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ABSTRACT

The thesis estimates the benefits of international portfolio
diversification using an 'active' portfolio management policy.
Such a policy was desirable on. two counts. First, the expected
returns and/or the variance-covariances of international asset
returns were found to be non-stationary. In active portfolio
management, it is possible £o 'internalize' the non-stationarity
of the stochastic process generating the data. Second, the
international cﬁpital market was found to be inefficient by some
earlier studies. In such a market, there -exists super
risk-premium which may be obtained through active management

strategy.

Using ex ante data, the additional  benefits of
'international' over 'domestic' diversification was demonstrated
by comparing the risk-return characteristics of some
'international' portfolios with those of a domestic benchmark
portfolio. The portfolio selection model used throughout was the
single-period Markowitz Mean-Variance model. Several portfolio
strategies were investigated and it was seen that for a
representative U.S. investor there were significant additional
gains to be enjoyed from holding internationaliy diversified

portfolio rather than the domestic portfolio.

The average returns of the actively managed portfolios over
the period were then compared to those of some 'passibe'

buy-and-hold portfolios after allowing for some arbitrarily
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selected transaction <costs. It was seen that the activelyb
managed portfolios outperformed the buy-and-hold portfolio for
almost all the holding period cases. This result supports the
'partial’ segmenfation view of the international capital market

and its consequent inefficiency.

Incorporating Pratt-Arrow measure of relative risk-aversion
in the expected utility function, the effect of investor's risk
tolerance on portfolio risk and return was explored. It was Sseen
that between two classes of risk-averse 1investors, the more
risk-averse class earned less risk-adjusted return on average

than their less risk-averse counterparts.

Finally, the effect of the exchange factor on portfolio risk
and return was analysed by decomposing portfolio returp and
variance into constituent parts. It was seen that under the
fixed exchange rates system, the>exchange rate changes led to a
reduction of portfolio variance for some pefiods while under the
flexible rates system they raised it. Their effects on portfolio
return were mixed; however, on average, over a large number of
periods, they contributed positively. Aiso, the exchange factor
was found to affect portfolio choice -- a result at variance
with the view held by the proponents of the PPP theory of

exchange rate determination.
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INTRODUCTION AND THE PERSPECTIVE

- With the advancements of communication technology, the world
capital market is becoming more and more integrated. Whether it
is 'one' integrated market or a combination of segmented parts
is debatable. But there is no denying the fact that this market
is far more integrated today than it was two decades ago. Today,
sitting in New York or Londén, one can communicate with major
financial centres around the world instantly and carry out
business. What people could not think of two decades ago is now
a reality. It 1is with this far-sightedness that the theory of

International Portfolio Diversification was developed almost two

decades ago (Grubel, 1968).

Basically an extension of the theory of‘ portfolio
diversification developed by Markowitz (1952,1959) and Tobin
(1958), this theory states that it is possible to reduce
"portfolio risk even further from the level a£tained under
domestic diversification by including foreign assets in the
portfolié. This extra gain emerges mainly from the low and
sometimes negative correlation between asset returns of the

domestic and the foreign countries.

The theory has the interesting implication that the domestic
market portfélio which is well-diversified so as to include all
securities listed on the stock exchange is no longer efficient!
Some of the systematic risk which is not diversifiable at the

domestic level can be diversified away by including foreign



assets in the portfolio. This theory also sheds some 1light on
why the domestic Capital Asset Pricing Model (CAPM) could not
explain security price behavior satisfactorily. Domestic

security prices are influenced significantly by factors

developed in the foreign financial markets (Lessard, 1973;
Solnik, 1974) and these factors are not covered by the domestic
CAPM,

The potential benefits of international diversification and
their implications for the domestic CAPM, however, depends on
the degree of integration of the wofld capital market. Under the
hypothesis of perfect integration with no market imperfections
(e.g., restriction of goods and capital flow, transaction costs
etc.) and with no exchange risk, all securities, domestic as
well as foreign, weuld be priced according to the
'"international' or 'world' systematic risk. Due to the arbitrage
process, no security would be over-valued or under-valued and
would be plotted on the international security market line if it
can be defined in a meaningful sense. Under such circumstances,
there would be only 'normal’ benefits of 'pure diversification’

(McDonald, 1973).

Under the perfectly segmented market hypothesis, domestic
securities would be priced according to their 'domestic'
systematic risk without any consideration of what is happening
in the foreign markets and the domestic CAPM would be the

relevant model determining security price behavior.



Since financial investment across countries takes place in
the real world, national capital markets are not 'perfectly'
segmented. On the other hand, given the existence of different
types of barriers to the international flow of goods and
capital, they are not perfectly integrated either. The real
world, thus, falls in-between the perfectly integrated and the
segmented market (Levy and Sarnat, 1975). In this 'partially’
segmented world capital ﬁarket, there could be 'supernormal'
benefits from international portfolio diversification (Errunza
and Losg, 1985) which are due to the incomplete arbitrage

process.

