky assets than bonds during most parts of the last four 

decades. Especially after the financial crisis of 2007-2008. This large gap should have a strong 

impact on the equity risk premium and therefore the equity risk premium will be calculated both 

with bonds and bills as the risk-free rate. 

 

4.8 Market risk 

4.8.1 Standard deviation 

Standard deviation measures the deviation from a sample’s mean and is the most common 

measure of risk. The standard deviation will be measured for each index as well as all markets 

individually. 
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4.8.2 Downside deviation 

Downside deviation is another approach to measure the risk of an investment. The difference 

between standard deviation and downside deviation is that downside deviation only measures the 

negative risk. Investors are afraid that their investments will move in a negative direction but 

when the investments perform well it is obviously positive for the investor. Therefore it could be 

argued if standard deviation is a good measure for an investments risk. The downside deviation 

allows the investor to include a minimum acceptable return (MAR) in the calculation. If MAR is 

chosen at zero it means that the deviation will be measured for all observations below zero or in 

other words all negative returns. An investment that bears risk should give a higher rate of return 

than the risk-free rate because of the equity risk premium. Therefore is the MAR in this paper 

chosen at the risk-free rate of Treasury bonds. Markets that have strong positive returns might be 

consider risky when the standard deviation is measured but might be viewed as less risky market 

when the downside deviation is measured. Therefore downside deviation will be measured for 

each index as well as all markets individually. 

 

4.8.3 Sortino Ratio 

Sortino Ratio takes into consideration the downside deviation as well as the mean for 

investments and is a ratio that can be used when comparing investments’ performance. It will be 

calculated with arithmetic mean and downside deviation with MAR chosen at the risk-free rate 

of Treasury bonds. The Sortino Ratio will be measured for all markets individually. 

 

4.8.4 Country and political risk 
The country and political risk is tested to examine its effect on the arithmetic return. Due to 

limitation in the data for country and political risk, the time period 2011 to 2015 is used. Average 

annually arithmetic return and the average annually country and political risk between January 

2011 and May 2015 is calculated for each market. For many of the frontier markets the averages 

are calculated between January 2011 and December 2014 due to limitation in the data set. A 

higher value for country and political risk indicates a lower risk. Scatterplot and regression line is 

used to measure the country and political risk’s effect on the arithmetic mean. The markets are 

divided into three groups, developed, emerging and frontier markets. 
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4.8.5 Currency risk 
To test the currency risk’s effect on arithmetic mean, the currency risk for each country is 

calculated by looking at the standard deviation of the currency’s value compared to USD. For 

developed markets the time period is 1976 to 2015, while 1988 to 2015 is used for emerging 

markets and 1990 to 2015 for frontier markets. Because of limitation in the currency data, some 

countries are not included. Further the data set for some currencies do not reach back to the start 

date for the time period and these currencies are therefore calculated from their first observation. 

Scatterplot and regression line are used to measure the currency risk’s effect on the arithmetic 

mean. The markets are divided into three groups, developed, emerging and frontier markets. 

 

4.9 Correlation analysis 

To answer the hypothesis concerning correlation between markets, correlation analysis will be 

conducted. Bivariate analysis on interval/ratio variables will be performed and therefore the 

Pearson’s r method is the most appropriate method to measure the relationship between the 

variables (Bryman & Bell 2015, pp. 351-353). The Pearson product-moment correlation 

coefficient measure the correlation rxy between asset x and y and is defined as the covariance 

between the two assets divided by the product of the two assets standard deviations.  

𝑟𝑥𝑦 =
𝐶𝑂𝑉(𝑋, 𝑌)

𝜎𝑥𝜎𝑦
 

−1 ≤ 𝑟𝑥𝑦 ≤ +1 

𝐶𝑂𝑉(𝑋, 𝑌) = 𝐸 ((𝑋 − 𝐸(𝑋))(𝑌 − 𝐸(𝑌))) 

Note that (𝑋 − 𝐸(𝑋)) is the deviation of X and (𝑌 − 𝐸(𝑌)) is the deviation of Y. If X and Y are 

either larger or smaller than respective means then a positive correlation coefficient will be 

obtained. In other words both variables move in the same direction. Conversely a negative 

correlation coefficient will be obtained if X and Y tend to lie on opposite sides of their respective 

means, which means that the variables move in different direction. If the covariance between X 

and Y is equal to zero, which indicates that there is no relationship between the two variables 

then the correlation coefficient will not obtain a value and equal zero. This happens when either 

X or Y is equal to its respective mean. The standard deviation is simply the square root of the 

variance, 𝜎(�̃�) = √∑ 𝑝𝑖 (𝑋𝑖 − 𝐸(�̃�))
2

𝑁
𝑖=1 . 
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The correlation coefficient can obtain a value in the interval -1 to +1, where the number shows 

the strength of the relationship between the two random variables while the direction of the 

relationship is indicated by if the value is positive or negative. This means that if the correlation 

coefficient between asset X and Y is +1 then the two assets will be perfectly correlated and they 

will move exactly the same. A correlation coefficient of -1 indicates that the two assets will be 

perfectly inversely correlated and they will move in exactly opposite direction. A correlation 

coefficient of 0 indicates that the two assets does not affect each other and that there is no 

correlation at all between them. 

 

This can be explained with a linear function where Y is a linear function of X. 

 

Figure 21: Scatterplots showing correlation, adapted from (Copeland, Weston & Shastri 2013, p. 113). 

Figure 21 (a) shows a scatterplot with a perfectly inversely correlation (𝑟𝑥𝑦 = −1), figure 21 (b) 

shows a scatterplot with no correlation (𝑟𝑥𝑦 = 0) and figure 21 (c) shows a scatterplot with a 

perfectly correlation (𝑟𝑥𝑦 = +1) (Copeland, Weston & Shastri (2013, pp. 113-114). This paper 

will present the bivariate analysis results in form of scatterplot diagrams, correlation coefficient 

tables and time series diagrams. 

 

Following correlation tests will be conducted: 

 Correlation between the US market and all other markets individually. 

 Correlation between US market and the three market classification indices individually. 

 Correlation between developed markets index and emerging markets index. 

 Correlation between developed markets index and frontier markets index. 

 Correlation between emerging markets index and frontier markets index. 

(a) (b) (c) 

𝑌 = 𝑎 − 𝑏𝑋 𝑌 = 𝑎 + 𝑏𝑋 
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 Correlation between US market and the five region markets indices individually. 

 Correlation among the five region markets indices. 

 

For the first test that looks at the correlation on an individual market level the total time period 

correlation will be obtained. For the rest of the tests which include indices, both total time period 

correlation and each year correlation will be used. This approach will give an overview of all 

markets diversification benefits for an American investor. Further on it will generate information 

that can be used to test hypothesis 4. Finally it will create the possibility to study the trend of the 

yearly correlation over a long time period, which will be used to test hypothesis 5. 

 

______________________________________________________________________________ 

The empirical research method is of quantitative nature where large amount of data will be 

processed by using Excel and SPSS to test the hypothesis which have been generated from 

theory. 96 markets around the world from all market levels are used in this study. Three indices, 

developed, emerging and frontier markets are created to divide the markets into three levels of 

market development. Emerging and frontier markets are also mixed to create five regional 

indices, Africa, Asia, Europe, Middle East and South America. One reason to use indices is the 

time period limitation that can be found especially among frontier markets. Equity risk premium 

will be measured by both using arithmetic and geometric mean and by using three different kinds 

of risk-free rates. Treasury bills and Treasury bonds are commonly used when calculating the 

equity risk premium nevertheless this study will also create a government bonds index from the 

G7 countries except Italy that, which bonds possibly cannot be regarded as risk-free. Finally the 

Pearsons r correlation test will be used to test the correlation among markets. This test can 

generate information about both the strength and direction of the correlation but fail to explain 

causality. 

______________________________________________________________________________ 

 

  



80 

 

5 Empirical results and analysis 
______________________________________________________________________________ 

In this chapter the hypotheses are tested and the empirical results, which have been obtained 

from different types of statistical tests are presented and analyzed. The chapter is divided into 

equity returns, risk-free returns, equity risk premium, market performance and risk and 

correlation. Tests concerning autocorrelation and heteroscedasticity are presented in appendix 5. 

The results are used to test if the hypotheses can be rejected or not and the chapter ends with a 

summary of the hypothesis tests. 

______________________________________________________________________________ 

 

5.1 Equity returns 
To test hypothesis 1 and 2 the equity return and standard deviation have been calculated for the 

developed markets, emerging markets and frontier markets indices and are presented in table 10. 

Because the indices have different long time series, data are presented for both the whole data set 

and from 1990 due to it is the first year all three indices can be compared to each other. There are 

a few extreme observations among the frontier markets, e.g. Mongolia in the year 2000. To not 

let a few markets extreme returns for just one or a few months have an impact on the whole 

frontier markets index, which if so would give a misleading view of this group of markets, the 

index without these extreme returns will be used in the following tests. Nevertheless the index is 

presented with outliers for equity returns to give the reader an understanding for the impact these 

few monthly observations can have on the whole index. In this case there is a difference in the 

arithmetic mean of more than 4 percent. Due to the fact that trustworthy data sources are used for 

this study and on top of that economic, political and nature events can be found in these countries 

during the specific years, we might be able to assume that the observations are correct. However 

these observations will be deselected from the index to give a more fair view of frontier markets. 

Table 10 also presents the standard deviation from the indices mean as well as the downside 

deviation with a MAR of the risk-free rate in form of Treasury bonds. The difference between 

these two deviation measurements is that standard deviation measure the risk the index 

performance deviate from its mean, while the downside deviation measure the risk the index 

perform worse than in this case the risk-free rate, i.e. it measure only the negative risk the 

investor face. 
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The arithmetic mean as well as the geometric mean are higher for both the developed markets 

index and the emerging markets index when measured over a longer time period. At the same 

time the deviation is slightly lower for the longer data sets. A comparison of the 1990 to 2015 

time period suggests that highest arithmetic return is found in frontier markets at 15.91 percent, 

closely followed by the emerging markets at 15.23 percent. The developed markets have given a 

lower return of 9.36 percent and it is clear that the gap of 5.87 percent between developed and 

emerging markets is larger compared to a gap of 0.68 percent between emerging and frontier 

markets. Comparing the geometric means, the gap has increased between emerging and frontier 

markets. A closer look at the deviation provides the explanation to this gap. Both standard 

deviation and downside deviation have been lower for frontier markets, with a standard deviation 

of 0.0342 followed by developed markets with a standard deviation of 0.0517 and emerging 

markets with a standard deviation of 0.0642.  

 

The index for all 96 markets is finally presented in table 10. The index had an arithmetic mean of 

13.15 percent and a standard deviation of 0.0422 during the time period 1990 to 2015. The 

results suggest that there is a difference in the equity returns between markets of different 

development level, where less developed markets generate higher returns. Therefore the null 

hypotheses are rejected for hypothesis 2a and 2b. The standard deviation is lower for developed 

markets compared to emerging markets and frontier markets have the lowest standard deviation. 

Therefore null hypothesis 1a is rejected, while the results suggest that null hypothesis 1b should 

not be rejected. Because of this unexpected result further tests are conducted to determine 

hypothesis 1b. 

 

Equity returns for market development levels 
 Arithmetic 

mean 

Geometric 

mean 

Standard 

deviation 

Downside 

deviation 

Developed markets (1970-2015) 12.42% 10.98% 0.0485 0.0390 

Developed markets (1990-2015) 9.36% 7.71% 0.0517 0.0407 

Emerging markets (1988-2015) 18.90% 16.43% 0.0639 0.0453 

Emerging markets (1990-2015) 15.23% 12.73% 0.0642 0.0457 

Frontier markets (1990-2015) 15.91% 15.21% 0.0342 0.0260 

Frontier markets (1990-2015 with outliers) 20.12% 18.81% 0.0499 0.0261 

All 96 markets (1970-2015) 15.08% 13.96% 0.0428  

All 96 markets (1990-2015) 13.15% 12.06% 0.0422  

Table 10: Equity returns for market development levels 

The study begins with examine the equity returns for all indices. The developed markets index is 

higher for the time period 1970 to 2015 compared to 1990 to 2015. Same observation is made for 
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the emerging markets index, where only two years difference have a clear impact on the returns. 

An interpretation of these results could be that equity markets around the world have performed 

poorly during the last 25 years but will perform better in a long time perspective. Another 

interpretation could be that there is a trend of decreasing equity returns, which if so would 

support the difference in results in prior studies. Nevertheless, no conclusion can be drawn 

without further testings. The frontier markets have the highest arithmetic mean of the three 

different types of markets when compared to the same time period. If the geometric mean is used 

the gap is larger. This suggests that frontier markets have been a better long-term investment and 

the small difference between its arithmetic and geometric mean could indicate low standard 

deviation. Emerging markets have the second highest arithmetic returns followed by the 

developed markets. This supports hypothesis 2a and 2b, that less developed markets generate 

higher returns, which leads to the conclusion that the null hypotheses for hypothesis 2a and 2b 

can be rejected. The gap is wider between developed and emerging markets than between 

emerging and frontier markets. This might suggest that the development difference is larger 

between developed and emerging markets compared to between emerging and frontier markets.  

 

The theory states that returns should reflect the investments risk and therefore hypothesis 1a and 

1b are tested to investigate if the empirical data can support the theory. The standard deviation is 

a measure of risk and the results show a higher standard deviation for the emerging markets 

index compared to the developed markets index which explains the higher returns. However this 

is not the case for the longer time periods which generated higher returns but with slightly lower 

standard deviation. Even more surprisingly the standard deviation for the frontier markets index 

is the lowest of the three indices. The first conclusion is that frontier markets generate higher 

returns and that their index has a lower standard deviation. This is confusing, because it is the 

index with the highest returns and therefore the assumption would be that it should have the 

highest standard deviation. To solve this dilemma a deeper analyze of risk is necessary. One 

simple solution would be that the risk is lower in the frontier markets index because it includes 

more than the double amount of markets compared to the two other indices. When the number of 

securities are increased in a portfolio, the variance of the portfolio will drop rapidly (Goetzmann, 

Li & Rouwenhorst 2002). However the marginal diversification benefits from including an extra 
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asset in a portfolio is low already after fifteen assets (Elton & Gruber 1977; Fama 1976, p. 253; 

Beck, Perfect & Peterson 1996) and therefore this is not a presumptive explanation. 

 

Due to the unexpected results a new test for risk is conducted in form of the downside deviation. 

