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Investment diversification is a widely accepted investment strategy, aimed at reducing investment
uncertainty, while simultaneously keeping the expected return on investment unaltered. The
development of investment diversification coincided with the development of portfolio theory. At the
time when traditional portfolio theory was recognized as the leading portfolio management practice,
the simple diversification of investments was the most commonly used strategy; however, due to its
inability to recognize the importance of the correlation between returns on different investments, simple
diversification was later rejected in modern portfolio theory and replaced with efficient diversification.
The research study is aimed at conducting a comparative analysis between the simple and efficient
diversifications of investments, together with the inevitable analysis of the optimal number of securities
in a portfolio and the testing of the validity of the international diversification of investments. By applying
a qualitative research methodology, it is concluded that the benefits of the international diversification
of investments are still substantial, and as such outweigh specific limitations, and that the number of
securities in a portfolio should be increased as long as its marginal benefits, in the form of reduced
investment risk, exceed its marginal costs — in terms of increased portfolio management costs, which also
represents the main result of the research.
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INTRODUCTION

Economic reality undoubtedly confirms the existence

of the interrelatedness of and correlation between
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return and risk as the basic postulates of modern
financial theory. Due to the fact that return and risk
are interdependent, any rational investor, in addition
to estimating a future, expected return, seeks to
identify and assess the risk of certain investment
alternatives. In this regard, achieving the expected
return is the key driver of an investment activity,
while its maximization at the given level of risk is the
main goal pursued by any investor.
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An investor who knows future returns with certainty
will invest in only one security, namely the one
with the highest future return (Markowitz, 1999).
However, being certain about what the future holds
is quite an unrealistic assumption that ignores risk
and oversimplifies the investment process. Modern
investors do not concentrate their wealth in a single
security or a single type of securities; they rather
invest their assets in different types of securities, thus
building a diversified portfolio.

In terms of finance, an investment portfolio is a
collection of different types of investments, i.e.
a mix of different financial instruments held by
investors. Holding a securities portfolio is a part of
the investment strategy called the diversification of
investments, which is carried out in order to reduce
the total variance of a portfolio without changing the
expected return. A simpler way to reduce portfolio
risk is to allocate a portion of assets to risk-free
assets. However, this strategy of risk reduction, quite
opposite to diversification, would result in lower
expected portfolio returns.

With regard to the above-mentioned, this research
focuses on the analysis of the development process
of the diversification of investments as an established
investment risk reduction strategy.

The aim of the research is to examine the positive
and negative aspects of the simple and efficient
diversifications of investments, including the ever-
present issue related to the selection of the optimal
portfolio size and the comparison of the potential
benefits and limitations of the international
diversification of investments.

In accordance with the subject matter of the research
study and the defined research goal, the initial
hypothesis set out in this paper reads as follows:

H: The international diversification of investments,
compared to the national diversification,
achieves the same or a higher level of the
expected return, including a further investment
risk reduction.

The qualitative research method, based on the
analytical description, is used in this study. This
methodological toolkit makes it possible for the
author to produce relevant conclusions about the
research topics, based on the study of the relevant and
for the most part foreign literature.

Taking into account the defined subject, goal and
hypothesis, after the introductory considerations
and the review of the relevant literature, this paper
presents the analysis of the differences between
the simple and the efficient diversifications of
investments, which is followed by the identification
of the disadvantages and limitations of diversification
as an investment strategy. The paper continues by
presenting the potential benefits and limitations of
the international diversification of investments. In
the last, concluding section of the paper, the opinions
about the confirmation of the initial hypothesis are
presented and the implications for future research
considered.

LITERATURE REVIEW

The common concept of portfolio theory is that by
combining different assets one can achieve better
results than by simply investing funds in a single
asset. The often-cited recommendation in the
financial literature on how to allocate one’s funds was
written down in the IV century and reads as follows:
“put a third in land, a third in merchandise and a
third in cash”. Although this idea had been around
for centuries, it is during the mid-XX century that it
actually took shape. In fact, before the emergence of
modern portfolio theory (MPT), investors had used
to construct their portfolios without considering
the degree of the correlation between returns on
different investment assets. The main disadvantage
of this type of diversification, known as simple
(naive) diversification, is that efficiency decreases as
the number of assets in a portfolio increases (Jaksic
& Lekovi¢, 2015, 32). Being based on the “law of
large numbers” - i.e. on holding a large number of
securities in a portfolio, simple diversification results
in an excessive diversification, which in turn results
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in high portfolio management costs. According to J. C.
Francis and D. Kim (2013), simple diversification can
reduce portfolio risk, but cannot minimize it since it
ignores the correlation between returns on different
assets.

Simple diversification and the application of the law of
large numbers were first rejected by H. M. Markowitz
(1952). The author points out that a portfolio with 60
different securities from a single industry would not
be as well diversified as a same-size portfolio with
securities from different industries. According to H.
M. Markowitz (1952), if one wants to make the variance
small, it is not enough to invest in many securities,
but it is necessary to avoid investing in securities
with high covariances among themselves instead.
Accordingly, H. M. Markowitz (1952, 89) suggests
that we should diversify across different industries
since companies in different industries, especially
the industries with different economic characteristics,
have lower covariances than the companies within
a single industry. Therefore, H. M. Markowitz (1952)
identified the importance of the correlation between
the returns of individual securities in a portfolio; in
this respect, a lower value of the correlation coefficient
implies greater benefits from diversification. The
founder of the MPT favors efficient diversification
instead of simple diversification, ie. recommends
investing in low-correlated securities.