If the international capital market were perfect and
efficient, there would be no room for profitable asset choice.
Pickiné © securities would only reduce the benefits of
diversification since the portfolio ‘managers cannot  have
superior information than the market and the best bet would be
to hold the market. In view of the presence of different types
of barriers to international flow of capital and goods, multiple
currencies etc. and also of the evidence of 'super risk-premium'
found by some authors (mentioned above) in the international
security market investment, there 1is considerable amount of

doubt if this market is efficient.' Consequently there could be

'Bertoneche (1979) applied the Foster-Stuart records test and
another test due to Kolmogoroff and Smirnov to test for
randomness of stock price behaviour to seven national stock
markets and found that the null hypothesis of randomness could
not be rejected at 95 p.c. level of confidence. However, the
spectral analysis (on which these tests were based) should not
be considered as a powerful test of market efficiency since it
tests for randomness against the alternative hypothesis that



additional benefits from picking securities as opposed to
holding the market since not all securities are plotted on the

international security market line.

One added feature of international investment is the
presence of nominal exchange risk. Whether this is relevent in
determining asset choice 1is debatable and depends on the
particular model and its. assumptions (Solnik, 1977; Roll and
SOInik; 1977; Grauer, Litzenberger and Stehle, 1976). According
to the Law of One Price, goods with similar characteristics
should be priced similarly, irrespective of the markets in which
‘they are traded. One application of this Law to a basket of
commodities is the Purchasing Power Parity (PPP) theory which
states that a basket of identical goods would have the same
value in different coﬁntries. However, due to the existence of
multiple currencies, 1local currency price may be different
across countries but in terms of a numeraire currency price
would be the same'everywhere. If the PPP theory holds, then, of
course, exchange risk has no real identity and the same asset
would have same risk and return - characteristics in all

countries.

'(cont'd) non-randomness is of a time-dependent source. There
could be other types of non-random behaviour and spectral
analysis may not detect those (Logue and Sweeney, 1977, p.762).
Bertoneche also used a simple filter test and found that _
substantial profit could be made in six European markets even
after accounting for transaction costs. This implies that over
the period studied (1969-1976), these markets were quite
inefficient (Bertoneche, 1979, p203).



Whether the PPP theory holds in reality has been a much
debated 1issue and occupied much attention in the literature.
Short-run deviations of exchange rates from the PPP rate have
been observed by many studies, specially after the break down of
the fixed exchange rate system in 1971 (Aliber and Stickney,
1975; Giddy, 1977; Richardson, 1978; Kravis and Lipsey, 1978;
Genberg, 1978; Levich, 1979). With the well-known causes of this
violation (e.g., the existence of ‘noh-traded goods, trade
barfiers etc.) are added another important factor --- the
portfolio  demand for foreign currencies which influences
short-run spot exchange rates independent of the influences of
the demand for goods and services. Therefore, at least in the
short-run, - the exchange rate becomes a relevant variable
.affecting consumption-asset choice across_countries. The growth
and development of the forward market in currencies ié a case at
point. If exchange risk did not matter, such a market would not

have developed in the first place.

The exchange risk arising from fluctuations in nominal
exchange rates is likely to make international investment more
risky specially under the flexible exchange rates system.? This
additional risk can be covered by entering into a forward
contract in the forward exchange market the cost of which, among

other things, is the difference between the forward rate and the

‘Theoretically, of course, we cannot say anything conclusive
about the effects of exchange rate changes on the risk of
international investment. Because of the covariance terms
involved, the net effect of exchange rate changes may be
positive or negative. The issue is investigated in greater
detail in chapter seven.



spot rate at the time contract becomes effective. Since forward
coverage may not be available for longer term dontracts, this
method of hedging 1is not suitable for portfolio investment, 3
Moreover, as Makin (1978) argued, the protection offered by the
forward market is considerably less than supposed. An
alternative way of hedging exchange risk is to borrow an amount
of money in the foreign market and sell it immediately for
domestic currency and invést the proceeds 1in the domestic
risk-free asset.® Unlike hedging through the forward market,
this method does not involve any 'contract' and can be hedged as

long as one wishes.

If wuncovered by any of the two means mentioned above, part
of the exchange risk in international stock market investment
can be ‘diversified away by investing in more than one foreign
country. This holds tgue as long as returns from exchange rate
fluctuations between countries are less than perfectly
positively correlated. This is in line with the spirit of the
benefits of the diversification shown by Markowitz and Tobin.
Though exchange rates are not treated as independent assets in
international equity investment, as foreigp stocks are treated,
some reduction of exchange risk occurs if the portfolio éontains
stocks of two or more countries. Because of the speculative

position in foreign curr;encies, there <could be speculative

*Forward contracts may be available for longer than one year
terms but these are unusual, and, for the nature of their
rigidity, not suitable for portfolio investment,

“See Solnik (1974a).



gains (and losses, of course) from holding assets in foreign

currencies.

Besides the risks arising out of the uncertainty about
future spot exchange rates, there could be risks due to
unforeseen exchange control e.g.‘restriction on repatriation of
the full amount of profits, compulsory sale of foreign currency

at a premium to the foreign.central banks etc.