This test allows a measurement of only the deviation which is considered negative. The MAR is 

set to the risk-free rate because returns less than the risk-free rate are considered negative for the 

investor due to the fact that he takes on risk and should therefore be rewarded for it. By using 

this measurement for risk, a standard deviation which is misleadingly high for the developed and 

emerging markets indices due to a few high monthly observations that leads to a higher mean can 

be detected. However, the downside deviation shows a similar pattern to the standard deviation 

and the conclusion can be drawn that the standard deviation is probably not misleading and 

therefore there has to be a reason to the low standard deviation for the frontier markets index. 

This dilemma will be discussed throughout the chapter. 

 

The geometric mean gives an indication of how long-term index mutual funds would have 

performed on a yearly average. The results suggest that an investment in 1990 in the frontier 

markets index would have generated an average return of 15.21 percent per year until 2015. This 

is a gap of 7.5 percent compared to the 7.71 percent of the developed markets index, which is 

close to a 100 percent higher return yearly. An investment of 100 USD in the developed markets 

index in 1990 with reinvested returns would have grown to 640 USD after 25 years. The same 

invested capital in the frontier markets index would have grown to 3446 USD during 25 years, 

which is almost 5.4 times more. This suggests that pension funds could increase their returns 

significantly by long-term investments in frontier markets. However this is only of interest for 

pension funds as well as other risk averse investors if the risk can be managed. Therefore it is of 

interest to understand the risk these markets face to determine if pension funds should allocate 

more capital to less developed markets. 

 

To test hypothesis 3, the equity returns have been calculated for the different regions and are 

presented in table 11. The regions are presented with both outliers included and excluded. In the 

region indices, outliers have a larger impact due to the fact that each index includes less markets 

than the frontier market index as a whole. In each case the indices with outliers included gives 
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larger arithmetic means, which indicate that the outliers have mostly been extreme returns in the 

positive direction of the mean. As well as the market development indices, the focus will be on 

the region indices which excludes the extreme observations. This will give a more fair view of 

the regions’ characteristics. Later on markets will be analyzed on an individual level and then the 

extreme observations will be taken into consideration to give a correct view of each market’s 

individual characteristics. South & Central America is the regional index with the highest returns 

of 22.34 percent, while Middle East has had the lowest of 12.85 percent. This is a gap of 9.49 

percent. Further Europe had the highest standard deviation of 0.0817, while Africa had the 

lowest of 0.0358. There seems to be a large difference between the regions’ equity returns and 

therefore the null hypothesis for hypothesis 3 is rejected. 

 

Equity returns for regions 
 Arithmetic 

mean 

Geometric 

mean 

Standard 

deviation 

Downside 

deviation 

Africa 15.41% 14.66% 0.0358 0.0230 

Asia 18.57% 16.53% 0.0584 0.0414 

Europe 14.90% 10.81% 0.0817 0.0689 

Middle East 12.85% 11.41% 0.0491 0.0335 

South & Central America 22.34% 20.51% 0.0558 0.0357 

Africa (with outliers) 16.67% 15.82% 0.0382 0.0229 

Asia (with outliers) 20.88% 18.42% 0.0662 0.0416 

Europe (with outliers) 22.51% 16.45% 0.1103 0.0689 

Middle East (with outliers) 16.63% 12.28% 0.0902 0.0517 

South & Central America (with outliers) 24.30% 22.05% 0.0638 0.0357 

Table 11: Equity returns for regions 

As showed in table 11, the highest returns can be found in South & Central America followed by 

Asia, Africa, Europe and lastly the Middle East. The gap between the highest and lowest return 

suggests that there are large differences between the indices’ returns. The null hypothesis is 

therefore rejected for hypothesis 3. In all regions the returns are higher than for developed 

markets, however regions with both higher and lower standard deviation can be found. This 

contradicts the idea of lower returns for less risky investments. For the regional indices the 

standard deviation seems to not be able to explain the returns. Both Europe and Asia have higher 

standard deviation than South & Central America, which is the region with the highest returns. 

The lowest standard deviation is found in Africa and not in Middle East, which is the region with 

the lowest returns. The highest standard deviation is found in Europe followed by Asia, South & 

Central America, Middle East and lastly Africa. To test if the standard deviation is misleading, 

the downside deviation was calculated. The results do not indicate that this is the case. 
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The PRS Groups regional average country and political risk for 2015 (table 1) indicates that the 

highest risk can be found in Sub-Saharan Africa followed by Central & South Asia, Middle East/ 

North Africa, South America, East Europe and finally East Asia/Pacific. This does not follow the 

results obtained in this study. There might be several explanations, one is that the regions are not 

defined in the same way. Another is that the country and political risk is just defined for the last 

few years and does not show the historical risk. If there have been clear changes in the country 

and political risk between regions during the prior two decades then it would be misleading to 

compare its recent five years values to the equity returns of more than two decades. Finally the 

country and political risk is not the only risk that the markets face. The unexpected results from 

both market development level indices and regional indices stimulate further tests concerning 

risk and returns, which will be discussed later on. 

 

To get a better view of the indices’ monthly returns distribution frequency, figure 22 and 23 are 

presented. Figure 22 shows the distribution curves, where developed markets is the blue line, 

orange indicates emerging markets and green the frontier markets. A curve with fat tails 

indicates a distribution with higher standard deviation i.e. higher risk. Figure 22 indicates that the 

frontier markets index is second-order stochastic dominant over developed markets index and 

emerging markets index. The developed markets index seems to be second-order stochastic 

dominant over the emerging markets index. 
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Figure 22: Distribution curves for market development levels 

In figure 23 the distribution curves for the regional indices are presented. Africa is the yellow 

line, the red line is Asia, the blue is Europe, the brown is Middle East and the green is South & 

Central America. Figure 23 suggests that Europe is the most risky region while Africa followed 

by Middle East are the least risky regions. Note that in both these distribution curve figures all 

curves are skewed to the right (more than 50 percent of the area under the curve is found to the 

right of the vertical line). This indicates that it is more common with positive monthly returns 

than negative returns for all different development levels as well as for developing markets from 

all regions.  
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Figure 23: Distribution curves for regions 

An interpretation of these results is that all rational investors should choose frontier markets 

rather than developed and emerging markets. However this might be to jump to conclusions. 

Further tests have to be conducted to receive a deeper understanding for the risks these markets 

are facing as well as if there are other sources than risk that can have an impact on the standard 

deviation of the indices. One more interpretation from the curves is that all indices are skewed to 

the right which indicates that it is more common with positive monthly returns than negative. 

Therefore an assumption would be that investments that are allocated globally or regionally will 

both be profitable in the long run. This follows Ibbotson and Sinquefield’s (1976) result, which 

showed that 32 out of 49 years gave positive returns. 

 

5.2 Risk-free returns 
This study looks at three different assets that could be viewed as risk-free. These are the 

Treasury bills, the Treasury bonds and an index including the government bonds from all G7 

countries except Italy (G6). They are presented in table 12, where the arithmetic and geometric 

mean have been calculated for two different time periods 1972 to 2015 and 1990 to 2015. Not 

surprisingly do Treasury bills have the lowest return of about 2 percent lower than the Treasury 

bonds. More interestingly the G6 bonds-index generates slightly lower returns than the Treasury 
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bonds. One explanation might be the low returns on the Japanese government bonds. Same trend 

can be found for the risk-free return as with the equity returns. The data sets with a longer time 

period generate stronger returns. The assets with the lowest standard deviation are the Treasury 

bonds, followed by the G6 bonds-index and the Treasury bills. 

 

  Risk-free returns 
 Arithmetic mean Geometric mean Standard deviation 

Treasury Bills (1972-2015) 5.02% 4.97% 0.0343 

Treasury Bonds (1972-2015) 7.05% 7.02% 0.0273 

G6 Bonds-index (1972-2015) 6.81% 6.77% 0.0302 

Treasury Bills (1990-2015) 3.03% 3.00% 0.0233 

Treasury Bonds (1990-2015) 5.39% 5.38% 0.0161 

G6 Bonds-index (1990-2015) 4.80% 4.78% 0.0200 

Table 12: Risk-free returns 

The returns for all of the risk-free assets variate depending on the time period and again a longer 

time period is related to higher returns. This could suggest a trend of decreasing risk-free rates. 

Furthermore, for all three types of risk-free assets standard deviation is obtained, which is 

contradictory, thus how can we define an asset with deviation in returns as risk-free. However 

they might still be considered risk–free due to the market’s believe there is no risk for default, 

i.e. the invested capital would not face any risk, solely the cash flow from the invested capital. 

Ibbotson and Sinquefield (1976) assumed bonds to have no default risk.  Further the standard 

deviation seems to not be related to the returns due to the fact that the Treasury bonds have for 

both time periods generated the highest returns but also the lowest standard deviation. The G6 

government bonds index has a slightly lower return and higher standard deviation. One 

explanation to this result is that the Japanese government bonds have a low yield. 

 

If we can consider Treasury bills, Treasury bonds and other developed economies government 

bonds as risk-free, then the question is why we find risk-free assets with different yields. Clearly 

they must have the same amount of risk, which is zero. Therefore there must be other factors 

than risk that affects the yield. One possible explanation between bonds would be the currency. 

However this indicates that foreign investors will face a currency risk when investing in Treasury 

bonds and that only domestic investments in government bonds can be considered risk-free. This 

would create a dilemma for the equity risk premium and suggests that it cannot be generalized 

and a specific equity risk premium should be calculated for each economy. Nevertheless, this 

study has an American investor’s perspective and Treasury bills and Treasury bonds are both 
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denoted in USD. On the other hand, this is not the case for the G6 bonds index and might 

therefore be a less appropriated risk-free asset for this study. The Treasury bills and the Treasury 

bonds are not facing a currency risk but still they generate different returns. If we consider both 

types to be risk-free, the time period of the assets might have an effect which does not have to be 

related to risk. 

 

The gap between Treasury bonds and Treasury bills is about 2 percent. Therefore the choice 

between bonds and bills as risk-free assets will have a significant impact on the equity risk 

premium, with larger equity risk premium when bills are used. It would therefore be beneficial if 

the financial academic society could agree on which asset that can be considered as the highest 

yielding risk-free asset, so that models including the equity risk premium e.g. the widely used 

CAPM could be calculated in a more generalized way. Still there will be a dilemma for which 

values to use for the risk-free rate and market returns. Nevertheless a standardization of risk-free 

assets should narrow the gap between different values for equity risk premiums used by market 

players as well as by the academic society. Further it will narrow the gap between estimates of 

expected returns. 

 

5.3 Equity risk premium 
After that both equity returns and risk-free returns have been obtained the equity risk premium 

can be calculated. Table 13 presents both the arithmetic and the geometric equity risk premium 

for the three different levels of market development. The equity risk premium has been 

calculated for different time periods for both equity returns and risk-free rates. Tables 13 

suggests that the choice of time period as well as risk-free rate will have a strong impact on the 

equity risk premium. As mentioned earlier a longer time period gave higher equity returns as 

well as higher risk free rates. The equity risk premium gap is of 1.07 percent between the 1970 to 

2015 and 1990 to 2015 time periods for developed markets. Further bills generated lower returns 

than bonds. Finally an index for all markets is presented which shows the global equity risk 

premium. The global index does not show any sign of decreasing equity risk premium simply 

because emerging and frontier markets are not included before 1988 and 1990. Table 14 includes 

the equity risk premium for developing markets divided into regions. Both the markets 

development level as well as region have an impact on the equity risk premium where a lower 

level of development leads to a higher equity risk premium. 
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Equity risk premium for market development levels 
Developed markets (1970-2015) 

 Arithmetic mean Geometric mean 

Treasury Bills (1972-2015) 7.40% 6.01% 

Treasury Bonds (1972-2015) 5.37% 3.96% 

G6 Bonds-index (1972-2015) 5.61% 4.21% 

Developed markets (1990-2015) 
Treasury Bills (1972-2015) 4.34% 2.75% 

Treasury Bonds (1972-2015) 2.31% 0.70% 

G6 Bonds-index (1972-2015) 2.55% 0.95% 

Developed markets (1990-2015) 
Treasury Bills (1990-2015) 6.33% 4.71% 

Treasury Bonds (1990-2015) 3.97% 2.33% 

G6 Bonds-index (1990-2015) 4.56% 2.93% 

Emerging markets (1988-2015) 
Treasury Bills (1972-2015) 13.88% 11.46% 

Treasury Bonds (1972-2015) 11.85% 9.41% 

G6 Bonds-index (1972-2015) 12.09% 9.66% 

Emerging markets (1990-2015) 
Treasury Bills (1972-2015) 10.21% 7.77% 

Treasury Bonds (1972-2015) 8.18% 5.71% 

G6 Bonds-index (1972-2015) 8.43% 5.96% 

Emerging markets (1990-2015) 
Treasury Bills (1990-2015) 12.21% 9.73% 

Treasury Bonds (1990-2015) 9.84% 7.35% 

G6 Bonds-index (1990-2015) 10.43% 7.95% 

Frontier markets (1990-2015) 
Treasury Bills (1972-2015) 10.89% 10.24% 

Treasury Bonds (1972-2015) 8.86% 8.19% 

G6 Bonds-index (1972-2015) 9.10% 8.44% 

Frontier markets (1990-2015) 
Treasury Bills (1990-2015) 12.88% 12.21% 

Treasury Bonds (1990-2015) 10.52% 9.83% 

G6 Bonds-index (1990-2015) 11.11% 10.43% 

Frontier markets (1990-2015 with outliers) 
Treasury Bills (1990-2015) 17.09% 15.81% 

Treasury Bonds (1990-2015) 14.73% 13.43% 

G6 Bonds-index (1990-2015) 15.32% 14.03% 

All 96 markets (1970-2015) 
Treasury Bills (1972-2015) 10.06% 9.00% 

Treasury Bonds (1972-2015) 8.03% 6.95% 

G6 Bonds-index (1972-2015) 8.27% 7.20% 

All 96 markets (1990-2015) 
Treasury Bills (1990-2015) 10.12% 9.06% 

Treasury Bonds (1990-2015) 7.76% 6.68% 

G6 Bonds-index (1990-2015) 8.35% 7.28% 

Table 13: Equity risk premium for market development levels 
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Equity risk premium for regions 
Africa (1991-2015) 

 Arithmetic mean Geometric mean 

Treasury Bills (1972-2015) | (1990-2015) 10.39% | 12.39% 9.69% | 11.66% 

Treasury Bonds (1972-2015) | (1990-2015) 8.36% | 10.02% 7.64% | 9.28% 

G6 Bonds-index (1972-2015) | (1990-2015) 8.61% | 10.61% 7.89% | 9.88% 

Asia (1988-2015) 
Treasury Bills (1972-2015) | (1990-2015) 13.55% | 15.54% 11.56% | 13.53% 