Unsystematic risk can be eliminated by efficient
diversification, while the total investment risk can
be reduced to the level of systematic risk. In the case
of efficient national diversification, the lower limit in
terms of risk reduction is actually the level of national
systematic risk. However, in addition to national
diversification, investors can also opt for international
diversification. H. G. Grubel (1968) first pointed to the
importance of international diversification and the
possibility of reducing portfolio risk below the level
of systematic risk. His viewpoint was supported by
B. H. Solnik (1974), H. Levy and Z. Lerman (1988), W.
Bailey and R. M. Stulz (1990) and the many others
who emphasized the advantages of constructing an
internationally diversified portfolio, i.e. the benefits of
investing money in foreign securities. Unfortunately,
due to the growing international market integration,

the benefits of international diversification are being
reduced - however, they are still significant and
evident. The substantial benefits of international
diversification are also supported by the research
carried out by K. Li, A. Sarkar and Z. Wang (2003),
R. Gupta (2006), W. J. P. Chiou (2009), C. S. Asness, R.
Israelov and J. M. Liew (2011), O. Bouslama and O. B.
Ouda (2014), G. Mansourfar, H. Didar and S. Jodatnia
(2017) and others. K. Li et al (2003), R. Gupta (2006)
and O. Bouslama and O. B. Ouda (2014) point out the
fact that although the growing integration of different
capital markets reduces the benefits of investing in
foreign markets (especially the emerging markets),
this does not necessarily mean that it eliminates
them. The authors agree that emerging markets
still represent an important component of a well-
diversified portfolio. P. Christoffersen, V. R. Errunza,
K. Jacobs and H. Langlois (2012) came up with the
evidence supporting the aforementioned statement.
The authors used the weekly rates of return of a large
number of countries for the period 1973-2009, and
found an increasing correlation between developed
markets, as well as between emerging markets;
the important conclusion of their research is that
investing in emerging markets still brings significant
benefits to investors.

In addition to selecting an optimal method for
diversification, economists have been trying to
determine an optimal number of securities in a
portfolio for decades. The first study which measured
the effects of an increase in the portfolio size on risk
reduction for the purpose of determining the optimal
size of a portfolio was carried out by J. L. Evans
and S. H. Archer (1968), who found that, eight to
ten securities in a portfolio on average are sufficient
to achieve the largest number of benefits from
diversification. The authors argue that a portfolio
consisting of 15 securities is fully diversified, for
which reason any further increase in the number of
the securities held in that portfolio does not affect
risk reduction. M. Statman (1987) rejected the above
conclusion based on his research, which showed
that an optimally diversified portfolio must include
30 securities at least. J. Y. Campbell, M. Lettau, B. G.
Malkiel and Y. Xu (2001) point out that the number
of the securities required in order to achieve the
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optimal portfolio diversification increases with an
increase in unsystematic risk. The authors divided
the observed period from 1963 to 1997 into the three
sub-periods: 1963-1973, 1974-1985 and 1986-1997. They
concluded as follows: in terms of the first two sub-
periods, most of the benefits from diversification were
achieved by investing in 20 securities, whereas the
similar effects of the diversification in the third sub-
period were achieved by investing in 50 securities. H.
Benjelloun (2010) came to a similar conclusion about
the optimal size of a portfolio and an increase in the
optimal number of the securities held in a portfolio.
He pointed out that, in order to achieve a sufficient
diversification of investments, a portfolio must
include between 40 and 50 securities.

While examining the efficiency of simple
diversification, G. Y. N. Tang (2004) came to a
conclusion that a 20-stock portfolio was good enough
in terms of eliminating 95% of unsystematic risk,
whereas the additional 80 stocks (the 100-stock
portfolio) were required for the elimination of the
additional 4% of such unsystematic risk (99% of
unsystematic risk). M. Statman (2002, 2004) and D. L.
Domian, D. A. Lawton and M. D. Racine (2007) argue
that the optimal number of stocks in a portfolio has
increased from 10 to 15 stocks at the beginning of the
1950s to a hundred and over a hundred shares at the
beginning of the XXI century.

Based on the example of the capital markets of the
USA, the UK, Japan, Canada and Australia, V. Alexeev
and F. Tapon (2013a) proved that the optimal number
of securities in a portfolio depended on market
conditions, and that this number increased during the
periods of the financial and economic crisis. In this
regard, the different capital markets have established
different optimal portfolio sizes. Based on the
survey they had conducted in the capital markets of
Australia, V. Alexeev and F. Tapon (2013b), concluded
that 24 to 30 shares were sufficient to construct a well-
diversified portfolio. In terms of the capital market
of Canada, the same authors found that the optimal
portfolio size was that exceeding 50 shares (Alexeev &
Tapon, 2014). The results of the research carried out by
M. R. Sarker (2013) in the capital market of Bangladesh
indicate that the optimal portfolio consists of 33

shares, whereas the optimal number of shares in a
portfolio in the capital market in Kenya, ranges from
18 to 22 shares, according to a survey conducted by S.
E. Kisaka, ]. A. Mbithi and H. Kitur (2015).