Another potential source of risk of international investment
which is particularly relevant for investment in some developing
countries 1is the political risk. Governments of these countries
are relatively more wunstable than those of the developed
countries. A liberal government that encouraged foreign capital
may be toppled by one which is very much nationalistic and is

likely to confiscate all foreign assets.

Given the complexities of the real world characterized by
exchange risk, restrictions on capital flows, political risks,
lack of readily available information about foreign firms etc.
some people, while recognizing the benefits of international
diversification, suggested that these benefits coﬁld be reaped
by buying shares of the multi-national companies (MLCs) whose
activities are dispersed over many countries. The argument is
that these firms are 1in <a better position than individual
investors to cope with exchange controls and other forms of
government intervention in the free flow of capital (Logue and

Rogalski, 1979, P.9). While such an argument contains some grain



of truth, it is not at all clear if shares of the MLCs would be
good and - certainly not perfect substitutes for foreigp
securities. In fact, as evidenced by Jacquillat and So;i%iv
(1978), a portfolio of MLCs' shares performed very poorly as a
means of feducing portfolio risk as compared to an

internationally diversified portfolio.

It is true that the domestic MLCs may operate in many
foreign markets and their earnings may reflect the ups and downs
of foreign economies, but it is equally true that the total
earnings of these 'companies aré determined largely by the
domestic market.? As such, buying shares of the MLCs does not
fully capture the potential gains of international
diversification. Besides, shares of these companies are included
in the aomestic investment opportunity set and are available to
the domestic investors. A well-diverdified domestic portfolio
may include these shares anyway. Benefits of international
diveréification are 1in excess to the benefits of such domestic
diversification. 1International diversification is unique in

itself and has no close substitutes.

Previous studies on the benefits of international portfolio
diversification took several different approaches the most
popular one among them being the Markowitz mean-variance
approach. Most of the studies following this approach used ex

post or realized data to solve for the efficient portfolios. The

*Some Dutch and Swiss MLCs may be an exception to this
statement.



use of ex post data 1is appropriate only if the stochastic
process that generate the data 1is stationary over time. The
evidence found by Maldonado and Saunders (1981) suggests that

e

this process is not stationary.

The evidence of 1inefficiency of the international stock
market (Levy and Sarnat, 1975; Bertoneche, 1979; Errunza and
Losg, 1985) accompanied by the intertemporal instability of the
return generating process suggests a portfolio management policy
where the portfolio is revised every period in the light of the
most recent past data available. Under this 'active' portfolio
management policy, the most recent past information is made use
of in estimating the ex ante return distribution for the current
period. Since the portfolio is revised 1in every period the
instability of the return generating process is also taken cére

of.

The primary objective of this thesis is to estimate the
benefits of international portfolio diversification within
mean-variance framework using an active management policy. For
simplicity, I Qse exchange rate fluctuafions as the measure of
exchange risk. Since international Fisher effect and the PPP
theory were nét found to hold, specially in the short run,
exchange gains/losses due to exchange rate fluctuations cannot
be offset through changes in interest rates and price levels
(Giddy, 1977). Therefore, at least in the short run, exchange
risk is expected to influence asset choice. 1In this thesis I

investigate how this exchange risk affects portfolio choice and



consequently the benefits of international portfolio

diversification.

The thesis is organized as follows. Chapter one reviews the
existing literature on international portfolio diversification
while chapter two describes the objectives and methodology and

also the portfolio selection models used in this study.

Chapter three reviews\ decision-making under uncertainty
using the mean-variance approach which is the chosen approach of
this thesis. It also discﬁsses security price behaviour when all
investors act like mean-variance decision makers. The
international counterpart of the domestic CAPM is then discussed

and the associated problems analysed.

Chapter four describes the Source(s) of data and some of the

definitions used.

Chapter five provides the rationale for active portfolio
management in the international context and demonstrates the
potential as well as realized benefits of international over
domestic diversification wusing the portfolios ‘described in
chapter two. It also compares the benefits under active and

passive portfolio management.

Chapter six classifies the risk-averse investors of the
previous chapter into different groups according to their
risk-tolerances as measured by the Pratt-Arrow definition of

relative risk-aversion. It then examines the benefits of

10



international diversification for each group of risk-averse
investors wusing portfolios that maximize expected utility which

is approximated by its mean and variance.

Chapter seven decomposes portfolio risk and return into
parts attributable to exchange rate changes and 1into those
specific to the security characteristics only. It also compares
the benefits of international portfolio diversification wunder

the fixed and flexible exchange rates systems.

The last chapter summarizes the main findings and mentions

some of the limitations of this study.
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CHAPTER I
A BRIEF REVIEW OF THE LITERATURE ON INTERNATIONAL PORTFOLIO

DIVERSIFICATION

Following the pioneering work of Grubel (1968), substantial
volume of research has been done on the benefits of
international portfolio diversification, all confirming its
potential benefits. TheseK‘studies which followed different
approaches and perspectives may be classified, for expository
purposes, under the following categories.