Treasury Bonds (1972-2015) | (1990-2015) 11.52% | 13.18% 9.51% | 11.15% 

G6 Bonds-index (1972-2015) | (1990-2015) 11.76% | 13.77% 9.76% | 11.75% 

Europe (1993-2015) 
Treasury Bills (1972-2015) | (1990-2015) 9.88% | 11.87% 5.85% | 7.81% 

Treasury Bonds (1972-2015) | (1990-2015) 7.85% | 9.51% 3.80% | 5.44% 

G6 Bonds-index (1972-2015) | (1990-2015) 8.09% | 10.10% 4.05% | 6.03 

Middle East (1992-2015) 
Treasury Bills (1972-2015) | (1990-2015) 7.83% | 9.83% 6.45% | 8.41% 

Treasury Bonds (1972-2015) | (1990-2015) 5.80% | 7.46% 4.39% | 6.03% 

G6 Bonds-index (1972-2015) | (1990-2015) 6.04% | 8.05% 4.64% | 6.63% 

South & Central America (1988-2015) 
Treasury Bills (1972-2015) | (1990-2015) 17.32% | 19.32% 15.54% | 17.51% 

Treasury Bonds (1972-2015) | (1990-2015) 15.29% | 16.95% 13.49% | 15.13% 

G6 Bonds-index (1972-2015) | (1990-2015) 15.54% | 17.54% 13.74% | 15.73% 

Africa (with outliers 1991-2015) 
Treasury Bills (1972-2015) | (1990-2015) 11.65% | 13.64% 10.86% | 12.82% 

Treasury Bonds (1972-2015) | (1990-2015) 9.62% | 11.28% 8.81% | 10.44% 

G6 Bonds-index (1972-2015) | (1990-2015) 9.86% | 11.87% 9.06% | 11.04% 

Asia (with outliers 1988-2015) 
Treasury Bills (1972-2015) | (1990-2015) 15.86% | 17.85% 13.45% | 15.41% 

Treasury Bonds (1972-2015) | (1990-2015) 13.83% | 15.49% 11.40% | 13.04% 

G6 Bonds-index (1972-2015) | (1990-2015) 14.07% | 16.08% 11.65% | 13.63% 

Europe (with outliers 1993-2015) 
Treasury Bills (1972-2015) | (1990-2015) 17.48% | 19.48% 11.49% | 13.45% 

Treasury Bonds (1972-2015) | (1990-2015) 15.45% | 17.11% 9.44% | 11.08% 

G6 Bonds-index (1972-2015) | (1990-2015) 15.70% | 17.70% 9.69% | 11.67% 

Middle East (with outliers 1988-2015) 
Treasury Bills (1972-2015) | (1990-2015) 11.61% | 13.61% 7.31% | 9.28% 

Treasury Bonds (1972-2015) | (1990-2015) 9.58% | 11.24% 5.26% | 6.90% 

G6 Bonds-index (1972-2015) | (1990-2015) 9.82% | 11.83% 5.51% | 7.50% 

South & Central America (with outliers 1988-2015) 
Treasury Bills (1972-2015) | (1990-2015) 19.28% | 21.27% 17.08% | 19.04% 

Treasury Bonds (1972-2015) | (1990-2015) 17.25% | 18.91% 15.03% | 16.67% 

G6 Bonds-index (1972-2015) | (1990-2015) 17.49% | 19.50% 15.28% | 17.26% 

Table 14: Equity risk premium for regions 

The obtained equity risk premium is different between the different markets of development, 

where less developed markets have a higher equity risk premium. Therefore the conclusion can 

be drawn that prior researches that only includes developed markets or both developed and 

emerging markets will not give a fair value of the equity risk premium. If there is one true value 

for the equity risk premium then all markets should be included. Still the limitation in especially 

data of frontier markets make this approach impossible to conduct for a study of long term equity 

risk premium. On the other hand, if the equity risk premium is significant different between 
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markets of different levels of development, then an approach would be to use different equity 

risk premium when calculating expected returns on different types of markets. This approach 

could follow the construction of three different indices used in this study when calculating the 

equity risk premium. 

 

Prior researches as well as this one show the difficulties in determine a specific value due to a 

trend of changing equity risk premium over time. This might be explained by a constantly 

changing risk appetite among investors. Bakshi and Chen (1994) suggest that an aging 

population leads to an increasing average risk aversion, which would lead to higher equity risk 

premium. Still the trend shows the opposite and might be affected by other more strong forces. 

Nevertheless, their result raises the question whether a global equity risk premium can be 

obtained, due to differences among investors in different markets. The longer time periods used 

in this study generates a larger equity risk premium which indicates that there is a trend of 

decreasing equity risk premium. Also differences can be obtained between the different regions, 

with a surprisingly high value for South & Central America. An assumption would be that large 

investors are becoming less risk averse, which leads to a decreasing equity risk premium. This 

could force other more risk averse investors to allocate to more risky assets in the quest for 

returns. On the other hand there could be a minimum value for the equity risk premium where 

the benefits from taking on extra risk is considered not worthy. It would therefore be of interest 

to not only focus on understanding the equity risk premium, but also how it affects investment 

decisions for different types of investors and investments. 

 

The developed markets index 1970 to 2015 had an arithmetic equity risk premium of 7.4 percent 

when Treasury bills were used as risk free rate. This is a lower value compared to 8.8 percent in 

Ibbotson and Sinquefield’s (1976) study and 8.63 percent in Goetzmann and Ibbotson’s (2005) 

study. Still it is larger than 5.9 percent, which Dimson, Marsh, and Staunton (2011) obtained. 

The most likely explanation is the time period studied, where Dimson, Marsh, and Staunton 

(2011) looked at a three decades longer time period. Still it points out the difficulties to 

determine the equity risk premium. An interpretation is that the trend of decreasing equity risk 

premium might not be as strong as Dimson, Marsh, and Staunton’s (2011) results suggest. Their 

lower equity risk premium is more likely explained by the two first decades 1900 to 1920 rather 
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than its last decade 2000 to 2010. On the other hand Dimson, Marsh, and Staunton (2011) 

obtained an equity risk premium of 5 percent when using Treasury bonds as risk-free assets, 

which is relatively close to the 5.37 percent obtained for developed markets in this study. This 

suggests that this study has obtained a larger difference in yield between Treasury bills and 

Treasury bonds. The global equity risk premium is for the same time period 10.06 percent. 

Therefore, if the global equity risk premium is including frontier markets, expected returns will 

be predicted at a higher level and would therefore increase the amount of accepted investments. 

 

5.4 Markets performance and risk 
To get a deeper understanding of the indices different markets the following part will show 

individual market results. This opens for an analysis of which markets that are most beneficial to 

include in a portfolio, more importantly it might generate extra information, useful when 

analyzing the earlier results of the indices. Dimson, Marsh and Staunton (2003) pointed out the 

importance of studying long-term perspective to not end up covering just a period of a bull or 

bear market, which would give misleading results. Therefore in table 15, in the second column 

year, markets marked with brown color indicate short time period compared to its development 

level group. All negative values are marked with red. Light blue indicates a significant 

correlation at the 0.05 level two tailed test and light green indicates a significant correlation at 

the 0.01 level two tailed test. Equity risk premium is calculated with arithmetic mean and 

Treasury bonds as risk free rate. The reader should keep in mind that the time period variates 

between markets which might reduce the possibility to compare markets with significant 

different time periods. Table 15 shows an astonishing high arithmetic mean of 42.17 percent for 

Argentina. Several of the worst performing markets e.g. Cambodia and Macedonia have a short 

time period and likely it has led to misleading results. 
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Markets individually 

Developed markets 

Market Year Arithmetic 

mean 

Geometric 

mean 

Equity 

risk 

premium 

Standard 

deviation 

Downside 

deviation 

Correlation 

with the 

USA 

Australia 1970-2015 11.83% 8.80% 4.78% 0.0698 0.0517 0.555 

Austria 1970-2015 10.35% 7.52% 3.30% 0.0682 0.0501 0.354 

Belgium 1970-2015 13.31% 11.17% 6.26% 0.0590 0.0452 0.540 

Canada 1970-2015 11.18% 9.22% 4.13% 0.0568 0.0415 0.740 

Denmark 1970-2015 14.78% 12.86% 7.73% 0.0567 0.0374 0.478 

Finland 1988-2015 13.50% 8.64% 6.45% 0.0903 0.0566 0.595 

France 1970-2015 12.18% 9.63% 5.13% 0.0651 0.0427 0.570 

Germany 1970-2015 12.00% 9.56% 4.95% 0.0635 0.0442 0.552 

Greece 1988-2015 8.03% 0.94% 0.98% 0.1104 0.0675 0.390 

Hong Kong 1970-2015 19.95% 14.16% 12.90% 0.0996 0.0683 0.391 

Iceland 2002-2008 -1.84% -47.30% -8.89% 0.1571 0.2011 0.435 

Ireland 1988-2015 7.29% 4.69% 0.24% 0.0651 0.0482 0.644 

Italy 1970-2015 8.70% 5.43% 1.65% 0.0741 0.0443 0.396 

Japan 1970-2015 11.29% 9.09% 4.24% 0.0610 0.0354 0.358 

Netherlands 1970-2015 13.53% 11.65% 6.48% 0.0556 0.0421 0.670 

New Zealand 1988-2015 8.67% 6.07% 1.62% 0.0658 0.0423 0.474 

Norway 1970-2015 14.17% 10.37% 7.12% 0.0789 0.0521 0.536 

Portugal 1988-2015 4.56% 1.83% -2.49% 0.0673 0.0433 0.476 

Singapore 1970-2015 14.61% 10.64% 7.56% 0.0816 0.0576 0.526 

Spain 1970-2015 11.47% 8.68% 4.42% 0.0681 0.0450 0.465 

Sweden 1970-2015 15.73% 12.83% 8.68% 0.0695 0.0450 0.568 

Switzerland 1970-2015 12.87% 11.24% 5.82% 0.0525 0.0358 0.569 

United 

Kingdoms 

1970-2015 12.07% 9.77% 5.02% 0.0632 

0.0392 

0.585 

United States 1970-2015 10.90% 9.73% 3.85% 0.0442 0.0311 1 

Emerging markets 
Brazil 1988-2015 26.56% 14.02% 19.51% 0.1435 0.0946 0.409 

Chile 1988-2015 17.01% 14.06% 9.96% 0.0700 0.0445 0.464 

China 1993-2015 7.22% 1.40% 0.17% 0.0996 0.0604 0.474 

Colombia 1993-2015 16.89% 12.04% 9.84% 0.0901 0.0548 0.302 

Czech Republic 1995-2015 14.24% 9.88% 7.19% 0.0849 0.0598 0.352 

Egypt 1995-2015 19.84% 14.54% 12.79% 0.0967 0.0534 0.306 

Hungary 1995-2015 16.32% 9.05% 9.27% 0.1084 0.0809 0.455 

India 1993-2015 13.27% 8.78% 6.22% 0.0870 0.0505 0.431 

Indonesia 1988-2015 20.64% 10.29% 13.59% 0.1378 0.0794 0.323 

Malaysia 1988-2015 11.43% 7.69% 4.38% 0.0796 0.0549 0.379 

Mexico 1988-2015 21.73% 17.02% 14.68% 0.0877 0.0607 0.578 

Peru 1993-2015 18.88% 13.91% 11.83% 0.0906 0.0613 0.353 

Philippines 1988-2015 13.17% 8.60% 6.12% 0.0879 0.0545 0.418 

Poland 1993-2015 21.12% 11.52% 14.07% 0.1347 0.0713 0.448 

Russia 1995-2015 27.18% 10.14% 20.13% 0.1692 0.1101 0.251 

South Africa 1993-2015 14.18% 10.56% 7.13% 0.0769 0.0546 0.550 

South Korea 1988-2015 13.00% 6.68% 5.95% 0.1053 0.0591 0.444 

Taiwan 1988-2015 12.41% 6.49% 5.36% 0.1004 0.0582 0.371 

Thailand 1988-2015 14.75% 8.01% 7.70% 0.1058 0.0717 0.465 

Turkey 1988-2015 23.66% 9.19% 16.61% 0.1594 0.0835 0.321 

Qatar 2005-2015 13.61% 9.45% 6.56% 0.0836 0.0622 0.274 

Frontier markets 
Argentina 1990-2015 42.17% 24.90% 35.12% 0.2330 0.0667 0.217 

Bahrain 2004-2015 3.76% 2.87% -3.29% 0.0385 0.0267 0.335 

Bangladesh 1990-2013 15.88% 10.00% 8.83% 0.1065 0.0580 0.042 

Bermuda 2000-2014 5.37% 3.26% -1.68% 0.0589 0.0462 0.115 
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Bosnia & 