It should be noted that the research findings referring
to the optimal size of a portfolio in the bond market
are highly correlated with the findings relating to
the stock market. The results of the study carried
out by W. R. McEnally and M. C. Boardman (1979)
indicate that between eight and 16 securities should
be included in a portfolio so as to significantly reduce
volatility, whereas recent studies, such as those
conducted by W. Dbouk and L. Kryzanowski (2009),
suggest that an optimal portfolio should include a
greater number of components, which is generally
estimated to be between 25 to 40 securities.

THE SIMPLE AND EFFICIENT
DIVERSIFICATIONS OF INVESTMENTS

The traditional approach to increasing the number of
securities in a portfolio for the purpose of reducing the
total risk is known as simple (naive) diversification.
According to this approach, investing in 100 different
securities is ten times less risky than investing in 10
securities. The simple diversification of investments,
based on the law of large numbers, was supported
by the proponents of traditional portfolio theory: J. R.
Hicks (1935), J. B. Williams (1938), D. H. Leavens (1945)
and others, who separately evaluated individual
securities, ie. they did not make investment
decisions within the context of a particular portfolio.
Furthermore, they were not interested in determining
the correlation between returns on individual
securities within a portfolio. Traditional portfolio
theory and its proponents did not recognize the
importance of correlation for a portfolio construction.
Correlation is important because it is essential for
us to think about and make decisions based on the
entire portfolio, rather than on individual securities.
According to traditional portfolio theory, if investors
want to eliminate risk, they should invest in a large
number of securities; therefore, during the period
when traditional portfolio theory was considered to
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be the most influential concept, portfolio performance
was evaluated solely based on the actual return.

In addition to completely ignoring correlation, another
important disadvantage of simple diversification
is, usually, reflected in an excessive number of
securities held in a portfolio. An excessive number
of components in an investment portfolio lead to
the high transaction costs related to both portfolio
construction and portfolio management. Therefore,
it can be concluded that simple diversification
represents a traditional approach to diversification;
however, it is still applied in practice by those
investors and portfolio managers who use heuristics
(mental shortcuts), such as the application of the 1/N
rule.

Unlike traditional portfolio theory and simple
diversification as its main characteristic, the MPT
has shifted the emphasis from the analysis of the
characteristics of the individual securities held in a
portfolio to the analysis of the characteristics of the
entire portfolio, simultaneously underlining the
importance of the correlation between returns on
held securities. If investors seek to reduce portfolio
risk, they should not invest in a large number of
different securities; they should rather invest in
low-correlated securities (Jaksic, 2012, 161). H. M.
Markowitz (1952) provided the mathematical proof
that a proper diversification can indeed minimize
the variance of a portfolio for a given level of return.
He was the first scientist and author to have formally
quantified the return-risk trade-off. Understanding the
nature of the correlation between returns on different
assets enabled the construction of the sets of the
efficient portfolios that minimize risk for a given level
of return, i.e. they maximize return for a given level
of risk.

According to H. M. Markowitz (1952), efficient
diversification implies that investors should avoid
securities with high covariances among themselves
when constructing their investment portfolios. In
an extreme case of perfectly positively correlated
securities, diversification has no effect on risk.
However, in all other cases, namely in every
instance where the correlation between returns

on the securities is less than perfectly positive,
such a diversification will help reduce risk without
sacrificing the expected return. The strongest positive
effects of diversification can be achieved if all of
the elements of a portfolio are perfectly negatively
correlated. However, a perfect negative correlation, i.e.
the complete canceling out of the variability of returns
on securities against each other is not realistic; this is
rather an idealized image of reality. It is difficult to
find uncorrelated or negatively correlated securities
on financial markets. The most common case is a
moderate positive correlation, which moderately adds
to reducing portfolio risk.

Figure 1 shows the effect of Markowitz’s efficient
diversification for a portfolio composed of two
securities: Security B and Security A.

'y
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Figure 1 The effect of Markowitz’s efficient
diversification

Source: Author, based on: Francis & Kim, 2013, 39

All the possible combinations of the positively
correlated (p = +I) B and A securities are represented
by the straight line BA. Each point on this line marks
the portfolio whose characteristics match the weighted
characteristics of its components. This means that by
combining the perfectly positively correlated A and
B securities portfolio risk can be reduced; however,
the expected return is also reduced in this manner.
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Starting from the point B and moving towards the
point A, the expected return and portfolio risk grow
due to the fact that the share of the riskier security
that offers a higher return also increases. Starting
from the opposite direction, i.e. from the point A and
moving towards the point B, we see that both the
expected return and portfolio risk become reduced.
This supports the conclusion that diversification
does not produce any benefits in the case of a perfect
positive correlation among portfolio components.

On the other hand, all of the combinations of the
negatively correlated (p = -1) B and A securities are
distributed along the two straight lines, the one of
which (the line BC) is negatively inclined, whereas the
other (the line CA) is positively inclined. Moving from
the point B towards the point C implies the inclusion
of the riskier security A in the portfolio, which results
in a decrease in the standard deviation of the portfolio
and a concurrent increase in the expected return. If we
were to assume an infinite divisibility of the observed
securities, portfolio risk should be reduced to zero
at the point C. Therefore, portfolio diversification
provides the complete stabilization of returns at the
point C. This is the ideal situation achieved due to a
perfect negative correlation between the elements
of a portfolio. By including the additional, riskier
security A, portfolio returns continue to grow along
the positive slope of the line CA; however, this is
accompanied by a certain increase in portfolio risk
(Figure 1).