1. Mean-Variance Efficient Frontier Approach : Grubel (1968),
Levy and Sarnat (1970, 1975, 1978, 1981), Saunders and
Woodward (1977), Solnik and Noetzlin (1982), Logue (1982),
Jorion (1983)

2. International Market Model and International Capital Asset
Pricing Model Approach : Agmon (1972), Solnik (1974a, 1974b,
1974c), Black (1974), Grauer, Litzenberger and Stehle
(1976), Stehle (1977), Solnik (1977), Stulz (1981), Errunza
and Losqg (1985)

3. Investment Trust Fund Approach: McDbnald (1973), Guy (1978a,

1978b), Gandhi, Saunders, Woodward and Ward (1981), Woodward
(1983)

‘These groups may ' not be mutually exclusive and, are by no
means, exhaustive. The purpose of this classification is only to
show the direction of research on the subject and also to locate

where the present research fits into. We discuss briefly each of

12



these approaches below.

1. The Mean-Variance Efficient Frontier Approach

a. The Ex Post Anal ysis

The earliest work done on international portfolio
diversification is that of Grubel (1968) and it falls in this
category. Grubel pushed \Ehe idea of portfolio diversification
developed by Markowitz (1952, .1959) and Tobin (1958) beyond
national boundary and showed that greater risk reduction was
possible for any given expected return by including foreign
securities in the portfolio. Using ex post data on 11 major
stock market indices over the period 1959-1966 to estimate the
expected returns and the variance-covariance matrix, he showed
that for the same risk as that of Moody's Industrial Average, a
representative American investor could have earned 68 p.c.
higher annual return by investing in foreign stock markets than

by holding Moody's index only.

Grubel's study has important implications for the movement
of capital between couhtries. Traditionally, capital flows were
dictated by interest rate differential between two countries.
Grubel asserted that capital might flow between them even if the
interest rate differential is zero if 'an increase in the rate
of economic growth of one country causes the rise of that
country's gross purchases of foreign assetﬁ;. However, even in

the absence of economic growth, it is possible for portfolio

9
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capital to move if substitution by domestic investors in favour

of foreign assets and away from domestic ones takes place.

Aside from the 1limitation of wusing indices instead of
individual securities, as noted by Agmon (1972), one important
limitation of Grubel's study (which is alsQ common in many other
empirical studies) is that it used ex post data to estimate the
expected returns and variance-covariance matrix which were used
as inputs in the calculation of the efficient set. The
implication of the failure to use ex ante return distribution is
well-known: it underestimates portfolio risk and overestimates
the benefits of diversification. Nevertheless, fhe basic idea of
"international' diversification is powerful enough to survive

such limitations of empirical studies.

[ The essential ingredient of international diversification is

the 'low and sometimes negative' correlation between security

\meturns of different countries. Grubel and Fadner (1971)
provided evidence on the lower correlation coefficients for
inter-country pairs than for the intra-country pairs of assets.
They.also argued and found evidence thaf these correlations were
an increasing function of the length of holding periods. In the
short run, share prices ‘are influenced strongly by random
factors which affect different shares differently. As time
passes, the influence of these random factors becomes dominated
by real factors which affect all share prices similarly. Since
benefits of diversification are a decreasing function of the

degree of correlation between pairs of assets, they argued that

14



these benefits would be smaller for 1longer than for shorter

holding periods.

Following Grubel, Levy and Sarnat (1970) demonstrated the
potential benefits of international diversification by using a
larger sample of countries (28, developed as well as
underdeveloped) and covering a wider 1interval of time
(1951-1967). They constructed mean-variance efficient frontiers
taking into account all countries as well as using different
subsets of countries. It appeared that the mixed sample of
developed and developing countries showed greater potential
benefits than either sample of developed or developing countries

alone.

Levy and Sarnat (1975) used. the mean-variance po;tfolio
selection model to explain'the possibility of portfolio capital
movement between the U.S. and Israel. Doing the analysis
separately from the point of view of U.S. as well as Israeli
investors, they found that neither country's international
portfolio contained securities . from the other country.
Attributing the failure of Israeli secﬁrities to attract U.S.
investors to 1Israel's sporadic devaluations, they repeated the
analysis undef the hypothetical cases of no devaluation and
uniform devaluation at rates of 1, 4, 5, 6 and 8 p.c. In the
absence of 1Israeli ‘devaluation, Israeli assets marginally
entered U.S. investor's optimal portfolio at (domestic) interest
rates below 7 p.c. On the other hand, 24 p.c. of Israeli

investor's portfolio was committed to the U.S. securities. Thus
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with no devaluation or uniform annual devaluations of rates
below 9 p.c., there was significant net capital outflow from

Israel into the U.S.

Their analysis also shed some light on the importance of
exchange risk and alsc on thé structure of the international
capital market. If this capital market were integrated and there
were only one currency f(or multiple currencies with perfect
positive correlation among exchange rates), all assets would
have had the same nominal risk-return characteristics as seen by
the U.S. and Israeli investors and there would have been no
exchange risk. Under the circumstances, both .the U.S. and
Israeli investors would have the same nominal efficient
frontier. If multiple exchange rates always followed the
'parity' rate, then the efficient frontier with 'real' returns
would also be the same for investors of thé two countries.
Higher nominal rate in one country in such a case would be
solely due to higher rate of inflation. Levy and Sarnat found
both nominal and real efficient frontiers to be different for
the U.S. and Israeli investors and hence concluded the existence
of exchange risk and segmentation of the international capital

market.