Herzegovina 

2006-2015 -4.28% -8.43% -11.33% 0.0843 0.0542 0.295 

Botswana 2008-2010 1.38% 1.28% -5.67% 0.0128 0.0020 -0.040 

Bulgaria 2000-2015 17.27% 12.22% 10.22% 0.0913 0.0663 0.438 

Cambodia 2012-2014 -30.93% -33.54% -37.98% 0.0641 0.0627 0.138 

Cote D’Ivoire 1996-2015 21.48% 18.52% 14.43% 0.0714 0.0473 0.255 

Croatia 2002-2015 9.03% 5.10% 1.98% 0.0811 0.0603 0.505 

Cyprus  2004-2014 -6.88% -19.45% -13.93% 0.1451 0.0914 0.457 

Ecuador 1996-2015 8.14% 2.83% 1.09% 0.0924 0.0796 -0.016 

Estonia 1996-2015 17.20% 11.27% 10.15% 0.0986 0.0745 0.248 

Georgia 2008-2015 44.00% 25.50% 36.95% 0.1945 0.0942 0.277 

Ghana 2000-2014 21.59% 19.72% 14.54% 0.0574 0.0334 0.006 

Jamaica 1990-2015 19.25% 16.04% 12.20% 0.0765 0.0344 0.054 

Jordan 2000-2015 8.00% 6.52% 0.95% 0.0497 0.0335 0.266 

Kazakhstan 2000-2015 23.53% 16.44% 16.48% 0.1134 0.0668 0.343 

Kenya 1991-2015 10.67% 7.88% 3.62% 0.0710 0.0372 0.192 

Kuwait 2001-2015 12.69% 10.71% 5.64% 0.0575 0.0402 0.389 

Laos 2011-2014 24.18% 14.69% 17.13% 0.1484 0.0540 0.122 

Latvia 2000-2014 12.41% 9.76% 5.36% 0.0677 0.0436 0.328 

Lebanon 1996-2015 7.33% 4.53% 0.28% 0.0705 0.0392 0.219 

Lithuanian 2000-2015 13.19% 10.11% 6.14% 0.0719 0.0524 0.353 

Macedonia 2007-2013 -18.33% -23.37% -25.38% 0.0930 0.0562 0.264 

Malta 2001-2014 3.96% 2.83% -3.09% 0.0438 0.0240 0.275 

Mauritius 1990-2015 13.59% 12.32% 6.54% 0.0468 0.0287 0.226 

Mongolia 2000-2014 115.78% 29.01% 108.73% 0.6737 0.1303 -0.057 

Montenegro 2003-2014 29.64% 21.13% 22.59% 0.1254 0.0616 0.219 

Morocco 1995-2015 10.19% 9.01% 3.14% 0.0451 0.0236 0.087 

Myanmar 2012-2014 7.73% 6.80% 0.68% 0.0405 0.0196 0.584 

Namibia 2000-2015 16.10% 14.06% 9.05% 0.0585 0.0366 0.361 

Nigeria 1998-2015 12.81% 9.97% 5.76% 0.0689 0.0468 0.228 

Oman 1992-2015 10.80% 9.09% 3.75% 0.0539 0.0352 0.219 

Pakistan 1991-2015 22.20% 17.17% 15.15% 0.0905 0.0652 0.133 

Panama 2007-2015 11.22% 10.40% 4.17% 0.0368 0.0331 0.345 

Rwanda 2013-2014 20.14% 19.86% 13.09% 0.0226 0.0011 0.351 

Romania 1997-2015 18.90% 12.65% 11.85% 0.1022 0.0728 0.310 

Saudi Arabia 1994-2015 11.91% 9.15% 4.86% 0.0676 0.0483 0.238 

Serbia 2004-2015 7.29% 3.63% 0.24% 0.0785 0.0548 0.431 

Slovenia 2003-2015 7.22% 5.25% 0.17% 0.0573 0.0406 0.366 

Sri Lanka 1990-2015 18.69% 15.48% 11.64% 0.0743 0.0397 0.169 

Syria 2010-2014 -0.80% -3.41% -7.85% 0.0685 0.0407 0.135 

Tanzania 2006-2014 10.62% 10.29% 3.57% 0.0239 0.0069 -0.073 

Trinidad & 

Tobago 

1990-2015 14.45% 13.62% 7.40% 0.0379 0.0216 0.053 

Tunisia 1999-2015 11.66% 10.85% 4.61% 0.0369 0.0248 0.059 

Uganda 2003-2014 18.44% 15.23% 11.39% 0.0731 0.0504 0.343 

Ukraine 1998-2015 19.26% 10.44% 12.21% 0.1229 0.0762 0.355 

Vietnam 2000-2015 21.10% 13.87% 14.05% 0.1119 0.0640 0.341 

Zambia 2010-2015 8.87% 7.64% 1.82% 0.0458 0.0239 0.247 

Zimbabwe 2010-2015 13.21% 9.46% 6.16% 0.0793 0.0563 0.347 

Table 15: Markets individually 

Jorion and Goetzmann (1999) pointed out that the US market suffer from survival bias, which is 

an issue when studying the long-term equity risk premium. Interestingly this study finds that the 

US market has been outperformed by several other developed markets. This suggests that the US 

market does not suffer from survival bias anymore. Hong Kong stands out as the best performed 
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equity market between all developed markets followed by the rest of the Scandinavian markets 

and Singapore. At the same time several of the South European markets can be found among the 

developed markets that performed worse. For a few markets the obtained equity risk premium is 

negative, which makes little sense. A negative equity risk premium indicates that the equity 

return is lower than the risk-free rate and suggests that investors would pay for taking on risk. 

These results can probably be explained by financial crisis, e.g. Iceland in 2008. To give a better 

overview of the 96 markets equity returns, standard deviation and correlation with the US 

market, bar charts are presented later on in this chapter. 

 

The following two scatterplots (figure 24 and 25) show the market performance for all 96 

markets. The observations show the arithmetic mean and the deviation in form of standard 

deviation or downside deviation. Observations above the line have performed better while 

observations below the line have performed worse. The markets that stands out from the rest 

have been marked as well as the US market. The linear regression intercept is the risk-free rate. 

In the first scatterplot the intercept is very close to the return that earlier has been measured for 

Treasury bills. However the value is not significant at an alpha of five percent. R2 is low for both 

cases, which partly can be explained by a few outliers. In both models the regressors are 

significant at an alpha of five percent. The interpretation is that the regressors have an impact on 

the regressands. 
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Figure 24: Standard deviations effect on arithmetic mean 

Coefficientsa 

Model 

Unstandardized Coefficients Standardized Coefficients 

t Sig. 

95.0% Confidence Interval for B 

B Std. Error Beta Lower Bound Upper Bound 

1 (Constant) .032 .022  1.452 .150 -.012 .075 

Standard_Deviation 1.212 .242 .461 5.014 .000 .732 1.692 

a. Dependent Variable: Arithmetic_Mean 

Table 16: Coefficients fig. 31 
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Figure 25: Downside deviations effect on arithmetic mean 

Coefficientsa 

Model 

Unstandardized Coefficients Standardized Coefficients 

t Sig. 

95.0% Confidence Interval for B 

B Std. Error Beta Lower Bound Upper Bound 

1 (Constant) .059 .027  2.236 .028 .007 .112 

Downside_Deviation 1.449 .489 .295 2.964 .004 .478 2.420 

a. Dependent Variable: Arithmetic_Mean 

Table 17: Coefficients fig. 32 

To test how well deviation explains the arithmetic mean, standard deviation, arithmetic mean and 

downside deviation have been calculated for each individual market. The regression line of 

arithmetic mean and standard deviation has a larger R2 compared to the R2 of the regression line 

of arithmetic mean and downside deviation. This suggests that standard deviation can explain the 

arithmetic mean better. Still standard deviation seems to not be as good indicator for returns as 

stated in theory. Interestingly the regression line for standard deviation has an intercept at almost 

the risk-free rate obtained from Treasury bills 1990 to 2015. This could suggest that the market 

consider Treasury bills as the risk-free rate. However, the intercept is not significant, which 

makes this conclusion weak. 
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To provide the reader with an overview of the different markets risk and return, four bar charts 

are presented (figure 26, 27, 28 and 29). To give an understanding of the different types of 

market development levels the bars have different colors. Blue bars indicate developed markets, 

orange bars indicate emerging markets and green bars show frontier markets. Markets with few 

observations compared to their development level group are marked with a red pattern and 

indicates that these results might be less reliable. As measured earlier, both standard deviation 

and downside deviation measure the markets level of risk. Higher deviation indicates higher risk. 

Figure 33 and 34 show a pattern of developed markets located to the right which indicates lower 

risk, while emerging markets have higher risk and are found to the left. Surprisingly, frontier 

markets can be found on both sides, which indicates that some are highly risky while others have 

a low risk. In figure 35 arithmetic and geometric mean are presented ranked by geometric mean, 

where a peak in arithmetic mean quite likely indicates a market with high risk compared to its 

return. The return chart still shows frontier markets on both sides, but interestingly, developed 

and emerging markets seem to be more mixed compared to the two deviation charts. This could 

indicate that developed markets generate a higher return compared to their risk or the opposite 

for emerging markets. Finally Sortino ratio is presented in figure 36, which is a ratio used to 

compare portfolios or in this case markets. Sortino ratio takes into consideration both the 

arithmetic mean and the downside deviation, with a MAR of the risk-free rate. A higher value is 

to be preferred. An observation of the colors shows that on average frontier markets perform 

better followed by emerging markets. 
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Figure 26 : Standard deviation   Figure 27: Downside deviation 
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Figure 28: Arithmetic mean & Geometric mean   Figure 29: Sortino Ratio    
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By examine the standard deviation on an individual market level, a deeper understanding for the 

indices’ standard deviation can be extracted. A pattern can be spotted for the standard deviation 

with lower risk among developed markets compared to emerging markets. Surprisingly frontier 

markets have a less homogeneous risk. Some of the frontier markets are among the most risky 

markets while others are among the least risky. These frontier markets with low risk might 

explain why the frontier markets index has a lower standard deviation compared to the emerging 

markets index. However it cannot explain why it is lower than the standard deviation of the 

developed markets. 

 

Table 18 shows the average arithmetic mean and average standard deviation for all markets 

individually. Therefore the market level groups can be expected to show different values 

compared to the market indices, hence the time period is not taken into consideration for the 

market level groups. Nevertheless table 18 can bring some extra information about the risk for 

these different types of markets. 

 

Average of individual markets 
Market level group Arithmetic mean Standard deviation 
Developed markets 11.30% 0.0726 

Emerging markets 17.01% 0.1047 

Frontier markets 14.37% 0.0889 

Frontier markets (Excluding markets with short time period) 16.99% 0.0957 

Table 18: Average of individual markets 

By calculating the average of the individual markets standard deviation another picture of the 

risk between markets of different development is formed. Table 18 presents an average standard 

deviation which is higher for frontier markets compared to developed markets, but still lower 

than the standard deviation of emerging markets. By excluding the frontier markets with a short 

time period the standard deviation increases for the frontier markets but still on a lower level 

than for the emerging markets. This suggests that the null hypothesis for hypothesis 1b cannot be 

rejected. Figure 26 shows that markets with the highest risk are frontier markets. However, as a 

group we cannot prove that frontier markets are more risky than emerging markets (see table 18). 

The average test also generates an arithmetic mean that is slightly higher for emerging markets 

compared to frontier markets, when frontier markets with short time period are excluded. This is 

consistent with the standard deviation. The gap down to the developed markets’ arithmetic mean 

is relatively wide. Note that the frontier markets which are excluded should have a weak impact 
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on the frontier market index hence its short time period. Obviously different values will be 

obtained between the market indices and the market level groups, because the indices take into 

consideration the different time periods. Nevertheless a picture has now been formed that frontier 

markets are more risky than developed markets and this confirms that we are facing a dilemma. 

Not only does the frontier markets index generate the highest returns with the lowest standard 

deviation, but the markets included in the index are considered more risky than developed 

markets and on a similar level of the emerging markets. This implies that another force must 

have affected the standard deviation of the frontier markets index. The portfolio theory implies 

that benefits can be obtained from diversification. Therefore, correlation between markets will be 

analyzed later on in this chapter to examine if it can provide an explanation to the dilemma. 

 

To get a deeper understanding of how different kinds of risk are effecting different kinds of 

markets, the following three scatterplots (figure 30, 31 and 32) present how country and political 

risk has affected the arithmetic return in these markets. The scatterplots show the average 

annually arithmetic return and the average annually country and political risk between January 

2011 and May 2015. A higher value for country and political risk indicates a lower risk. 

Surprisingly the data indicate that developed markets with lower country and political risk have a 

higher return. For the emerging and frontier markets it is the opposite trend, which is more 

logical. In all three cases the R2 is very low which makes it hard to draw any conclusions from 

the results. Another implication could be that there is no relationship between country and 

political risk and the arithmetic return. If this is the case, there should be other kinds of risk, 

which have an effect on the return. For all three charts, outliers have been marked to give the 

reader an understanding for which markets that have performed best and worst compared to the 

specific kind of risk. Markets above the regression line can be considered well performing 

compared to their country and political risk, especially if the markets are located in the upper 

right corner, which indicates a combination of low risk and high returns. In all three models the 

regressors are not significant at an alpha of five percent. This suggests that the regressors do not 

have any impact on the regressands. 
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Figure 30: Country & political risks effect on developed markets arithmetic mean 

Coefficientsa 

Model 

Unstandardized Coefficients Standardized Coefficients 

t Sig. 

95.0% Confidence Interval for B 

B Std. Error Beta Lower Bound Upper Bound 

1 (Constant) -.188 .209  -.899 .379 -.623 .247 

Risk_Developed .003 .003 .257 1.220 .236 -.002 .008 

a. Dependent Variable: Return_Developed 

Table 19: Coefficients fig. 30 
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Figure 31: Country & political risks effect on emerging markets arithmetic mean 

Coefficientsa 

Model 

Unstandardized Coefficients Standardized Coefficients 

t Sig. 

95.0% Confidence Interval for B 

B Std. Error Beta Lower Bound Upper Bound 

1 (Constant) .030 .153  .198 .845 -.291 .351 

Risk_Emerging .000 .002 -.028 -.118 .907 -.005 .004 

a. Dependent Variable: Return_Emerging 

Table 20: Coefficients fig. 31 
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Figure 32: Country & political risks effect on frontier markets arithmetic mean 

Coefficientsa 

Model 

Unstandardized Coefficients Standardized Coefficients 

t Sig. 

95.0% Confidence Interval for B 

B Std. Error Beta Lower Bound Upper Bound 

1 (Constant) .197 .156  1.259 .222 -.129 .522 

Risk_Frontier -.002 .002 -.157 -.710 .486 -.006 .003 

a. Dependent Variable: Return_Frontier 

Table 21: Coefficients fig. 32 

The country and political risk seems to have a weak impact on the returns and therefore a new 

test is conducted which looks at the relationship between arithmetic return and currency risk. The 

currency risk for each country is calculated by studying the standard deviation of the currency’s 

value compared to USD. For developed markets the time period is 1976-2015, while 1988 to 

2015 is used for emerging markets and 1990 to 2015 for frontier markets. The results are 

presented in figure 33, 34 and 35. Surprisingly the same trend is found for the currency risk as 

for the country & political risk, the relationship between the arithmetic return and the currency 

risk is the opposite for developed markets where a higher risk generates a lower return. The R2 

for these regression lines are stronger than in the previous test, which partly can be explained by 

that the returns have already been calculated in USD. Logically we therefore know that the 

currency will have an effect on the return in USD and Harvey (1994) wrote that the local 



107 

 

currency in many emerging markets could have a strong effect on the returns when converted to 

US dollar due to high inflation. Nevertheless, it is of interest to see at what level this effect can 

explain the returns. If the currency risk cannot explain the arithmetic mean well, then there must 

be other kinds of risk that determine the expected returns. Outliers have also in these charts been 

marked out and in this case markets that can be found in the upper left corner is of high interest 

because they generate high returns compared to a low currency risk. In the first two models 

(figure 33 and 34), which look at developed markets and emerging markets, the results suggest 

that the regressors are significant at an alpha of five percent. However, this is not the case for the 

regressor in the frontier markets model (figure 35), where the interpretation is that the regressor 

does not have any impact on the regressands. 

 
Figure 33: Currency risks effect on developed markets arithmetic mean 

Coefficientsa 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. 