Finally, by connecting the described straight line BA
with the lines BC and CA, we obtain a triangle BCA,
within which all the combinations of the imperfectly
correlated (-1 < p <+I) B and A securities represented
by the respective BA curves are contained. It is
important to note that the curves BA initially have a
negative slope due to the fact that the introduction of
the riskier security A causes portfolio risk to briefly
decrease because the correlation is less than perfectly
positive. As the correlation coefficient decreases, the
curves BA shift to the left, which actually illustrates
an increase in benefits from diversification in terms of
the stabilization of portfolio returns. Therefore, in the
case of imperfectly correlated securities, portfolio risk
is located between the zero value, attained due to the

perfect negative correlation, and the maximum value,
achieved as a result of an ideal positive correlation
among the elements of a portfolio. The general
conclusion is that an efficient diversification implies,
as well as requires, a low coefficient of correlation
(Figure 1).

According to M. Rubinstein (2002), H. M. Markowitz
was hardly the first to recognize the desirability
of diversification; however, he indeed was the first
person to produce a mathematical formalization of
the idea of the diversification of investments. H. M.
Markowitz (1952, 77) rejects the rule that the investor
should maximize discounted expected returns. This
rule does not imply diversification, which is why it is
rejected both as a hypothesis and as the maximum
to guide investment behavior. According to H.
M. Markowitz (1999), the existence of uncertainty
in terms of investment is the essential point in
analyzing the behavior of a rational investor, whereas
the diversification of investments is a reasonable
and common practice, as it reduces the mentioned
uncertainty.

The effect of the efficient diversification on reducing
the mentioned uncertainty, i.e. investment risk, can
be mathematically interpreted. The general formula
used for the portfolio variance calculation is written
as follows (Elton, Gruber, Brown & Goetzmann, 2011,
58):

n n n

2 2 2

O'p— EWiO'i+E EWI.WJ.O'I.]., (1)
i=1 i=1 j=1

i#]
where:
0 ? - the variance of the portfolio p,
P
w, - the share of the i-th security in the portfolio,
w, - the share of the j-th security in the portfolio,
0, - the covariance between returns on securities i and

1 - the number of the securities held in the portfolio.

Assuming that all the elements of a portfolio are
uncorrelated, i.e. that the covariance between their
returns is equal to zero (01.]. = (), we rewrite the
previous expression as:
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By introducing the additional assumption of the equal

amount of the funds invested in each security W, =—,
n

Equation (2) is written as follows:

n 2 n 2 72
o’ = (l} =iy 1o
n
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The effect of efficient diversification on portfolio risk
2

reduction, represented by the equation o, =—0,
n

is evident. It is clear that the portfolio risk expressed
by the variance (0,°) decreases as the number of the
uncorrelated elements of the portfolio (1) increases.
For an extremely large number of uncorrelated
elements in a portfolio, the portfolio variance
approximates to zero.

However, in a real market environment, it is
impossible to construct a portfolio which only
includes uncorrelated securities; therefore, the effects
of the diversification of investments are significantly
weaker. Uncertainty cannot be completely eliminated
solely by diversification. The idea is to eliminate
unsystematic risk, thus leaving only systematic risk,
which is defined by the beta (Vincent, 2011). If an
investor implements effective diversification, his/her
portfolio will not contain unsystematic risk (the risk
inherent in the issuer’s company, such as insolvency
risk, failed promotional activities, labor strikes, etc.),
but only systematic risk (the risk inherent in the
entire market, such as the interest-rate risk, foreign-
exchange risk, inflation risks, etc.). Systematic risk
is the risk compensated for by the market itself,
whereas unsystematic risk is the risk which cannot be
compensated for. Therefore, in terms of appropriately
constructed portfolios, systematic risk - the risk that
cannot be eliminated by implementing diversification
- is the only type of risk considered as relevant.

Some authors, including I. Omisore, M. Yusuf and
N. Christopher (2012), have quite interestingly put

forward the idea that unsystematic risk can be
eliminated by diversification; however, this is followed
by an increase in systematic risk. Diversification
compels portfolio managers to invest in different
types of assets, thereby artificially increasing demand
for such assets. In this way, this artificially increased
demand drives up the asset prices, which if analyzed
individually have a small real value. Therefore, the
entire portfolio becomes more expensive, which in
turn results in a lower probability of achieving the
expected positive return, i.e. leads to an increase in
portfolio risk.

Bearing this in mind, it can be concluded that effective
diversification is desirable; however, it is not a perfect
investment strategy. The benefits of diversification in
terms of maintaining the same level of a portfolio’s
expected return (while reducing portfolio risk at the
same time) achieved by combining assets with low
or even negative correlation are evident. However,
the problem here is to find negatively correlated
assets since the most common type of correlation
present in modern financial markets is a positive one.
Also, in the conditions of a financial and economic
crisis, correlation coefficients are close to 1, thereby
reducing or completely eliminating the benefits of
diversification. This is the major disadvantage of such
an investment strategy because, if diversification does
not produce the expected results in a situation when
investors need to be protected from risk, the general
usefulness of diversification must be considered. A
financial and economic crisis and attempts to lower
correlation coefficients are the factors that drive
investors to invest their available funds not only in
securities (primarily stocks and bonds), but also in
new assets, such as precious metals, oil, real estate,
works of art, and so on, and to include such assets
in their portfolios. It should be noted that during
financial and economic crises, the optimal number of
securities held in a portfolio increases, which imposes
higher costs in terms of portfolio management.