Levy and Sarnat (1978) and Levy (1981) applied the
mean-variance portfolio selection model to explain
diversification of foreign currency holdings, as seen in the
portfolios of many central banks, international banks énd

multinational corporations. Since the essence of. portfolio

16



theory is that risk can be reduced by combining various options,
diversification of foreign currency holdings would reduce risk
as well. Such a practice got special attention since the
inception of the flexible exchange rates system in the early
seventies. Since exchange rates are flexible and uncertain,
substantial speculative gains/losses are possible from holding a

portfolio of foreign currencies.

Levy (1981) analysed portfolio demand for foreign currencies
from the point of view of U.S. investors as well as investors of
16 other countries. Surprisingly, the Danish Krone was the only
currency which occupied more than 70 p.c. weight 1in the
portfolios of investors of 15 out of 17 countries and for
investors of 8 countries, it occupied almost 100 p.c. weight.
Levy explained this by the high return and relatively low risk

of the Krone as compared to other currencies.'

What 1is more important is the 1implication of foreign
currency holdings by domestic investors on the demand for
domestic currency and the monetary authority's ability to pursue
effecfive monetary policy. As éhown by Levy and Sarnat (1978),
given the existence of a risk-free asset, internal demand for
domestic currency for ‘'portfolio' purposes could be zero,

thereby contradicting Tobin's portfolio demand for money. All

'One important limitation of this kind of finding is that such
benefits cannot persist. In this particular case, for example,
the market for Krone is not big enough to satisfy foreigners'
demand for it. Competition among the foreigners would raise its
price in terms of domestic currency thereby reducing its
expected return.
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investors in that case would hold the domestic risk-free asset
and foreign currencies. On the other hand, there could be

foreigners' portfolio demand for domestic currency.

Most of the studies done so far were from the point of view
of U.S. investors with a few ekceptions,‘ like, Saunders and
Woodward (1977) who took the British point of view. They also
incorporated some barriers to foreign investment and
investigated - their impacts on the risk and return of foreign
investment. The U.K. investors, in order to buy foreign
securities, had to buy dollars at a premium rate and also had to
surrender 25 p.c. of the proceeds from foreign investment to the
government at the spot exchange rate. Saunders and Woodward
adjusted the rates of return from foreign investment to reflect
these réstrictigns. Using relative stock market capitalization
for 7 countries as portfolio weights they calculated the mean
and standard deviation of portfolio returns adjusted as well as
unadjusted for the restrictions. In both cases, the
internationally diversified portfolio dominated the domestic
U.K. portfolio. In fact, restrictions on foreign investment did
not appear to have any significant impact on the gains from
international diversification for U.K. investors during the

period studied.

Saunders and Woodward also estimated an efficient portfolio
af la Markowitz using the full covariance matrix and under the
assumption of no short selling of assets. They found that the

efficient portfolio contained asset of only one country - Japan.
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They claimed that this contradicted the essence of the

international diversification of portfolios.

Fung (1979), in a comment on Saunders and Woodward (S-W),
noted the problem of estimated negative expected returns of
assets, specially when short selling of assets was not allowed.
These negative expected returns could cause serious distortions
in the construction of the efficient portfolios and, as Fung
maintained, S-W's results might have been a reflection of this

phenomenon.

Fung argued for and studied the minimum variance portfolio
which 1is independent of the expected returns of the assets.
Allowing for short selling of assets, he estimated the minimum
variance portfolio (MVP) with S-W data and found that it
involved short selling of two coﬁnt:ies' assets. With these two
countries removed from the sample, he re-estimated the MVP and
found that it dominated all countries except Japan which had
both higher expected return and higher variance. Thus, the
Japanese asset cannot be said to have dominated the MVP.
According to Fung, a neceséary and‘suffiéient condition for
gains from international portfolio diversification to exist is
that the MVP have non-zero investment in more than one asset. At
least two assets in the MVP would (be combined to) reduce

portfolio risk.

Solnik and Noetzlin (1982)'s study demonstrated several

important points. Using the passive management approach, they
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showed the gains from international diversification simply by
comparing the risk-return characteristics of a U.S. market index
(S & P's 500 Index) with those of a world market index (Capital
International World Stock Index). With bonds included 1in the

indices, they showed that risk could be reduced drastically.

Using ex post data, they estimated the mean-variance
efficient frontier with stocks only as well as with stocks and
bonds as assets. The world market portfolio (measured by the
world index) was seen to lie far below the efficient frontier
which demonstrated the desirability of 'asset choice' over the
'index-fund' approach. The evidence that the world market proxy
was dominated by the portfolios on the efficient forntier casts
serious doubé on the suitability of these world indices as real
world surrogates of the 'true' market portfolio, which,
according to modern’ capital market theory, must be efficient

(i.e., must lie on the efficient frontier).