95.0% Confidence Interval 
for B 

B Std. Error Beta Lower Bound Upper Bound 

1 (Constant) .208 .034  6.035 .000 .136 .280 

Currency_Risk_Developed -3.653 1.285 -.527 -2.844 .010 -6.324 -.981 

a. Dependent Variable: Return_Developed 

Table 22: Coefficients fig. 33 
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Figure 34: Currency risks effect on emerging markets arithmetic mean 

Coefficientsa 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. 

95.0% Confidence Interval 
for B 

B Std. Error Beta Lower Bound Upper Bound 

1 (Constant) .111 .022  5.125 .000 .064 .157 

Currency_Risk_Emerging 1.482 .450 .661 3.292 .005 .516 2.447 

a. Dependent Variable: Return_Emerging 

Table 23: Coefficients fig. 34 
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Figure 35: Currency risks effect on frontier markets arithmetic mean 

Coefficientsa 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. 

95.0% Confidence Interval 
for B 

B Std. Error Beta Lower Bound Upper Bound 

1 (Constant) .116 .035  3.355 .004 .043 .190 

Currency_Risk_Frontier 1.112 .700 .369 1.588 .132 -.372 2.597 

a. Dependent Variable: Return_Frontier 

Table 24: Coefficients fig. 35 

One type of risk considered to be higher in less developed countries is the country and political 

risk. An assumption would therefore be that this risk partly can explain the equity returns. 

However the data indicate a weak relationship between the country and political risk and the 

arithmetic mean for markets of all levels of development. Therefore, the currency risk’s impact 

on equity returns is tested to examine if this type of risk can explain the equity returns better. 

Obviously there should be a direct impact due to the simple fact that equity returns are calculated 

in USD for all markets in this study. Still it is of interest to examine how well the currency risk 

explains the equity returns. The empirical data indicate that the currency risk has a stronger 

effect on equity returns compared to country and political risk. However it is still not a strong 

relationship. Surprisingly for both types of risk there is a negative relation to developed markets 
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equity returns. This indicates that developed markets with low risk generate higher returns, 

which is not consistent with the theory. The conclusion is that there should be another type of 

risk explaining developed markets equity returns. In future research it would be of interest to test 

if a multivariate regression model consisting of several types of risk can explain the arithmetic 

returns better. Clearly investments face more than one type of risk and a multivariate regression 

model should probably be superior. However the study’s aim has not been to determine the 

arithmetic returns from the amount of risk, but rather to support the standard deviation obtained 

for the indices. 

 

5.5 Correlation 

5.5.1 USA, Developed, Emerging & Frontier markets indices (1990-2015) 
Correlations are calculated between the US market and the indices to test hypothesis 4a and 4b. 

Table 25 presents the correlation between USA and markets of different level of development. 

All obtained correlation values are marked with two asterisks, which indicate significance at the 

0.01 level two tailed test. In table 25 and further tables, letter N indicates the amount of 

observations, i.e. amount of months. The strongest correlation is found between USA and 

developed markets. The reader should keep in mind that USA is also included in the developed 

markets index, which of course will have an effect on the correlation between them, but this 

effect will be weak because there are 24 markets included in the developed markets index. The 

weakest correlation is found between USA and the frontier markets index. The correlation seems 

to be stronger between developed and emerging markets compared to emerging and frontier 

markets. No negative correlation is obtained in these indices tests, however there might be cases 

of negative correlation on an individual market level. The results suggest that the null hypothesis 

for both 4a and 4b should be rejected. 

Correlations 

 USA Developed Emerging 

Developed Pearson Correlation .807** 

  Sig. (2-tailed) .000 

N 305 

Emerging Pearson Correlation .637** .789** 

 Sig. (2-tailed) .000 .000 

N 305 305 

Frontier Pearson Correlation .393** .529** .577** 

Sig. (2-tailed) .000 .000 .000 

N 305 305 305 

**. Correlation is significant at the 0.01 level (2-tailed). 

Table 25: Correlation test for market development levels 
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The following three scatterplots (figure 36, 37 and 38) indicate the correlation between 

developed, emerging and frontier markets monthly returns from 1990 to 2015. Outliers have 

been marked with dates and the reader is recommended to pay attention to the four squares. The 

square in the top to the right shows monthly observations when both kinds of markets had 

positive returns. The opposite is found in the lower square to the left. The remaining two squares 

show months when the return went in different direction. R2 is a measure of the percent of 

variance which is explained by the model i.e. how well the observations explain the best fit line. 

The highest R2 is between the developed markets and the emerging markets indices. The Durbin-

Watson test, which can be found in appendix 4, gives a value of less than two for all three 

models. This shows a potential risk for positive autocorrelation in the error term for all three 

models. A positive autocorrelation can lead to misleading t-values. In all three models the 

regressors are significant at an alpha of five percent. The interpretation is that the regressors have 

an impact on the regressands. 

 
Figure 36: Correlation between developed and emerging markets 

Coefficientsa 

Model 

Unstandardized Coefficients Standardized Coefficients 

t Sig. 

95.0% Confidence Interval for B 

B Std. Error Beta Lower Bound Upper Bound 

1 (Constant) .005 .002  2.213 .028 .001 .010 

Developed .978 .044 .789 22.319 .000 .892 1.065 

a. Dependent Variable: Emerging 

Table 26: Coefficients fig. 36 
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Figure 37: Correlation between developed and frontier markets 

Coefficientsa 

Model 

Unstandardized Coefficients Standardized Coefficients 

t Sig. 

95.0% Confidence Interval for B 

B Std. Error Beta Lower Bound Upper Bound 

1 (Constant) .011 .002  6.266 .000 .007 .014 

Developed .349 .032 .529 10.848 .000 .286 .413 

a. Dependent Variable: Frontier 

Table 27: Coefficients fig. 37 
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Figure 38: Correlation between emerging and frontier markets 

Coefficientsa 

Model 

Unstandardized Coefficients Standardized Coefficients 

t Sig. 

95.0% Confidence Interval for B 

B Std. Error Beta Lower Bound Upper Bound 

1 (Constant) .009 .002  5.739 .000 .006 .013 

Emerging .307 .025 .577 12.284 .000 .258 .356 

a. Dependent Variable: Frontier 

Table 28: Coefficients fig. 38 

The portfolio theory covers both expected returns and correlation among investments. The 

correlation between USA and developed markets is strong while it is less strong for emerging 

markets and weak for frontier markets. Further the developed markets index is stronger 

correlated to the emerging markets index than to the frontier markets index. Finally the 

correlation is stronger between emerging and frontier markets than between developed and 

frontier markets. All correlations are significant at an alfa of 1 percent. Therefore, the null 

hypotheses for hypothesis 4a and 4b are rejected. The results indicate that there is a difference in 

correlation between markets of different level of market development and if the gap in market 

development is larger, the correlation will be weaker. Interestingly, emerging markets are more 

connected to developed markets than to frontier markets. An interpretation would be that 

American investors and investors from other developed markets can obtain stronger 

diversification benefits from investing in frontier markets compared to developed and emerging 
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markets. This can also be seen from the opposite perspective, where investors in frontier markets 

can gain from investing in developed markets. On the other hand, investors in emerging markets 

would receive stronger diversification benefits from allocating capital to frontier markets rather 

than to developed markets. The obtained correlation of 0.807 between USA and developed 

markets is weaker than Statman and Scheid’s (2008) correlation of 0.86, but stronger than 

Johnson and Soenen’s (2009) correlation of 0.46. Further a correlation of 0.637 was obtained 

between USA and emerging markets in this study, which is stronger than Johnson and Soenen’s 

(2009) correlation of 0.18. The differences might suggest a fluctuation in the correlation between 

markets and that the choice of time period has a strong impact on the obtained correlation. This 

follows Erb, Harvey and Viskanta’s (1994) conclusion that correlations are asymmetric. 

 

5.5.2 USA & Regions indices (1993-2015) 
Table 29 shows the correlation between USA and developing markets of different regions. All 

values show significance at the 0.01 level. The results show that the strongest regional 

correlation can be found between Asia and South & Central America, while the weakest regional 

correlation is found between Africa and South & Central America as well as Europe. When the 

regions are tested against USA, low correlation can be found for Europe and Africa. 

 

Correlations 

 USA Africa Asia Europe Middle East 

Africa Pearson Correlation .379** 

    Sig. (2-tailed) .000 

N 264 

Asia Pearson Correlation .556** .528** 

   Sig. (2-tailed) .000 .000 

N 264 264 

Europe Pearson Correlation .371** .424** .557** 

  Sig. (2-tailed) .000 .000 .000 

N 264 264 264 

Middle East Pearson Correlation .438** .466** .443** .452** 

 Sig. (2-tailed) .000 .000 .000 .000 

N 264 264 264 264 

South & Central 
America 

Pearson Correlation .576** .423** .630** .541** .522** 

Sig. (2-tailed) .000 .000 .000 .000 .000 

N 264 264 264 264 264 

**. Correlation is significant at the 0.01 level (2-tailed). 

Table 29: Correlation test for regions 

When it comes to the correlation between different regions, all values are significant at an alfa of 

1 percent two tailed test, which indicates that there is a relationship between markets of all 

regions. The strongest correlation is found between Asia and South & Central America, while the 
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weakest correlation is found between Africa and Middle East as well as South & Central 

America. From an American investor’s perspective stronger diversification benefits will be 

obtained if investing in developing markets in Africa and East Europe. Nevertheless, stronger 

diversification benefits can be obtained for all regions compared to investing in developed 

markets. One potential explanation for the different correlation between USA and different 

regions might be trade. USA has some close trading partners in South & Central America and 

Asia, e.g. Mexico, China and South Korea. This might not be the case for most of the African 

markets, except South Africa. Table 15 supports this assumption that close trading partners seem 

to have a higher correlation with the US market. When it comes to Europe, an explanation to the 

lower correlation could be that the less developed markets in this region depends heavily on the 

trade with the developed markets in Europe and thus less with the USA. Future studies could, 

with regression models, test the impact trade as well as other variables have on the market 

correlation. This knowledge could, at an early stage, be beneficial to detect changing correlation 

patterns between markets, hence manage portfolios more efficient to keep them on or closer to 

the efficient frontier.  

 

5.5.3 Historical correlation between USA and indices, Year by year correlation 
The historical yearly correlation is tested to examine if there is any trend of increasing 

correlation between markets and thereby test hypothesis 5. Further, the creation of time series 

provide additional information and enable an understanding for how exogenous events affect the 

correlation. Table 30 shows the historical yearly correlation between USA and developed, 

emerging and frontier markets. Light blue indicates that correlation is significant at the 0.05 level 

two tailed test and light green indicates that correlation is significant at the 0.01 level. The results 

show higher statistical significance for developed markets followed by emerging markets. For all 

three indices there are higher significance during the last few years. Due to the fact that the 

correlation is measured yearly with only 12 observations per year it requires strong correlation to 

reach significance otherwise it will be considered as randomly. 
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Historical correlation 
Year USA/Developed USA/Emerging USA/Frontier 
1990 0.567 0.319 0.023 

1991 0.753 0.639 0.071 

1992 0.167 -0.385 0.064 

1993 0.539 0.284 -0.156 

1994 0.869 0.76 0.288 

1995 0.641 0.064 -0.316 

1996 0.848 0.302 0.407 

1997 0.686 0.435 0.213 

1998 0.852 0.777 0.564 

1999 0.755 0.689 0.238 

2000 0.568 0.374 -0.017 

2001 0.900 0.812 0.679 

2002 0.891 0.813 0.268 

2003 0.928 0.831 0.638 

2004 0.893 0.527 0.359 

2005 0.683 0.631 -0.423 

2006 0.860 0.808 0.821 

2007 0.811 0.506 0.262 

2008 0.943 0.871 0.871 

2009 0.930 0.905 0.806 

2010 0.904 0.876 0.700 

2011 0.940 0.844 0.497 

2012 0.881 0.847 0.741 

2013 0.693 0.670 0.811 

2014 0.756 0.633 -0.025 

2015 0.824 0.466 0.537 

Table 30: Historical correlation between USA and indices 

The following bar and linear chart (figure 39) shows the historical correlation between USA and 

the three different levels of market development. The bars show the yearly correlation while the 

lines show the two years average. Even if this chart only shows the correlation during the last 25 

years, we can still see a pattern of higher correlation between USA and all three kinds of markets 

in post crisis periods (the dot-com collapse in early 2000 and the financial crisis in 2007-2008). 

Interestingly there has not been a single year of negative correlation between USA and the 

developed markets index. However in 1992 there was a negative correlation between USA and 

the emerging markets index and in 1993, 1995 and 2005 there were negative correlation between 

USA and the frontier markets index as well as at a very low level in 2000 and 2014. The US 

market’s correlation to other markets seems to be volatile and it is hard to see a clear trend 

during a 25 year period. Nevertheless there seems to have been a trend of increasing correlation 

during this time period, except for the last few years, when the correlation has decreased. Still it 

is clear that USA’s correlation to other markets seems to be more volatile as well as lower the 

less developed the markets are. 
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Figure 39: Historical correlation between USA and indices 

Table 31 shows the historical yearly correlation between developed markets and emerging 

markets as well as frontier markets. Light blue indicates a significant correlation at the 0.05 level 

two tailed test and light green indicates a significant correlation at the 0.01 level. In this 

correlation test, more significant values are obtained between markets which are less different in 

market development level. Significant values are especially obtained during the last few years. 

 

Historical correlation 
Year Developed/Emerging Developed/Frontier 
1990 0.727 0.474 

1991 0.713 -0.275 

1992 0.048 0.025 

1993 0.520 -0.069 

1994 0.596 0.309 

1995 0.641 -0.092 

1996 0.382 0.302 

1997 0.593 0.442 

1998 0.884 0.639 

1999 0.664 0.438 

2000 0.365 -0.016 

2001 0.806 0.644 
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2002 0.777 0.388 

2003 0.897 0.731 

2004 0.788 0.478 

2005 0.908 -0.040 

2006 0.916 0.862 

2007 0.853 0.269 

2008 0.965 0.924 

2009 0.977 0.919 

2010 0.974 0.669 

2011 0.885 0.633 

2012 0.896 0.794 

2013 0.823 0.523 

2014 0.741 0.338 

2015 0.879 0.850 

Table 31: Historical correlation between indices 

The yearly correlation between the developed markets index and the emerging and frontier 

markets index suggests the same trend as mentioned earlier with lower correlation to less 

developed markets, but it also indicates a lower volatility compared to if measured with the 

USA. 