Certain empirical studies suggest that in the absence
of constraints a simple diversification of investments
is a more successful investment strategy in terms
of reducing investment risk compared to efficient
diversification. Based on the conducted comparative
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analysis, V. DeMiguel, L. Garlappi and R. Uppal
(2009) determined that 14 optimal portfolio strategies
showed inferior performance in comparison to the
naive 1/N strategy. The authors specify the length of
the time period analyzed and the number of assets,
ie. the elements of a portfolio, as the main criteria
that determine the level of the success of the optimal
portfolio strategies (optimal diversification) and the
1/N strategy (simple diversification), respectively. It
is to be expected that optimal portfolio strategies will
deliver better results than the 1/N strategy in the case
where assessment refers to a long estimation window,
and where the number of assets in a portfolio is small.
Vice versa, it is expected that simple diversification
will exceed optimal diversification if the number
of assets in a portfolio is large and if the estimation
of the expected return refers to a short estimation
window. The key question that should be addressed
in this matter is the critical length of the estimation
window that would support specific models of the
optimal allocation of assets in their achieving better
results than the 1/N strategy. The aforementioned
research, conducted on the US capital market, found
that the critical length of the estimation window was
3000 months for the portfolio consisting of 25 assets,
ie. over 6000 months for the portfolio containing
50 assets. Bearing in mind the fact that the price
estimates were generally done on the basis of the
short-term sample of 60 to 120 months, the rationale
supporting the determined superiority of the 1/N
strategy is clear.

M. Kritzman, S. Page and D. Turkington (2010) argue
that the application of the 1/N rule is not a viable
alternative to the careful optimization of the portfolio,
and consider the argumentation on the superiority of
the 1/N strategy to be a misconception. The conclusion
of their study is that the alleged superiority of the
1/N approach does not rest on the limitations of
optimization, but rather on the forecasting based
on the short estimation window. The results of the
research conducted, based on the long-term estimation
window, show that the performance of the optimized
portfolios significantly exceeds the performance of
the equally weighted 1/N portfolios, meaning that
simple diversification thus loses its significance.

POSSIBLE BENEFITS AND LIMITATIONS OF
THE INTERNATIONAL DIVERSIFICATION
OF INVESTMENTS

By combining different types of securities traded
on the financial market of a country, which are not
perfectly positively correlated, the total variance, i.e.
the total risk of a portfolio, is reduced. The lower limit
of reducing the overall portfolio risk, achieved thanks
to the national diversification of investments, actually
represents national systematic risk. By reducing
unsystematic risk, national diversification levels
the total portfolio risk with national systematic risk
(Figure 2).

0, &

unsystematic risk

national diversification

total 1 diversification

[~ systematictisk T T

global systematic risk

h 4 -

n

Figure 2 The effects of national and international
diversifications

Source: Author

Lowering portfolio risk below the level of national
systematic risk is made possible thanks to the
international ~diversification of investments. By
including foreign securities in a portfolio, one
portion of the risk characterized as systematic risk
in terms of the national market is transformed into
unsystematic risk. The risk that remains after an
effectively implemented international diversification
is global systematic (market) risk, which cannot be
avoided due to the fact that global macroeconomic
factors affect all countries of the world. Therefore,
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international diversification transforms a portion of
national systematic risk into unsystematic risk, thus
contributing to a further risk reduction and bringing
it to the level of global systematic risk (Figure 2).
The conclusion is that the investor can reduce the
risk exposure of individual assets by holding a
nationally diversified portfolio of assets and lower
the exposure to national systematic risk by holding an
internationally diversified portfolio as well.

The adequacy of the international diversification
of investments predominantly depends on the
correlation among the financial markets of different
countries. E. ]. Elton et al (2011) calculated the
correlation coefficients of the 15 stock indices of
different world countries for the period 1990-2007 by
using monthly returns data. The correlation among
the stock indices of those different countries was
0.48 on average, and was two times smaller than the
correlation between various stock indices in terms
of a particular country. This illustrates the potential
benefits of international diversification because, as a
rule, a lower correlation coefficient results in a lower
portfolio risk. However, the fact that the correlation
between the markets of different countries increases
from one year to another is a worrying one. This is
confirmed by the calculations performed by the same
authors for the previous period 1980-1988, where the
value of the average correlation coefficient relating
to international stock indices amounted to 0.40. The
increase in the correlation in the following period
was a result of an increased integration of the world
economy and the establishment of the European
Monetary Union (EMU), as well as the increased
correlation among the markets of the EMU member
countries. However, despite this increase, the
correlation among the international markets remained
lower than the correlation relating to the market of
a particular country. Therefore, it is reasonable to
expect that international diversification will continue
to reduce the total portfolio risk in the future.

R. A. De Santis and L. Sarno (2008) come up with
the evidence in favor of the application of the
international diversification of investments. By using
the monthly data for the period 19912007 relating
to 18 countries and the USA, the authors identified

which capital markets of the 18 mentioned countries
highly correlated with the US market and vice versa,
which capital markets showed a weak correlation
with the US market. In this way, the authors provided
recommendations for US investors concerning the
specific markets in which they should invest free
assets in order to achieve the desired benefits of
international diversification. The general conclusion
is that, by combining the assets of a selected group of
countries (weakly correlated ones), better results, i.e.
greater benefits, are achieved than when combining
the assets of all the countries of the world (the global
portfolio), or the assets of a single country (the
domestic or national portfolio).