Solnik and Noetzlin also found that the optimal asset
allocation was unstable‘ and hence concentrated on the
performance of the minimum variance‘portfolio (MVP) which is
independent of return measures.? Using the risk of the MVP under
the ex post or the 'perfect foresight' approach as a benchmark,

they calculated the average 'efficiency loss ratio'? for some

“They found (elsewhere) that the risk structure "showed up a
'relative' but meaningful degree of stability" (p.20).

®The 'efficiency loss ratio' was defined as EL = (o - 0(A))/o(a)

where o(A) is the SD of the benchmark portfolio and o, the SD of
any other portfolio.
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passive portfolios as well as for the MVP under the
'extrapolative' approach.® They found that the ‘'extrapolative'
approach whefe the covariance matrix Qas revised freguently
performed consistently better than the simple passive

portfolios.
b. The Active Management Approach

If the stock market works efficiently in the sense of making
efficient use of all relevant informétion, there remains no
Aunexploited profit opportunities and the best bet is to hold the
average market portfolio. Picking securities or country indices
cannot be more profitable since the portfolio manager cannot
have more information than the market. The controversy over
active vs passive management, therefore, boils down\ to a
controversy about market efficiency. Unfortunate%y, most of the
studies done so far deal with tests of the implications of

market efficiency rather than with market efficiency itself.

Logue (1982) compared the performance of an actively managed
international portfolio with that of a passive U.S. market index
and found that the two performances were equal.® He, therefore,

concluded that active international diversification might not be

“In the extrapolative approach, the portfolio was based on the
covariance matrix of the preceding period.

SLogue used a simple mechanistic rule to estimate the ex ante
return distribution: to estimate the distribution for 1960, he
used data from 1955 to 1959; for 1961, data from 1956 to 1960
and so on. He calculated monthly expected and actual returns
without monthly updating of data but it is not clear how (see
his table 1 and footnote 4).
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better than passive domestic investment for an U.S. investor.®
He also found significantly superior performance of the ex post
optimal portfolio over the ex ante optimal one.’ This is not
surprising and is as expected in view of the fact that the ex
post or the 'perfect foresight' model overestimates the benefits

of diversification.

In view of the transaction costs and other problems
associated with international investment, Logue suggested that
the benefits of international diversification might be enjoyed
by holding shares of U.S. multinational firms who diversify
their activities across countries. He substantiated his
arguments by comparing the mean/SD ratio of an optimal portfolio
of international shares and that of U.S. multinational firms'
shares. With both ex ante and ex post data, he found that the
portfolio consisting of multinational firms' shares did better
than the other portfolio. Logue, however, did not do any test of
hypothesis concerning the difference in performance between the

two portfolios to see whether it was statistically significant.

Jorion (1983), in connection with explaining 'estimation
risk' in optimal portfolio choice, emphasized the problem of
estimating expected returns. He asserted that expected returns

estimated from historical data alone could be very misleading

It may be mentioned here that Solnik and Noetzlin (mentioned
earlier) found quite opposite results - their 'extrapolative'
portfolio (which was actively managed) outperformed the passive
domestic portfolio. '

"The optimal portfolio Logue used was the one given by the
tangency of a ray from the origin to the efficient frontier.
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with the consequent impact on the construction of the efficient
portfolios.® Assets which performed well in the past may not do
so in the future. Moreover, the historical averages have the
disadvantage of being affected by the extreme values. Expected

returns, therefore, could be very unstable.

Jorion, therefore, proposed an alternative estimator of
expectéd returns where each asset mean (calculated as historical
average) should be 'shrunk' toward a common value. This
estimator effectively combines the - Bayesian approach and the
Stein estimator and as such recognizes the multivariate nature
of the problem. As mentioned by Jorion, this 'shrinkage' or the
Bayes-Stein (B-S) estimator has the remarkable property to
uniformly dominate the sample mean by means of minimizing a
guadratic loss function which is an.éggregate of estimation
errérs for all assets. Losses are minimized by minimizing the

aggregate function rather than each element separately.

The common value toward which each asset mean would be
shrunk could be, according to Jorion, the mean of the world
market portfolio or the return on the minimum variance

portfolio. The proposed B~S estimator is

ER, (w) = (1-w)§j + WR, for all j (1.1)

where w is the weight assigned to the common value (R.) and R.
. _ 0 ]

8Fung (1979) also recognized this problem and to get around with
it, advocated for the minimum variance portfolio which is
independent of the sample expected-returns. See Fung, op. cit.
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is the sample mean. As can be seen from the above expression,
when w=0, the estimator is the usual sample mean and when w=1,
it is 1independent of the sample mean. Using three different
values of w (0.0, 0.65 and 1.0), Jorion showed that as the value
of w increased, the mean-variance efficient frontier flattened
out and in the extreme case of w=1, it was a straight line. The
ex ante gain in expected return, therefore, dissipated as w
increased, and with w¥1.0, gains ' from international

diversification accrued from risk reduction only.