 
Figure 40: Historical correlation between indices 

Finally in table 32 a longer time period is used from 1970 to 2015 for the historical yearly 

correlation between the USA and the developed markets index. Light blue indicates a significant 

correlation at the 0.05 level two tailed test and light green indicates a significant correlation at 

the 0.01 level. This test allows an observation of a two decades longer time period, which makes 

it easier to spot trends. 

-0.4

-0.2

0

0.2

0.4

0.6

0.8

1

1
9

9
0

1
9

9
1

1
9

9
2

1
9

9
3

1
9

9
4

1
9

9
5

1
9

9
6

1
9

9
7

1
9

9
8

1
9

9
9

2
0

0
0

2
0

0
1

2
0

0
2

2
0

0
3

2
0

0
4

2
0

0
5

2
0

0
6

2
0

0
7

2
0

0
8

2
0

0
9

2
0

1
0

2
0

1
1

2
0

1
2

2
0

1
3

2
0

1
4

2
0

1
5

Historical correlation between indices

Developed_Emerging Developed_Frontier

2 per. Mov. Avg. (Developed_Emerging) 2 per. Mov. Avg. (Developed_Frontier)



119 

 

Historical correlation 
Year USA/Developed Year USA/Developed 
1970 0.679 1993 0.539 

1971 0.629 1994 0.869 

1972 0.32 1995 0.641 

1973 0.387 1996 0.848 

1974 0.843 1997 0.686 

1975 0.838 1998 0.852 

1976 0.791 1999 0.755 

1977 0.409 2000 0.568 

1978 0.109 2001 0.900 

1979 0.772 2002 0.891 

1980 0.702 2003 0.928 

1981 0.676 2004 0.893 

1982 0.482 2005 0.683 

1983 0.713 2006 0.860 

1984 0.672 2007 0.811 

1985 0.39 2008 0.943 

1986 0.473 2009 0.930 

1987 0.921 2010 0.904 

1988 0.2 2011 0.940 

1989 0.51 2012 0.881 

1990 0.567 2013 0.693 

1991 0.753 2014 0.756 

1992 0.167 2015 0.824 

Table 32: Historical correlation between USA and Developed markets 

In figure 41 a trend of increasing correlation can be found and is more clearly described in a 

scatterplot (figure 42) with a regression line. Year 1 indicates 1970 and the regression line gives 

a positive direction (b), which suggests that when the year increase, the correlation increase. This 

is not a model that can be used due to the simple fact that the correlation cannot be larger than 1. 

It is only presented here to indicate if there is a changing correlation trend and if so, its direction. 

The Durbin-Watson test (appendix 5) gives a value of less than two for this model. This shows a 

low potential risk for positive autocorrelation in the error term for the model. The regressor is 

significant at an alpha of five percent. This suggests that the regressor has an impact on the 

regressand. However a positive autocorrelation can lead to misleading t-values. 
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Figure 41: Historical correlation between USA and Developed markets 

 
Figure 42: Historical correlation between USA and Developed markets 

Coefficientsa 

Model 

Unstandardized Coefficients Standardized Coefficients 

t Sig. 

95.0% Confidence Interval for B 

B Std. Error Beta Lower Bound Upper Bound 

1 (Constant) .497 .058  8.632 .000 .381 .613 

Year .008 .002 .495 3.781 .000 .004 .012 

a. Dependent Variable: Correlation 

Table 33: Coefficients fig. 42 

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1
1

9
7

0
1

9
7

1
1

9
7

2
1

9
7

3
1

9
7

4
1

9
7

5
1

9
7

6
1

9
7

7
1

9
7

8
1

9
7

9
1

9
8

0
1

9
8

1
1

9
8

2
1

9
8

3
1

9
8

4
1

9
8

5
1

9
8

6
1

9
8

7
1

9
8

8
1

9
8

9
1

9
9

0
1

9
9

1
1

9
9

2
1

9
9

3
1

9
9

4
1

9
9

5
1

9
9

6
1

9
9

7
1

9
9

8
1

9
9

9
2

0
0

0
2

0
0

1
2

0
0

2
2

0
0

3
2

0
0

4
2

0
0

5
2

0
0

6
2

0
0

7
2

0
0

8
2

0
0

9
2

0
1

0
2

0
1

1
2

0
1

2
2

0
1

3
2

0
1

4
2

0
1

5

Historical correlation between USA and Developed markets

USA_Developed 2 per. Mov. Avg. (USA_Developed)



121 

 

When the historical correlation is examined, the results show a higher statistical significance for 

developed markets followed by emerging markets and frontier markets. For all three indices 

there are higher significance for the last few years. There seems to be a pattern of higher 

correlation between USA and all three kinds of markets in post crises periods, (the IT-crisis in 

the early 2000 and the financial crises in 2007-2008). This suggests that when the investor needs 

the diversification benefits the most it is less effective. Interestingly there has not been a single 

year of negative correlation between USA and the developed markets index. However in 1992 

there was a negative correlation between USA and the emerging markets index and for a few 

years, negative correlation was obtained between USA and the frontier markets index. This 

suggests that diversification benefits can be obtained when investing in these markets. USA’s 

correlation to other markets seems to be volatile and it is hard to see a clear trend during a 25 

year period. Nevertheless, there seems to have been a trend of increasing correlation during this 

time period except the last few years when the correlation has decreased. Still it is clear that 

USA’s correlation to other markets seems to be more volatile as well as lower the less developed 

the markets are. 

 

When measuring the yearly correlation between the developed markets index and the emerging 

and frontier markets indices it shows the same trend with lower correlation to less developed 

markets but it also indicates a lower volatility compared to when measured with the USA. 

Finally the yearly correlation for a longer time period between USA and developed markets 

index provide a more clear view of an increasing correlation during the last 45 year. These 

results highlight the importance of not only investing in the traditional developed markets but 

rather spread the capital between markets of different level of market development to obtain 

diversification benefits in the quest of creating an optimal portfolio along the efficient frontier. 

The results suggest that the null hypothesis for hypothesis 5 should be rejected. 

 

In figure 43 the correlation between markets and USA is presented. The blue bars indicate 

developed markets, the orange bars show emerging markets and the green are frontier markets. 

There seems to be a pattern of higher correlation for developed markets followed by emerging 

markets and finally frontier markets, where a few markets even show negative correlation with 

the USA. Mexico and Myanmar stand out as less developed markets with a high correlation to 
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the US market. Mexico might be explained by its geographical location and strong trade with 

USA. Myanmar on the other hand is marked with red, which indicates that the data are from only 

a few years and therefore it could be misleading.  

 
Figure 43: Markets correlation with USA 
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The low correlation between frontier markets and the USA suggests diversification benefits and 

might be the explanation to the dilemma the frontier markets index faces, with high equity 

returns and a low standard deviation. As showed earlier many of the frontier markets have 

individually a high standard deviation and equity returns. However, when included in an index 

the risk is reduced. The explanation could be that frontier markets have a low or maybe in some 

cases even a negative correlation among themselves. This would if so lead to a lower deviation 

from its mean, which still is on a relatively high level. A portfolio consisting of only frontier 

markets is probably not the best option due to the high risk it will receive in case the correlation 

among the frontier markets increases. The emerging markets indicate a higher correlation to 

developed markets and if the frontier markets continue to develop, some of them might in a few 

years be considered emerging markets, and with their increased development an increased 

correlation will follow. The conclusion is that risk averse investors could create a more optimal 

portfolio by including emerging and frontier markets which will increase the expected return of 

the portfolio but at the same time in best case lower the portfolio’s risk or at least receive higher 

returns for the risk of the portfolio. 

 

In figure 44, Markowitz’s (1952) portfolio theory, including the efficient frontier and the capital 

market line is presented. The figure shows six different portfolios’ arithmetic return and risk 

during the time period 1990 to 2015. Portfolio 1 invests solely in the US market. Portfolio 2 

invests solely in developed markets. Portfolio 3 invests half of its capital in developed markets 

and the second half in emerging markets. Portfolio 4 invests half of its capital in developed 

markets, a quarter in emerging markets and the final quarter in frontier markets. Portfolio 5 

allocates a third of its capital to developed markets, a third to emerging markets and the last third 

to frontier markets. Finally portfolio 6 allocates 40 percent to developed markets, 20 percent to 

emerging markets and 40 percent to frontier markets. All portfolios are equally weighted 

between markets. Table 34 shows the mean and the standard deviation during 305 months for the 

six portfolios. The capital market line (CML) y-intercept indicates the risk-free rate due to zero 

risk. In this case Treasury bills (Rf1) are used as the risk-free assets for CML1 and Treasury bonds 

(Rf2) are used for CML2. Note that figure 44 shows monthly returns and not annually. An index 

for all 96 markets is set to the market’s returns (Rm), and its standard deviation (σ (Rm). The 

color of the arrows in the upper left corner indicates the effect a portfolio’s shift will have. Blue 
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indicates a positive effect on the portfolio. Yellow suggests that it probably will be positive but 

depends on the investors risk appetite. Brown suggests a most likely negative effect. Finally red 

indicates a negative effect on the portfolio. The lines marked with I1 and I2 are hypothetical 

efficient frontiers and not based on really numbers, portfolios along these lines would be optimal 

portfolios. The dots in the figure are the six portfolios and an interpretation of them is that 

between 1990 and 2015, portfolio 1 has performed better than portfolio 2. Portfolio 3 had as 

suspected a higher return than portfolio 1 and 2, but also a higher risk. Surprisingly it is the 

portfolio with the highest risk. When frontier markets are included in a portfolio, the risk reduces 

while the return increases. As discussed earlier, these results are probably due to diversification 

benefits. The conclusion is that portfolio 5 or 6 would be the best choice for all investors. Risk 

averse investors would prefer portfolio 6 due to its low standard deviation in consideration to its 

expected return. 

 

Note that both portfolio 5 and 6 have higher returns than the market portfolio (Rm), however only 

portfolio 6 has a lower standard deviation than the market portfolio (σ (Rm). This suggests that 

portfolio 6 is more efficient than the market portfolio, while portfolio 5 might be more efficient 

depending on the choice of risk free rate. This leads to the conclusion that by including frontier 

markets, more optimal portfolios can be constructed and that there is a shift of the efficient 

frontier to the left upwards, which is shown in figure 45. The results from this study partly 

support Jorion and Goetzmann’s (1999) and Harvey’s (1994) conclusions that the main benefit 

from creating a global diversified portfolio is the reduction of risk rather than the increase of 

return. On the other hand, portfolio 1 compared to portfolio 2 suggests the opposite of the result 

obtained by Statman and Scheid (2008), who found that a diversified portfolio which included 

both US stocks and international stocks had a lower risk than a portfolio which only included US 

stocks. Earlier in this paper, the importance of determine a specific value for the risk-free rate 

when calculating the equity risk premium has been discussed. Further, Markowitz’s (1952) 

portfolio theory states the important impact the risk-free rate has. This is shown in figure 44 

where CML2 has a lower slope compared to CML1, due to its higher risk free rate, generated 

from Treasury bonds instead of Treasury bills. The slope is derived from the equity risk premium 

divided with the standard deviation of the market/world (see the CML (y) equation in figure 44). 
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The change in risk-free rate will have an impact on the efficient frontier, shown with I1 and I2. A 

higher risk-free rate makes it possible to construct optimal portfolios with lower risk in 

consideration to the level of expected return. An interpretation is that a decreasing equity risk 

premium would shift the efficient frontier in a negative direction downwards to the right. A trend 

of decreasing equity risk premium has been discussed in earlier studies and this study found 

empirical evidence that supports this trend. Therefore, investors might expect a negative shift of 

the efficient frontier. However, this study found evidence for diversification benefits from 

frontier markets that would shift the efficient frontier in a positive direction upwards to the left 

(see figure 45). 

 

Portfolio 6 has a lower standard deviation and a higher arithmetic return compared to the market 

portfolio. The market portfolio is perfectly diversified with no unsystematic risk. Therefore, no 

portfolio can be more optimal on the same market. An interpretation from this observation might 

therefore be that the market portfolio is not efficient. A credible explanation would be that 

investors are not rational. Non-rational expectations of returns or other preferences than solely 

maximization, e.g. ethical, could explain this inefficiency. This would if so suggest that the 

assumption for the CAPM is unrealistically, which Sharpe (1964) himself pointed out. However, 

if we would argue that investors are rational and all seek to maximize their wealth, we might still 

face the dilemma of determine the expected returns, due to the fact that there is so far not a value 

for the equity risk premium that the academic society can agree on. Therefore, rational investors 

will end up with non-homogeneous expectations of returns, hence the market portfolio cannot be 

efficient in the absence of a single value for the equity risk premium accepted by all investors. 
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Figure 44: Efficient frontier with six portfolios 

Statistics  

1990 - 2015 

Portfolio1: 
100% USA 

Portfolio2: 
100% Developed 

Portfolio3: 
50% Developed 
50% Emerging 

Portfolio4: 
50% Developed 
25% Emerging 
25% Frontier 

Portfolio5: 
33.3% Developed 
33.3% Emerging 
33.3% Frontier 

Portfolio6: 
40% Developed 
20% Emerging 
40% Frontier 

N Valid 305 305 305 305 305 305 

Missing 0 0 0 0 0 0 
Mean .008692 .007799 .010247 .010388 .011250 .010962 
Std. Deviation .0422591 .0517278 .0548389 .0452237 .0442112 .0412246 

Table 34: Six portfolios performance 

Figure 45 shows the Capital Market Line for investors in three different “worlds” with Treasury 

bills (Rf1) or Treasury bonds (Rf2) as the risk free assets. The blue CMLs 5&6 show the market 

portfolio for world one, where investors can only invest in developed markets. The red CMLs 

3&4 show the market portfolio for world two, where investors can invest in developed and 

emerging markets. Finally the green CMLs 1&2 show the market portfolio for world three, 

where investors can invest in developed, emerging and frontier markets. Figure 45 indicates a 

shift of the market portfolio upwards to the right when an investor moves from world one to 
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world two, which indicates that the benefits from including emerging markets is mainly the 

increase in return. At the same time the standard deviation is increased. However, when frontier 

markets also are included, then the shift is upwards to the left, with a small increase of the 

returns but more interestingly a strong decrease of the standard deviation. In both cases the 

investors will gain from moving from a strictly developed markets world, one, to a world (two or 

three), with less developed markets included. The interpretation is that diversification benefits 

can be obtained from including markets of different development levels and this will shift the 

efficient frontier in a beneficial direction. The market portfolio should be weighted after market 

capitalization. This is the case for the 96 markets’ indices. However, due to the lack of data 

concerning the market capitalization for all these markets during the last 25 years, the market 

portfolio has therefore been calculated with the markets’ indices equally weighted as a good 

approximation. 