The results of the research study analyzing the
case of 23 developed countries in the period 1980-
2005, conducted by G. Bekaert, R. ]. Hordick and X.
Zhang (2009), confirm still significant benefits of
international diversification. The authors did not
find evidence in favor of the increased correlation
of returns, except in the case of European capital
markets. The study even points out the fact that,
in terms of the financial literature, “there is no
definitive evidence that cross-country correlations are
significantly and permanently higher now than they
were, say, 10 years ago.” At the same time, the authors
acknowledge that the effects of globalization are
obvious and that investors from America and Europe
can achieve greater benefits by investing in the Far
East; they, however, argue that the globalization
process has not led to major and permanent changes
in the international correlation yet.

From the viewpoint of Chinese investors, the
usefulness of the international diversification of
investments was examined and confirmed by C.
Jiang, Y. Ma and Y. An (2013). The Chinese capital
market has become more strongly integrated
with the international capital market, following
the implementation of the new foreign-currency
exchange system in 2005 which has reduced,
but not eliminated, the benefits of international
diversification. However, the authors acknowledge
that the study did not include transaction costs, which
leaves the following question open: if transaction
costs were included in the analysis of the benefits of
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international diversification, would these benefits still
manage to outperform associated costs?

A number of studies (Ramchand & Susmel, 1997,
Kunovac, 2011) analyzing the correlation between the
capital markets of different countries have concluded
that the international correlation is significantly
higher in turbulent periods in comparison with quiet
market periods. A turbulent period implies a period
of high market volatility (high absolute returns),
whereas a quiet period implies a period of low market
volatility (low absolute return). L. Ramchand and R.
Susmel (1997) found that the correlation between the
US and other world capital markets (Japan, the United
Kingdom, Germany, Canada) was on average two or
three-and-a-half times higher during the turbulent
period compared to the quiet market period.
Similarly, by analyzing monthly returns, D. Kunovac
(2011) determined that the correlation between the
Croatian and foreign capital markets was on average
more than two times higher in the turbulent period.
The mentioned studies confirmed the existence of
the phenomenon of asymmetric correlation. In terms
of international diversification, the results of these
studies suggest that the benefits of international
diversification in a turbulent market period are
limited and significantly lower than in a quiet period.
During a quiet market period, correlation is lower
and the benefits of international diversification are
greater, whereas turbulent periods are characterized
by an increase in correlation and the consequent
diminishing of the benefits of diversification.

The previously described statement that correlation
increases with an increase in the volatility level, i.e.
that it is higher in the case of large absolute returns,
was examined by F. Longin and B. Solnik (2001),
who concluded that the above-mentioned statement
applied in terms of the bear market, but not in terms
of the bull market. The results of their research
based on using the monthly rates of return in the
period 1958-1996 showed that the correlation of the
US capital market with the capital markets of Great
Britain, France, Germany and Japan was growing in
the conditions of the bear market and large negative
returns, but was decreasing in the conditions of the
bear market and large positive returns. Therefore, the

correlation of large negative returns indicates a trend
of growth, whereas the correlation of large positive
returns indicates a decreasing trend and converges
to zero. The authors conclude that correlation does
not depend on the level of market volatility, but
rather on the market trend. Volatility on its own does
not affect correlation. In the context of international
diversification, the results of the aforementioned
research suggest that the benefits of international
diversification in the conditions of the bear market
are limited and considerably smaller than in the
conditions of the bull market. In the conditions of
the bull market, correlation is lower and the benefits
of international diversification are greater, whereas
the bear market is characterized by an increase in
correlation and a consequent reduction in benefits
from diversification.

On the example of the US capital market, A. Ang
and J. Chen (2002) proved that the phenomenon of
correlation asymmetry was not only the characteristic
of international capital markets, but also of the capital
markets of individual countries. The authors also
found that the correlation between individual shares
and the overall capital market is significantly higher
in the conditions of the bear market compared to the
bull market. In their study, they developed a model for
measuring the degree of asymmetry and concluded
that asymmetry was greater in the following cases:
the shares of small companies in comparison with
the shares of large ones, the past loser portfolios
compared to the past winner portfolios, shares with a
lower beta coefficient compared to those with a higher
beta coefficient; in addition, the authors determined
that there was no relation between the leverage and
correlation asymmetries.

As the starting point of scientific papers and
empirical studies, the evidence in favor of the
phenomenon of correlation asymmetry has been
found by L. Yuo and R. T. Daigler (2010), ]. Danielsson
(2011) and others. The authors reject the constant
and linear correlation between returns of financial
instruments, noting that the findings on the benefits
of the international diversification based on the
constant correlation are often misleading and
incorrect. Therefore, the adoption of the final position
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on the presence or absence of the superiority of the
international diversification of investments over
national diversification is a difficult task that requires
caution. This is supported by the numerous other
factors that reduce the usefulness of international
investment and international diversification, such
as: trade restrictions, political barriers, restrictions
on currency exchange, and so on. According to W. F.
Sharpe, G. Alexander and J. V. Bailey (1995), investing
in a foreign security carries the risk associated with
that particular security on its domestic market, plus
an additional risk in the form of political and foreign-
exchange risks. Political risk refers to the uncertainty
regarding the possibilities of investors to convert a
foreign currency into the local currency because the
government of some foreign country may restrict,
tax or completely ban the conversion of one currency
to another. On the other hand, foreign-currency risk
relates to the uncertainty about the exchange rate at
which some foreign currency will be converted to
the investor’s local currency in the future. In other
words, currency risk is expressed as the variability
of the portfolio returns caused by fluctuations in the
exchange rate, i.e. change in the exchange rates in
terms of the domestic and foreign currencies.