Jorion compared the ex post performances of some
international portfolios under each of the Bayes-Stein estimator
approach, the classical approach and the passive approach. With
the shrinkage factor w¥0.65, he showed that the B-S portfolios
outperformed all other portfolios - the classical and the
passive U.S. and world market‘ portfolios. However, the
performance of the minimuﬁ variance portfolio (w=1.0) was even
better than those of the B-S portfolios with w=0.65, The tangent
portfolio under the classical approach performed the worst and
was outperformed even by the passive U.S. or the world market

portfolio.

Since the Bayes-Stein portfolios were much closer to the
minimum variance portfolio, Jorion argued that the potential
benefits from international diversification would emerge from

risk reduction only.
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One oft-guoted disadvantage of the Markowitz Full Covariance
model approach lies in its input requirements and consequently,
on the computer cost. With n=100 securities, one has to estimate
n(n-1)/2 = 4950 distinct covariances before ene can proceed on
to solve the portfolio selection problem. However, in this age
of highly developed computer technology where CPU time is
calculated in nanoseconds (one-billionth of a second) or
microseconds (one—millionfh of a secend), the dimension of the
cost aspect of the problem is really a tiny fraction of what it

was two decades ago.

2. The International Market Model and the International Capital

Asset Pricing Model Approach

The »Internat;onal Market Model is - a straightforward
application of the domestic market model developed by Sharpe
(1963) in response to the vast input requirements of the Full
Covariance model discussed in the last section. Sharpe's market
model, also known as the Diagonal model, drastically reduces the
input requirements for the portfolio eelection problem. In this
model, each asset return is assumed to be influeﬁ;ed by a common
factor that affects all securities similarly and simultaneously.
Two asset returns are correlated only through their common

relationship with the common factor.

Proponents of the international market model argued that the

national capital markets of different countries were
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interrelated and this interrelationship was due to factors like
international trade and capital flows, foreign direct investment
etc.® As a result, asset prices ' in one country were determined
not only by domestic economic activities but also by those
abroad. Potential benefits of international diversification in
this model emerge from the fact that some of the risk of
domestic securities which is not diversifiable domestically

becomes diversifiable internationally.

The international capital market -is characterized, among
other things, by the presence of barriers to trade and capital
flows, multiple currencies, different consumption patterns,
heterogenous expectations on the part of the investors,
transaction and transportation costs etc. Yet, there have been
attempts in the past to show that the world capital market is
'one integrated market'. More particularly, some authors tried
to show that share price behavior in different national markets
is consistent with 'one integrated market' even though there
exist different types of market imperfections. To this end,
Agmon (1872) estiméted an international market model with share
price dgta from the U.S., U.K., Germany and-Japan, with the U.S.
market index as a proxy for the international or the world
market portfolio., Among the three non-U.S. markets, he found

only German share prices to move closely with the U.S. market.

In the next step, Agmon proceeded on to estimate an

international CAPM with the 'beta' estimates found earlier.

——— ————— o —— — ———

’See Lessard (1974), Solnik (13974c) etc.
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Unfortunately, none of the estimated slope coefficients was
significantly different from =zero and also, they were

significantly different among themselves.

In a comment on Agmon (1972), Adler and Horesh (1974)
pointed out some important methodological errors that made
Agmon's findings very very gquestionable. First of all, Agmon's
choice of the U.S. index as a proxy of the world index was not
appropriate. To be consistent' with the 'dne world market'
hypothesis, the weighted average of the country 'betas' should,
by definition, be egual to unity. With Agmon's data, they found
this to be equal to 0.81 and hence concluded that Agmon's betas
were deficient as measures of risk and the use of U.S. index was

inconsistent with the single market hypothesis.

Second, Agmon did not specify which risk-free rate he was
using.  Since he <converted all non-U.S. returns into U.S.
dollars, it implies that he assumed the U.S. risk-free rate to
be bequivalent to the international risk-free rate. Given the
presence of exchange risk and market imperfections, such an
assumption was very inappropriate. 6nder certain conditions,
exchange risk would be irrelevant and an international risk-free
rate could be defined (theoretically) but Agmon did not assume

those in his model.

Agmon's specification of the relationships among security
markets and international pricing of risk was not based on any

theoretical model. This void was filled up by a thorough and
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detailed investigation of the issues by Solnik (1973, 1974b)
where the author developed an intertemporal equilibrium model of
the international capital market and provided various tests for

it. The asset pricing model Solnik derived was

E(Ry;) = Rgy = 7,3 {B(R)) - Rg .} (1.2)

where E(Rki) is the expected return on security i of country k,
Re, is the risk-free rate of country k, E(R ) is expected return
on the world market portfolio, Reo is a measure of international
risk-free rate and Tk is the 'international systematic risk' of
security i, The wvalidity of such a model has important
implications for the pricing of domestic securities: they are
priced according to their international systematic risks rather
than their domestic systematic risks. Thﬁs may explain why
empirical tests did not find strong support for the domestic

CAPM,

Solnik suggested different tests of the International Asset
Pricing Model (IAPM) depending on the way international factors
affected security prices in different cduntries. In other words,
these tests were based upon different assumed stochastic
processes involving national and international factors that

generated security returns.