 

Figure 45: Capital Market Line, three worlds 
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In Table 35, a summary of the results from the hypothesis tests are presented. The hypotheses are 

tested against the empirical results obtained in this study. If the empirical result follows a 

hypothesis, then the null hypothesis is rejected in favor of the hypothesis. Following the 

hypotheses from chapter five are presented with the conclusions. 

 

 Hypothesis 1a: Emerging markets are more volatile than developed markets. 

The emerging markets index has a higher standard deviation than the developed markets index. 

The null hypothesis is therefore rejected in favor of the hypothesis. 

 

 Hypothesis 1b: Frontier markets are more volatile than emerging markets. 

The frontier markets index has a lower standard deviation than the emerging markets index and 

the developed markets index. However, further tests suggest that frontier markets are more 

volatile than developed markets, but as a group they are less volatile than emerging markets, due 

to a less homogeneous risk. The conclusion is that the frontier index has a lower standard 

deviation due to diversification benefits. Still there is no proofs obtained, which indicates that 

frontier markets as a group are more volatile than emerging markets and therefore the null 

hypothesis is not rejected. 

 

 Hypothesis 2a: Emerging markets have higher equity returns than developed markets. 

The emerging markets index has higher equity returns than the developed markets index. The 

null hypothesis is therefore rejected in favor of the hypothesis. This indicates higher equity risk 

premium in emerging markets compared to developed markets. 

 

 Hypothesis 2b: Frontier markets have higher equity returns than emerging markets. 

The frontier markets index has higher equity returns than the emerging markets index. The null 

hypothesis is therefore rejected in favor of the hypothesis. This indicates higher equity risk 

premium in frontier markets compared to emerging markets. 
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 Hypothesis 3: There is a difference in emerging and frontier markets’ equity returns between 

regions. 

The empirical results suggest differences in equity returns between the regions. The null 

hypothesis is therefore rejected in favor of the hypothesis. This indicates differences in the equity 

risk premium between developing markets in different regions. 

 

 Hypothesis 4a: The US market is less correlated with emerging markets than with developed 

markets. 

The obtained correlation is lower between the US market and the emerging markets index 

compared to the correlation between the US market and the developed markets index. The null 

hypothesis is therefore rejected in favor of the hypothesis. 

 

 Hypothesis 4b: The US market is less correlated with frontier markets than with emerging 

markets. 

The obtained correlation is lower between the US market and the frontier markets index 

compared to the correlation between the US market and the emerging markets index. The null 

hypothesis is therefore rejected in favor of the hypothesis. 

 

 Hypothesis 5: There is a trend of increasing correlation between the US market and other 

markets. 

The yearly historically correlation between the US market and other markets suggests a trend of 

increasing correlation. The null hypothesis is therefore rejected in favor of the hypothesis. 

 

Hypothesis results 
Hypothesis Null hypothesis rejected Null hypothesis not rejected 

H1a X  

H1b  X 

H2a X  

H2b X  

H3 X  

H4a X  

H4b X  

H5 X  

Table 35: Hypothesis results 
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6 Discussion and conclusion 
______________________________________________________________________________ 

In this chapter the main empirical results and analysis are discussed followed by conclusions, 

which are related to the problem statement and purpose of the study. Further, recommendations 

for future research are presented. 

______________________________________________________________________________ 

 

The equity risk premium is an important concept in finance. Without a risk premium there would 

not be incentives for rational investors to take on risk. Further, it is a cornerstone in the capital 

asset pricing model. The equity risk premium has a significant impact on the pricing of assets. 

Therefore, it would be desirable if the process of determine the equity risk premium can be 

standardized. However, this is not the case. Different values for the risk premium are used both 

by the market and the academic society. Welch’s (2000, 2001) surveys showed a large spread of 

the value of the equity risk premium which is in use. Without a standardized process for 

determine the equity risk premium, homogeneous expectations of returns cannot occur. In the 

absence of homogeneous expectations of returns, a market comprised of rational investors still 

cannot obtain an efficient market portfolio, which the portfolio theory is based on. Therefore, the 

aim of this study was to investigate if different equity risk premium could be obtained between 

markets of different level of development. The results suggest that there is a difference in the 

equity risk premium between markets of different level of development, where a lower level of 

market development has an increasing effect on the equity risk premium. The implication is an 

increasing complexity of determine a specific value of the equity risk premium. Prior researches 

have focused solely on developed markets, due to their superior long-term data. However, 

emerging markets start to become frequently used in studies and this study points out that it is 

beneficial to include frontier markets as well to obtain more knowledge, which might lead to that 

frontier markets find their part in future studies. Further this study provides evidence for 

differences between regions, both concerning equity returns and risk. This could be a source for 

heteroscedasticity and future studies should therefore keep this in mind when studying cross-

sectional data concerning developing markets. 
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Except the equity returns, the equity risk premium is affected by the choice of risk-free assets. 

This paper aimed to examine the effect the choice of risk-free assets has on the equity risk 

premium. The results suggest a significant impact on the equity risk premium, where the 

Treasury bonds generate a higher yield than Treasury-bills. The implication is that the use of 

bonds as risk-free assets will generate a lower equity risk premium, which leads to lower 

expected returns, with the result that less investments get accepted. Further, proof suggests that 

Treasury bonds have performed better than other developed economies long-term government 

bonds. This indicates that models, which include equity risk premium, will have low accuracy as 

long as different types of risk-free assets are accepted for calculating the equity risk premium. 

The conclusion is that the market could benefit from a standardization of the choice of risk-free 

assets. To measure the equity risk premium the highest risk-free rate should be used and the 

essential question remaining for future studies to answer, is therefore if bonds can be considered 

risk-free. It will be interesting to follow the progress of the discussion of risk-free assets. 

 

The study found evidence that market development level has an effect on the correlation between 

the US market and other equity markets. The results suggest that the US market has strongest 

correlation to developed markets followed by emerging and frontier markets. Therefore, it might 

not be efficient for an American investor to solely diversify between developed markets. The 

implication is that the market development level has an impact on correlation, however, further 

studies have to be conducted to find out which of the different types of markets’ characteristics 

that leads to this effect. Markowitz (1952) mentioned that an allocation between firms in a 

specific industry is a non-efficient diversification. He pointed out that covariance between assets 

has to be taken into consideration when constructing an efficient portfolio. This paper expands 

Markowitz work by pointing out that it is not enough to solely diversify the portfolio’s assets 

between industries. Nor is it enough to diversify between developed markets, but rather less 

developed markets should also be included to obtain an efficient portfolio. By investing in a 

large number of assets in one type of industry we do not obtain strong diversification benefits, 

then it might sound logical that it is the same case if we only invest in a large number of assets in 

one type of market, in form of developed markets. 
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The difference in correlation between markets of different level of development suggests that 

stronger diversification benefits can be obtained in less developed markets. However, to test this, 

standard deviation is measured for the different market development indices. The frontier 

markets index obtained a high arithmetic mean in a combination with a low standard deviation. 

Frontier markets are associated with a higher risk and therefore tests were conducted to examine 

the relationship between frontier markets arithmetic mean and country and political risk, as well 

as currency risk. The results suggest that these two kinds of risk do not explain the arithmetic 

mean well. Further, an analyze of individual frontier markets’ risk found that the frontier markets 

index is comprised of mostly risky markets. An interpretation would be that diversification 

benefits have reduced the unsystematic risk of the index. The implication is that the efficient 

frontier can be shifted upwards to the left when frontier markets are included, shown in figure 44 

and 45. Therefore frontier markets can be included in a portfolio to increase its expected return 

for the same level of risk. It should be mentioned that this study does not take into consideration 

transaction costs or other types of costs, which might be higher for developing markets compared 

to developed markets. 

 

The study finds evidence for a trend of decreasing equity risk premium and increasing 

correlation between the US market and other markets. This indicates an increasing challenge for 

developed economies’ pension system. However this study also finds evidence suggesting that 

pension funds could benefit from allocating more capital to emerging and especially frontier 

markets. Earlier in this paper the Norwegian government pension fund was presented as an 

example of a pension fund with a global diversification of its assets. It showed that the amount 

invested in frontier markets are increasing, however from a very low level. This suggests that 

there might be an interest for frontier markets among pension fund managers and hopefully can 

this paper help pension funds to create a more optimal portfolio, that can increase the portfolio’s 

yield without necessarily increase the level of risk, due to diversification benefits from frontier 

markets. An increasing yield for the same level of risk will not solve the issues the pension 

systems in developed economies are facing. Nevertheless it will have a positive effect and can be 

used as a tool to alleviate a transition face. Further, a stable inflow of capital to frontier markets 

might have a positive effect on its domestic firms’ cost of capital, which could lead to job 
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creation and stimulate the development of these markets. However, this paper has showed that 

development of markets might lead to diminishing diversification benefits and investors might 

therefore have to accept lower diversification benefits in the future. 

 

6.1 Future research 

This study suggests that the main interest may not be to examine the equity risk premium 

between markets but rather to obtain a deeper understanding for which kinds of risks that affects 

these returns. An interesting test would therefore be to examine the correlation between different 

kinds of commodities and emerging and frontier markets. This due to fluctuations in commodity 

prices could be seen as a risk with a strong impact on these two types of economies. Further, a 

multiple regression test could be conducted with several types of risk included as regressors, e.g. 

country and political risk, currency risk, liquidity risk and commodity price risk and arithmetic 

returns as the regressand. These results could be of interest to determine if the return is 

determined by risk and if so, which types of risk that has the greatest impact on markets of 

different level of development. Multiple regression test could also be used to find an explanation 

to why a few frontier markets in this study obtained a low standard deviation. 

 

This study found different correlation depending on markets’ level of development. It would be 

interesting to understand which of the different types of markets’ characteristics that leads to this 

effect. It is not only the development level that determine correlation. Other factors can also 

affect and a test could be conducted to determine why some markets are more correlated with 

each other. A future study could with regression models test the impact trade, types of main 

industries as well as other variables have on the market correlation. This knowledge could be 

beneficial to at an early stage detect changing correlation patterns between markets and thereby 

be able to manage portfolios more efficient, to keep them on or closer to the efficient frontier. 

 

An assumption is that pension funds in developing economies allocates a larger part of their 

capital to developing markets. Therefore, we might be able to use the historical performance of 

pension funds in developed and developing economies to support or reject the conclusion from 

this study. 
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Finally an interesting approach would be to examine the effect market liberalization in emerging 

and frontier markets has on correlation. Correlation with the US market can be measured before 

and after the liberalization and then be compared to the correlation of developing markets that 

did not go through a market liberalization during the same time period. 
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Appendix 1: Country classification 
Developed countries 

European Union New EU member states Other Europe Other countries 

Austria Bulgaria Iceland Australia 

Belgium Croatia Norway Canada 

Denmark Cyprus Switzerland Japan 

Finland Czech Republic  New Zealand 

France Estonia  United States 

Germany Hungary   

Greece Latvia   

Ireland Lithuania   

Italy Malta   

Luxembourg Poland   

Netherlands Romania   

Portugal Slovakia   

Spain Slovenia   

Sweden    

United Kingdom    

Table 36: UN developed countries, adapted from (UN.org). 

 

Countries in transition 
Albania Kazakhstan Serbia 

Armenia Kyrgyzstan Tajikistan 

Azerbaijan Macedonia Turkmenistan 

Belarus Montenegro Ukraine 

Bosnia and Herzegovina Moldova Uzbekistan 

Georgia Russia  

Table 37: UN countries in transition, adapted from (UN.org). 

 

Developing countries by region 

Africa 
North Africa Central Africa East Africa Southern Africa West Africa 

Algeria Cameroon Burundi Angola Benin 

Egypt Central African Rep. Comoros Botswana Burkina Faso 

Libya Chad Dem. Rep. of the Congo Lesotho Cabo Verde 

Mauritania Congo Djibouti Malawi Còte d’Ivoire 

Morocco Equatorial Guinea Eritrea Mauritius Gambia 

Sudan Gabon Ethiopia Mozambique Ghana 

Tunisia Sao Torne & Principe Kenya Namibia Guinea 

  Madagascar South Africa Guinea-Bissau 

  Rwanda Zambia Liberia 

  Somalia Zimbabwe Mali 

  Uganda  Niger 

  United Rep. of Tanzania  Nigeria 

    Senegal 

    Sierra Leone 

    Togo 

Asia 
East Asia South Asia Western Asia 

Brunei Darussalam Bangladesh Bahrain 

China India Iraq 

Hong Kong Iran Israel 

Indonesia Nepal Jordan 
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Malaysia Pakistan Kuwait 

Myanmar Sri Lanka Lebanon 

Papua New Guinea  Oman 

Philippines  Qatar 

Republic of Korea  Saudi Arabia 

Singapore  Syrian Arab Republic 

Taiwan Province of China  Turkey 

Thailand  United Arab Emirates 

Viet Nam  Yemen 

Latin America and the Caribbean 
The Caribbean Mexico and Central America South America 

Barbados Costa Rica Argentina 

Cuba El Salvador Bolivia 

Dominican Republic Guatemala Brazil 

Guyana Honduras Chile 

Haiti Mexico Colombia 

Jamaica Nicaragua Ecuador 

Trinidad and Tobago Panama Paraguay 

  Peru 

  Uruguay 

  Venezuela 

Table 38: UN developing countries, adapted from (UN.org). 

 

Dow Jones Indexes 

Developed markets Emerging markets Frontier markets 

America 
Canada U.S. Brazil Mexico Argentina 

 Chile Peru  

 Colombia   

Asia/Pacific 
Australia New Zealand China Philippines Bangladesh Sri Lanka 

Hong Kong Singapore India South Korea Kazakhstan Vietnam 

Japan  Indonesia Taiwan Pakistan  

 Malaysia Thailand  

Europe 
Austria Italy Czech Republic Russia Bulgaria Malta 

Belgium Luxembourg Hungary Turkey Croatia Romania 

Denmark Netherlands Poland  Cyprus Serbia 

Finland Norway  Estonia Slovakia 

France Portugal  Latvia Slovakia 

Germany Spain  Lithuania Slovenia 

Greece Sweden  Macedonia Ukraine 

Iceland Switzerland   

Ireland United Kingdom   

Middle East 
Israel   Bahrain Oman 

  Jordan Qatar 

  Kuwait U.A.E. 

  Lebanon  

Africa 
 Egypt South Africa Kenya Nigeria 

 Morocco  Mauritius Tunisia 

Table 39: Dow Jones Indexes, adapted from (djindexes.com).  
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Appendix 2: Historical correlation for international markets 
“Average Correlation of Capital Appreciation Returns for all Available Markets 

This figure shows the time-series of the average off-diagonal correlation of dollar-valued capital 

appreciation returns for all available markets. A rolling window of 60 months is used.” 