Good news is that changes in the currency
exchange rates of different countries are not highly
correlated, for the reason of which fact exchange-
rate risk represents a small part of the total risk of an
internationally diversified portfolio. Some authors,
such as J. C. Van Horne and J. M. Wachowicz (2007),
even argue that currency risk contributes to the
success of international diversification, i.e. boosts its
effectiveness. In addition, foreign-exchange risk can
be reduced or even completely eliminated by hedging
it with forwards or futures. The full protection
against foreign-exchange risk is possible in the case of
risk-free fixed-income securities. On the other hand,
it is not possible to completely eliminate the foreign-
exchange risk related to the risky investments whose
returns vary. Futures contracts can cover the expected
cash flow; however, if the actual cash flow is greater
than the expected, then a portion of the foreign-
currency funds must be converted to local currency at
the forward exchange rate. The proponents of hedging
warn that the investors who do not implement

foreign-exchange risk hedging miss the opportunity
to reduce portfolio risk without diminishing portfolio
return. They point out that a significant reduction in
the variability of portfolio returns can be achieved
through hedging. On the other hand, the opponents
of hedging opine that the costs of hedging exceed
its benefits related to risk reduction. Namely, the
total annual hedging costs are estimated at between
0.25% and 0.50% of the value of the hedged assets
- this fact is sufficient to persuade the opponents
that the hedging of foreign-exchange risk is not
profitable (Sharpe et al, 1995, 976). According to B. H.
Solnik (1974), if an investor in foreign securities does
not protect him-/herself against the exchange rate
fluctuations, he/she is in fact intentionally speculating
on currencies. Foreign-currency risk, as well as any
other financial risks, carries a potential reward;
therefore, such a speculation can be quite profitable.
The conclusion is that, in addition to reducing the
level of risk, international diversification often
generates higher returns because it involves a larger
choice of investments and provides opportunities to
make a profit from exchange-rate fluctuations.

Taking into account the uncertainty regarding the
future price movements of foreign securities, as well
as the uncertainty about the future exchange rates at
which capital gains and dividends will be converted
from some foreign currency to the investor’s local
currency, international investments can be classified
as:

* investment in foreign securities and

* investment in a foreign currency.

In this respect, the total return on an international
investment includes:

o the returns earned from investing in foreign
securities and

¢ the returns earned from investing in a foreign
currency.

The previous statement can be mathematically proved
to be true; we start with an algebraic expression for
calculating the actual rate of return on shares (Francis
& Kim, 2013, 411):
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_ (pc,it - pc,it—l) + dc,it
c,it
pc,it—l

7

where:

r_, - the actual rate of return on shares of the company
i, located in the country ¢, at the time ¢,

p., - the share price of the company i, located in the
country ¢, at the time ¢,

P, - the share price of this company at the time #-1,
d_, - the dividend per share of this company.

However, from the standpoint of, say, some US
investor, the actual rate of return on shares of the
mentioned company is calculated by applying the
following formula:

. (pc,it + dc,it ) (xc,t ) - (pc,it—l ) (xc,t—l )

Tus,ie =
pc,it—l ('xc,t—l )

©®)

7

where:

Tusit ™ the total rate of the return earned on the stock i

by a US investor,

x_, - the exchange rate of the currency of the country
c against the US dollar at the time ¢, expressed in US
dollars as per foreign-currency unit,

x.,, - the exchange rate of the currency of the country
c against the US dollar at the time #-1.

By simplifying this expression, the following
expression is obtained:

tisa = (1472 (1+7,)|-1=

1, T, 6)

c,it’ x,t ’

=r

c,it
where:

r . - the rate of the return that the investor would

o it

earn if, as a national of the country c, he/she bought a
portion of the shares offered for sale by the company

i at the time f - 1 and sold them at the time ¢, (the
domestic return on assets, i.e. the return on assets
earned on the domestic market),

_ (xc,t _xc,t—l)

c,t—1

- the rate of the return generated

by the foreign-exchange rate fluctuations,

r_,1., - the effect of the changes in exchange rates on a
capital gain (loss) and dividends.

The final expression in the equation presented above
(r.,7,) can be omitted since its result is significantly
smaller than the results of the first two expressions
(it is actually equal to their product, and as a rule,
these values are smaller than 1.0), following which the

following equation is obtained (Elton ef al, 2011, 211):

I

us.it =Veu T, (7)

c,it Xt e
In this manner, we have proved that return on an
international investment consists of:

* return on investment in a foreign asset (return on
asset on its domestic market, which it was issued
in) and

* return on investing in a foreign currency.

Furthermore, it is concluded that, in terms of
investors from different countries, return on the same
international investment differs due to differences in
exchange rates.