The simplest specification was to assume that all
securities' returns were affected by one common factor - the

"'market’ factor of a single world market. One important

28



criticism of this 'Single Index World Market model' is that it
assumes all security prices (irrespective of the countries in
which they are 1listed) to be similarly affected by a single
world factor. This may not be a realistic assumption. Every
national market exerts its own influence on prices of securities
listed there apart from the influence of the world factor and
this 'national' factor 1is expected to be gquite dominant.
Recognizing this, Solnik pféposed his 'Nationalistic Multi-index
model' where security prices have in common a national factor
which in turn is dependent on the world factor. Specifically

this model is

Rey = E(Rps) + By Ry - E(Ry )} + mp; (1.3)

and Riy is given by

Rip = E(RIk) + v (R, - E(R)} + € (1.4)

where Riy and E(le) are observed and expected return on the
national index of country k, R and E(Rw) are observed and
expected return on the world market portfolio, Tk is
international syEtematiq risk for country Kk, Ry . and E(Rki) are
observed and'expe;ted return on security i of country k, ﬁki is
national systematic risk of security i of country k. Combining

equations (1.3) and (1.4), Solnik got
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E(Ry;) + 73 IR, - B(R,T + €} (1.5)

where Tki is international systematic risk of security i in
country k. This model assumes that the world factor influences
security prices of different countries through its relationship

with the national factor. Specifically,

Tki = ﬁki7k (1.6)

Combining (1.2), (1.5) and (1.6) Solnik derived the following

testable relationship

E'(Rki)=-.Rfk = Bp; {E(Ry ) = Re b+ mp (1.7)

The Nationalistic Multi-index model discussed above has its
own limitations. It assumes that 'all securities are only and
identically affected by international variations through the
national index' (Solnik, op. cit., p.81). This is a very strong
assumption which is unlikely to be met 1in practice, for, two
securities of any country with same domestic risk (6ki) may be
affected differently by international events such as
international competition, export-import pattern, international

link of the firms etc.
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In an attempt to correct for this 1limitation, Solnik
proposed a 'Multinational Index Model' where all security prices
were assumed to be affected by a common world factor and a
purely national factor orthogonal to the world factor. This
national factor is taken to be the residual of the regression of

the national index on the world index. Specifically,

Ry = E(Rp;) + v IR, - E(R)
+ ﬁkiek * Ny : (1.8)
where e, is given by
Rig = E(Rpp) + 7 (R, - E(R)} + ¢ (1.9)

€ is a measure of. the purely national factor orthogonal to the
world factor. Combining eguations (1.2), (1.8) and (1.8) Solnik

got the following testable relationship
Rei = Rek = (v = Bryv) (Ry = Rey)

In this model it is no longer true that Tei = ﬁki7k’ If (7ki
- ﬁkivk) > 0, security i is more sensitive to international
variations than a typical security of that country. Empirical
tests of this improved model showed that, on average, the
national factor was quite dominant which implied that the stock

prices followed the national factor quite <closely. This,
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however, did not reject the international structure of the
market because, for some securities (or. portfolios), the

international factor appeared to be quite strong.

Wallingford, in his discussion of Solnik (1974c),
demonstrated that Solnik's empifical evidence was consistent
with a variety of alternative specifications of the IAPM,
including the market segmentation version at one extreme. Thus,
Solnik's tests failed to discriminate among the alternative

specifications of the IAPM and hence was inconclusive.

Moreover, Solnik's model contained only one consumption good
which differed by the country of residence. In such a model,
there 1is no price competition for goods, as noted by Grauer,
Litzenburger and Stehle (1976), since a given country's
consumption good has zero marginal utility to residents of other
countries., There is no international transfer of goods and

financial claims on real wealth and no exchange ratio exists.

Grauer, Litzenburger and Stehle (henceforth G-L-S) developed
an international asset pricing relation for a world composed of
many commodities which were not separated nationally. All
individuals were assumed to have identical homothetic taste and
they faced the same consumptioh opportunity set. This model
permitted international transfer of goods and of financial

claims on real wealth.

Decomposing the nominal rate of return on an asset into a

component correlated with the return on the international market
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portfolio and a component uncorrelated with it, these authors
derived an ‘international asset pricing relation. In this model,
the security's risk contained its beﬁa and a term involving
covariance between the world consumer price index and that
component of security's return which was uncorrelated with the
international market portfolio. They asserted that this
covariance would, in general, be different from zero and hence
risky assets would proviée some protection against changes in

commodity prices.

Using real rates of return, they also derived a similar
risk-return relation which, on the assumption of independence'
between the error term and the real return on the market
portfolio, reduces to ; Sharpe-Lintner type CAPM. In this model,
uncertainty about 1inflation does not have any .influence on
international pricing of securities. About exchange risk, they
asserted that nominal asset returns would fluctuate with changes
in exchange rates but since consumption and asset choices were

governed by real returns exchange risk was irrelevant.'®

Stehle (1977) «criticized prior studies on international
asset pricing for misspecifying the true relationship between
risk and return. According to him, a security's domestic 'beta'

measures its systematic risk not only when markets are segmented

e - ——— i ————— - ——