(Goetzmann, Li & Rouwenhorst 2002 p. 45) 

 
Figure 46: Average Correlation of Capital Appreciation Returns for all Available Markets (Goetzmann, Li & Rouwenhorst 2002 

p. 45). 

“Number of Countries   

This figure shows total number of countries that have appeared in our sample, the surviving 

countries, and the surviving core countries at each point in time.  Core countries are: Germany, 

France, U.S. and U.K. Germany and Japan dropped out the global markets for short periods due 

to wartime.  Some Eastern European countries dropped out of the global markets during the war 

and then re-joined as emerging markets in the early 1990s.” (Goetzmann, Li & Rouwenhorst 

2002 p. 46) 

 
Figure 47: Number of Countries (Goetzmann, Li & Rouwenhorst 2002 p. 46). 
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Appendix 3: Country & political risk 
 

 2015 2014 2013 2012 2011 
GLOBAL AVERAGES 73 73 72 72 72 

North & Central America Avg. 75 74 73 73 72 

Canada 93 93 94 93 94 

United States 84 83 80 80 79 

Trinidad & Tobago 83 83 80 82 83 

Mexico 80 80 79 75 74 

Panama 78 77 77 77 76 

Costa Rica 77 77 76 77 74 

Jamaica 76 76 71 70 68 

Nicaragua 74 74 71 70 72 

El Salvador 71 70 73 72 73 

Guatemala 71 69 69 70 71 

Dominican Republic 70 70 68 68 66 

Honduras 69 69 68 69 70 

Haiti 65 65 63 62 62 

Cuba 56 52 49 50 49 

South America Avg. 70 70 69 68 68 
Chile 84 84 85 82 81 

Uruguay 81 81 79 80 80 

Colombia 78 78 74 71 70 

Peru 78 79 78 76 70 

Paraguay 76 76 72 72 73 

Suriname 75 75 73 73 72 

Brazil 70 71 71 73 73 

Bolivia 69 69 66 67 66 

Guyana 65 67 66 65 67 

Argentina 63 61 59 57 59 

Ecuador 55 55 56 53 53 

Venezuela 45 42 45 47 48 

West Europe Avg. 80 80 80 79 79 
Norway 90 91 89 88 87 

Austria 88 88 87 87 87 

Sweden 87 87 87 88 89 

Finland 86 84 84 84 86 

Switzerland 86 86 86 86 86 

United Kingdom 86 85 80 80 80 

Netherlands 85 85 84 84 88 

Denmark 83 83 82 82 80 

Germany 83 83 82 82 80 

Belgium 81 81 82 79 80 

Ireland 78 78 76 76 74 

France 76 75 73 74 75 

Spain 75 75 75 76 73 

Portugal 74 74 72 75 77 

Italy 73 73 72 72 72 

Turkey 71 72 73 70 68 

Greece 66 66 68 68 68 

Central & South Asia Avg. 67 67 65 65 64 
Azerbaijan 75 76 71 72 71 

Sri Lanka 72 72 68 69 67 

India 70 69 68 69 68 

Kazakhstan 70 70 67 67 64 

Bangladesh 62 61 58 59 60 

Pakistan 54 53 55 52 53 
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East Europe Avg. 74 74 74 74 74 
Czech Republic 88 88 85 83 84 

Bulgaria 83 83 81 83 82 

Poland 81 81 82 82 78 

Slovakia 79 78 78 79 83 

Romania 76 75 71 73 74 

Hungary 75 73 70 69 69 

Ukraine 56 57 61 62 62 

Russia 52 53 60 62 61 

Middle East/North Africa Avg. 67 67 68 68 68 
United Arab Emirates 89 89 86 84 85 

Oman 84 84 86 85 85 

Israel 82 81 81 80 79 

Kuwait 81 81 80 76 77 

Saudi Arabia 78 78 78 77 77 

Morocco 70 70 69 69 68 

Algeria 69 67 68 68 68 

Tunisia 69 67 66 69 70 

Egypt 58 59 59 67 65 

Iran 52 52 45 45 48 

Iraq 50 51 56 58 58 

Libya 44 45 55 57 56 

Syria 44 44 49 53 50 

Sub-Saharan Africa Avg. 65 65 65 65 65 
Botswana 84 83 84 82 82 

Gabon 73 73 73 73 74 

Congo 72 73 73 72 72 

Cameroon 71 71 73 72 73 

Ghana 70 70 71 70 71 

Zambia 70 70 69 68 72 

Angola 69 67 67 68 68 

South Africa 69 69 68 70 69 

Côte d’Ivoire 68 68 67 66 66 

Kenya 67 68 67 67 66 

Nigeria 59 58 58 59 58 

Guinea 54 56 56 54 53 

Congo DR 53 53 54 57 57 

Sudan 50 50 48 50 51 

Zimbabwe 43 43 41 45 46 

East Asia/Pacific Avg. 79 79 79 78 76 
Hong Kong 92 92 92 92 92 

Singapore 92 92 92 89 89 

Taiwan 90 90 90 90 89 

Australia 88 88 88 88 88 

New Zealand 86 84 82 83 80 

Japan 85 86 86 84 82 

South Korea 82 82 80 78 73 

Malaysia 78 78 80 80 79 

Thailand 76 76 76 76 72 

Philippines 73 73 73 73 68 

Papua New Guinea 72 72 72 71 71 

China 70 70 70 70 69 

Indonesia 69 71 72 73 72 

Vietnam 68 68 64 64 65 

Myanmar 64 64 64 65 56 

Table 40: Country & political risk, adapted from (prsgroup.com).  
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Appendix 4: Equity returns and risk-free rates 
 

4.1 Equity returns  

 
Figure 48: Equity returns 

 

 

 
Figure 49: The regions equity returns 
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4.2 Risk-free rates  

 
Figure 50: Risk-free rates 
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Appendix 5: Autocorrelation and heteroscedasticity 
For each time series data the Durbin-Watson d test is presented to detect positive and negative 

autocorrelation. The test generates a value between zero and four. A value of two indicates that 

there is no autocorrelation in the error term. The lower value, the stronger positive 

autocorrelation, while the larger value, the stronger negative autocorrelation. Further, the 

Breusch-Pagan test and Abridged White test are presented for each cross-sectional data to 

indicate heteroscedasticity. It is tested with an alpha of five percent and the null hypothesis is 

homoscedastic. Both autocorrelation and heteroscedasticity can affect the liability of the t-values. 

 

5.1 Emerging-Developed 

5.1.1 Durbin-Watson test 
Model Summaryb 

Model R R Square 
Adjusted R 

Square 
Std. Error of the 

Estimate Durbin-Watson 

1 .789a .622 .621 .0395313 1.591 

a. Predictors: (Constant), Developed 
b. Dependent Variable: Emerging 

Indicates that positive autocorrelation can be found. 

 

5.2 Frontier-Developed 

5.2.1 Durbin-Watson test 
Model Summaryb 

Model R R Square 
Adjusted R 

Square 
Std. Error of the 

Estimate Durbin-Watson 

1 .529a .280 .277 .0290317 1.379 

a. Predictors: (Constant), Developed 
b. Dependent Variable: Frontier 

Indicates that positive autocorrelation can be found. 

 

5.3 Frontier-Emerging 

5.3.1 Durbin-Watson test 
Model Summaryb 

Model R R Square 
Adjusted R 

Square 
Std. Error of the 

Estimate Durbin-Watson 

1 .577a .332 .330 .0279493 1.294 

a. Predictors: (Constant), Emerging 
b. Dependent Variable: Frontier 

Indicates that positive autocorrelation can be found. 

 

5.4 Correlation-Year 

5.4.1 Durbin-Watson test 
Model Summaryb 

Model R R Square 
Adjusted R 

Square 
Std. Error of the 

Estimate Durbin-Watson 

1 .495a .245 .228 .1921792 1.889 

a. Predictors: (Constant), Year 
b. Dependent Variable: Correlation 
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Indicates that weak positive autocorrelation can be found. 

 

5.5 Arithmetic mean-Standard deviation 

5.5.1 Breusch-Pagan test 
ANOVAa 

Model Sum of Squares df Mean Square F Sig. 

1 Regression .001 1 .001 1.772 .186b 

Residual .049 93 .001   

Total .050 94    

a. Dependent Variable: RES_12 
b. Predictors: (Constant), Standard_Deviation1 

Cannot reject the null hypothesis that the error variance is homoscedastic. 

 

5.5.2 Abridged White test 
ANOVAa 

Model Sum of Squares df Mean Square F Sig. 

1 Regression .001 2 .000 .904 .408b 

Residual .049 92 .001   

Total .050 94    

a. Dependent Variable: RES_12 
b. Predictors: (Constant), PRE_12, Unstandardized Predicted Value 

Cannot reject the null hypothesis that the error variance is homoscedastic. 

 

5.6 Arithmetic mean-Downside deviation 

5.6.1 Breusch-Pagan test 
ANOVAa 

Model Sum of Squares df Mean Square F Sig. 

1 Regression .002 1 .002 3.499 .065b 

Residual .063 92 .001   

Total .066 93    

a. Dependent Variable: RES_12 
b. Predictors: (Constant), Downside_Deviation2 

Cannot reject the null hypothesis that the error variance is homoscedastic. 

 

5.6.2 Abridged White test 
ANOVAa 

Model Sum of Squares df Mean Square F Sig. 

1 Regression .003 2 .001 1.861 .161b 

Residual .063 91 .001   

Total .066 93    

a. Dependent Variable: RES_12 
b. Predictors: (Constant), PRE_12, Unstandardized Predicted Value 

Cannot reject the null hypothesis that the error variance is homoscedastic. 

 

5.7 Arithmetic mean D-Country & political risk D 

5.7.1 Breusch-Pagan test 
ANOVAa 

Model Sum of Squares df Mean Square F Sig. 

1 Regression .001 1 .001 7.047 .015b 

Residual .002 21 .000   

Total .002 22    

a. Dependent Variable: RES_12 
b. Predictors: (Constant), Risk_D 
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Reject the null hypothesis that the error variance is homoscedastic. 

 

5.7.2 Abridged White test 
ANOVAa 

Model Sum of Squares df Mean Square F Sig. 

1 Regression .001 2 .001 10.267 .001b 

Residual .001 20 .000   

Total .002 22    

a. Dependent Variable: RES_12 
b. Predictors: (Constant), PRE_12, Unstandardized Predicted Value 

Reject the null hypothesis that the error variance is homoscedastic. 

 

5.8 Arithmetic mean E-Country & political risk E 

5.8.1 Breusch-Pagan test 
ANOVAa 

Model Sum of Squares df Mean Square F Sig. 

1 Regression .000 1 .000 .123 .729b 

Residual .001 18 .000   

Total .001 19    

a. Dependent Variable: RES_12 
b. Predictors: (Constant), Risk_E 

Cannot reject the null hypothesis that the error variance is homoscedastic. 

 

5.8.2 Abridged White test 
ANOVAa 

Model Sum of Squares df Mean Square F Sig. 

1 Regression .000 2 .000 .263 .772b 

Residual .001 17 .000   

Total .001 19    

a. Dependent Variable: RES_12 
b. Predictors: (Constant), PRE_12, Unstandardized Predicted Value 

Cannot reject the null hypothesis that the error variance is homoscedastic. 

 

5.9 Arithmetic mean F-Country & political risk F 

5.9.1 Breusch-Pagan test 
ANOVAa 

Model Sum of Squares df Mean Square F Sig. 

1 Regression .001 1 .001 3.252 .086b 

Residual .005 20 .000   

Total .006 21    

a. Dependent Variable: RES_12 
b. Predictors: (Constant), Risk_F 

Cannot reject the null hypothesis that the error variance is homoscedastic. 

 

5.9.2 Abridged White test 
ANOVAa 

Model Sum of Squares df Mean Square F Sig. 

1 Regression .001 2 .001 1.888 .179b 

Residual .005 19 .000   

Total .006 21    

a. Dependent Variable: RES_12 
b. Predictors: (Constant), PRE_12, Unstandardized Predicted Value 

Cannot reject the null hypothesis that the error variance is homoscedastic. 
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5.10 Arithmetic mean D-Currency risk D 

5.10.1 Breusch-Pagan test 
ANOVAa 

Model Sum of Squares df Mean Square F Sig. 

1 Regression .000 1 .000 3.685 .069b 

Residual .000 21 .000   

Total .000 22    

a. Dependent Variable: RES_12 
b. Predictors: (Constant), Currency_Risk_D 

Cannot reject the null hypothesis that the error variance is homoscedastic. 

 

5.10.2 Abridged White test 
ANOVAa 

Model Sum of Squares df Mean Square F Sig. 

1 Regression .000 2 .000 5.542 .012b 

Residual .000 20 .000   

Total .000 22    

a. Dependent Variable: RES_12 
b. Predictors: (Constant), PRE_12, Unstandardized Predicted Value 

Reject the null hypothesis that the error variance is homoscedastic. 

 

5.11 Arithmetic mean E-Currency risk E 

5.11.1 Breusch-Pagan test 
ANOVAa 

Model Sum of Squares df Mean Square F Sig. 

1 Regression .000 1 .000 .488 .496b 

Residual .000 14 .000   

Total .000 15    

a. Dependent Variable: RES_12 
b. Predictors: (Constant), Currency_Risk_E 

Cannot reject the null hypothesis that the error variance is homoscedastic. 

 

5.11.2 Abridged White test 
ANOVAa 

Model Sum of Squares df Mean Square F Sig. 

1 Regression .000 2 .000 .490 .624b 

Residual .000 13 .000   

Total .000 15    

a. Dependent Variable: RES_12 
b. Predictors: (Constant), PRE_12, Unstandardized Predicted Value 

Cannot reject the null hypothesis that the error variance is homoscedastic. 

 

5.12 Arithmetic mean F-Currency risk F 

5.12.1 Breusch-Pagan test 
ANOVAa 

Model Sum of Squares df Mean Square F Sig. 

1 Regression .000 1 .000 1.056 .319b 

Residual .003 16 .000   

Total .003 17    

a. Dependent Variable: RES_12 
b. Predictors: (Constant), Currency_Risk_F 

Cannot reject the null hypothesis that the error variance is homoscedastic. 
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5.12.2 Abridged White test 
ANOVAa 

Model Sum of Squares df Mean Square F Sig. 

1 Regression .000 2 .000 .503 .615b 

Residual .003 15 .000   

Total .003 17    

a. Dependent Variable: RES_12 
b. Predictors: (Constant), PRE_12, Unstandardized Predicted Value 

Cannot reject the null hypothesis that the error variance is homoscedastic. 

 