By applying the previous approximation, the expected
return (7us, ) and the standard deviation of return

on foreign stock (9us.i), the equation below reads as
follows (Elton et al, 2011, 211):

rusi =Feii+ Vi, ®

_ 2 2
Ous.i —\/O'W., +0,, +20 O)

c,it x,t

Since the individual risks associated with investing
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internationally are weakly correlated, the total risk
which an investor investing in foreign securities is
exposed to is smaller than the sum of domestic risk and
exchange risk. In this particular example, the standard
deviation of the return on foreign stock (o) is
smaller than the sum of the standard deviation of
the return on this stock in terms of the domestic
market (0_,) and the standard deviation of the return
generated/by exchange-rate fluctuations (0, ), i.e. 0,
<o_,+0,,. This relationship is a result of the effects of
two factors:

* there is a very low correlation between return
on stock in terms of the domestic market and the
return generated by exchange-rate fluctuations, so
the last expression o_, , approximates to zero;

* the root sum square of standard deviations is
smaller than their simple sum.

It should be noted that international diversification
contributes to a further reduction in portfolio risk;
however, its benefits are constantly diminished from
one year to another as a result of the international
market integration and consequently of the increased
correlation between the markets of different countries.
The studies based on the data from the 1960s and the
1970s point to a reduction in the variability of returns,
i.e. portfolio risk, by about 50%, as a direct result of
international diversification, whereas recent studies
have shown that international diversification reduces
the variability of returns by less than 1%. For example,
while analyzing the influence of the international
diversification in the period 1990-2007, E. J. Elton et al
(2011) found out that the total investment risk could
be reduced by only 0.6% by applying the optimal US
and global portfolio mix. In this particular case, the
minimal risk is achieved by investing 68% of assets
in the US portfolio and the remaining 32% of assets
in the global portfolio. The discussion presented
in this paper points to the conclusion that although
the benefits of the international diversification of
investments have been significantly reduced, they
still exist.

CONCLUSION

At the time when traditional portfolio theory
was a commonly accepted concept, the simple
diversification of investments based on the law of
large numbers, meaning namely that the correlation
among the returns of the individual securities held
in a portfolio was ignored, which often resulted
in an excessive number of investment portfolio
components, and thereby in an excessive cost of
portfolio management. Efficient diversification is the
new model of investment diversification proposed by
the MPT. This type of investment diversification takes
into consideration the degree of the correlation among
returns on individual securities, thus minimizing
investment risk and including an optimal number
of securities in a portfolio and also maintaining the
same level of the expected return.

The number of securities in a portfolio required
in order to achieve the satisfactory effects of
diversification depends on the correlation among
returns on individual securities. A positive
correlation implies a larger number of securities,
whereas a negative correlation requires a smaller
number of securities to be included in an efficiently
diversified portfolio. If there are a very small number
of securities in a portfolio, that results in a potentially
high unsystematic risk, whereas a large number of
securities incur high transaction costs both in terms
of creating such a portfolio and in terms of the high
costs of portfolio management. The general conclusion
is that the number of the securities held in a portfolio
should be increased as long as its marginal benefits
in the form of reduced investment risk reach the level
of its marginal costs in terms of increased portfolio
management costs. The equality of the marginal cost
and marginal benefits is a condition for maximizing
diversification benefits.

Due to the fact that the correlation among the
financial markets of different countries is lower
than the correlation in terms of a particular
country and its market, investors are advised to
opt for international diversification as an optimal
investment strategy. Indeed, the effect of international
diversification on risk reduction is diminished
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due to globalization and an increasing economic
integration of countries. However, any risk reduction
is significant; furthermore, if we also include the
possibility of earning higher returns, which may
be achieved based on a wider investment horizon
(especially by investing in emerging markets) and
favorable exchange-rate fluctuations, the benefits of
international diversification are real and more than
evident. By converting one part of national systematic
risk into unsystematic risk, the international
diversification of investments reduces the level of
investment risk from the level of national systematic
risk to the level of global systemic risk, simultaneously
maintaining or even increasing the expected return
on investment. Therefore, compared to national
diversification, international diversification provides
a better portfolio performance, which confirms the
validity of the hypothesis.

A large number of studies argue that the benefits
of the international diversification of investments
are still substantial; however, many authors warn
that the only way to come to a valid conclusion is
to include a realistic assumption of asymmetric
correlations. In this regard, a conclusion has been
drawn that the benefits of international diversification
in a quiet market period are greater than those in
the period of market turbulence. Furthermore, it
is concluded that during a turbulent period it is
important that a distinction between the sub-periods
of the bear market and the sub-periods of the bull
market should be made because, in terms of the bull
market, the benefits of international diversification
are significantly higher compared to those in the
bear market conditions. In short, the benefits of the
diversification of international investments are the
smallest in the conditions of the bear market since
the correlation of large negative returns indicates the
tendency of growth.

The empirical analysis of the benefits of the simple,
efficient, national and international diversifications of
investments followed by a corresponding comparative
analysis was not carried out in this study, nor was the
empirical analysis of the optimal size of a portfolio
in terms of the Serbian capital market conducted,
either, which is the key limitation of this paper.

Simultaneously, however, it makes an interesting
suggestion for future research.

The opinions presented in this paper are aimed at
emphasizing the importance of diversification as
an investment strategy, as well as the importance of
its advantages, disadvantages and limitations. By
identifying the shortcomings and limitations, their
significance is diminished, whereas the importance
of diversification as an investment practice is
improved. A particularly interesting fact is that, in the
contemporary world, the optimal number of portfolio
components exceeds 100; some investors, however,
still hold three to four securities in their investment
portfolios. This suggests the direction of future
research: to try to analyze this issue, which is referred
to as the diversification puzzle in the financial literature,
which should include the elements of behavioral
portfolio theory.
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