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Weinvestigate the effects of bull and bear markets on correl ations between
developed and emerging country equity returns, and on the benefits of
combining international marketsin aportfolio. Contrary to most other studies
we find that correlations fall in both bull and bear markets, although far more
in the former; that emerging markets provide both additional diversification
benefits for investors in developed markets and, especially, some protection
during bear markets.(JEL: F3, G1, G10, G11, G15)
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|. Introduction

Portfolio diversification alows investors to increase returns without
increasing risk, and, all else equal, the benefits of diversification are
greater the lower the correlation between the portfolio’'s assets.

Cross-country portfolio diversification should therefore be more
beneficial the lower the degree of correlation between the markets of
different countries. Recently, two strands of the financeliterature have
suggested that (a) emerging markets have improved the scope for
diversification (for example, Goetzmann et a (2002)); and (b)
cross-country returnsare morehighly correlated - and hencethe benefits
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of diversification are lower - when markets are volatile, particularly in
bear markets (seefor example, Ang and Bekaert (2002), Campbell et a
(2002) and Erb et a (1994)).

Using weekly returns data from 44 countries from July 1994 to
October 2003 we present in this paper evidence on both these issues.
Specifically, we address the following questions:

Are cross-country returns of developed markets more or less
correlated with each other in bull and bear markets than they are
overal? Is the same true of correlations between the returns of
developed and emerging markets?

Are there clear potentia benefits to holding diversified portfolios
consisting of pairsof developed markets (DEV/DEV pairs) in bull, bear
and normal markets? Areany such benefitsgreater or lessfor portfolios
consisting of pairs of developed and emerging markets (DEV/EM
pairs)?*

Do such benefits in bull and bear markets depend upon investors
foreseeing the changes in the means, the standard deviation of returns
and the correlation between them in such markets, and adjusting their
portfolios accordingly? Or would they largely accrue anyway to an
investor holding a portfolio appropriately diversified for a normal
market?

Our results suggest the following.

First, in contrast to most other studies, we find that internationa
equity correlationstend tofall in both bull and bear markets, though the
size of the fall is noticeably greater in bull markets. We also find that
DEV/DEV correlations are generally higher than DEV/EM correlations,
although the former tend to fall more than the latter in both bull and
bear markets.

Secondly, cross-country diversification is worthwhile in normal
market conditions, increasing the certainty-equivalent rate of return by
an amount roughly equal to therisk-free rate of interest (for aquadratic
utility investor with relative risk aversion rate equal to 2). These
benefits are higher for DEV/EM pairsthan for DEV/DEYV pairs. Inbull

1. Inwhatfollowsweusetheterm®diversification’ to meanacombination of arisk-free
asset and only two risky assets, rather than a multi-asset portfolio. However, we examined
theseissues both for pairs of markets and for larger groups of markets. Whilein the case of
the larger portfolios there appears to be little to choose between emerging and devel oped
markets during normal market conditions, our central conclusions reported below about
emerging marketsproviding moreprotectioninbear marketsremained qualitatively unaltered
for thelarger portfolios. Because of thiswereport only the results of testing pairs of markets.
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or bear markets that have not been foreseen by theinvestor, DEV/DEV
portfolios lose the benefits of diversification (in fact, the investor may
actually lose by diversifying), while DEV/EM portfolios do not. So,
emerging markets provide not only additional diversification benefits
for investorsin devel oped markets under normal market conditions, but
those benefits are maintained during unforeseen bull markets and
enhanced during unforeseen bear markets. However, these benefitsare
small relative to the other effects of truncation on portfolio
performance.

Finally, aportfolio that is optimal in normal market conditions will
miss out on a large proportion of the gains that might be made from
correctly-adjusted portfolios in bull markets, and will lead to heavy
losses in bear markets.

Itisoftentheconventionintheliterature on extreme marketsto term
aset of especially low (high) returns as abear (bull) market rather than
to adopt the more common definition of abear (bull) market asaperiod
of time during which returns are particularly low (high) - see, for
example, Butler and Joaquin (BJ 2002) and Longin and Solnik (2001).
Weshall follow this convention and will thereforerefer to bull and bear
markets as ‘truncated’, since they represent tails of the distribution of
returns, and use‘ normal’ to describe marketsthat are not truncated. We
explain below precisely how we define atruncated distribution.

The paper proceeds as follows. The next section describes our
general methodology, in particular how we extend the work of BJ
(2002) combined with that of Levy and Sarnat (1970) to obtain a
measure of portfolio performance; section 3 explains our data and
discussessomeempirical issues; section4 presentsdescriptivestatistics
and results relating to some broad averages of countries. Section 5
presents the results of formal tests of whether the effects that bull and
bear markets have on correlations between DEV/DEV pairs and
DEV/EM pairsare different and whether their effects on the benefits of
DEV/DEV and DEV/EM diversification are different. It also presents
tests of the effects of bull and bear markets on the performance of
portfolios involving DEV/DEV pairs and DEV/EM pairs. Section 6
concludes.

1. Methodology

Our framework is a standard model of portfolio selection in which the
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investor selects among three assets, two of which are risky. This
standard analysis usually assumes the risky assets returns to be
bivariate normal, but the analysisisvalid for any distribution of returns
if the investor has a quadratic utility function. Since we shall be
analysing portfolio selection in truncated markets where bivariate
normality clearly does not apply, this is the utility function we shall
assume.

In the spirit of BJ (2002)? combined with Levy and Sarnat (1970)3,
we can derive an (expected-utility-maximising) optimum portfolio
which depends upon the investor’s utility function and degree of risk
aversion, and on the risk-free rate, the standard deviation of each
asset’ sreturn, their means, and the correl ation between them. We can
also derive other portfolios which appear optimal to an investor given
the (possibly incorrect) assessment that she makes of those six latter
parameters.

Associated with each portfolio and assumed degree of risk aversion
isan expected level of utility. From each such expected level of utility
itispossibleto deriveacertainty-equivalent rate of return defined asthe
riskless rate of return which would deliver to the investor that same
level of expected utility. Our measures of both the benefits of
diversification and of portfolio performance are in terms of the excess
certainty-equivalent rate of return (CERR) over and above the actual
risk-free rate of return.*

To assess the benefits of diversification we first calculate the
following CERRs for diversified portfolios.

Ry = the CERR that would yield the same expected utility that
could optimally be achieved in anormal market.

R+ =the CERR that would yield the same expected utility that could
optimally be achieved in a truncated market.

Ryr = the CERR that would yield the same expected utility that

2. BJ(2002) investigate theloss of returns from a portfolio invested equally in each of
apair of (developed) markets during abear market. They quantify theloss asthe difference
between the return achievable from a bivariate normal distribution with the same parameters
as the observed distributions of returns, and the observed portfolio returns.

3. They use standard portfolio theory to determine the optimal mix of assets in the
portfolio and measure the performance of portfoliosin utility per dollar invested rather than
as raw returns.

4. We have not used the Sharpe or Sortino ratios as performance measures since their
meaning is not clear in cases of negative returns (see, for example, McLeod and van Vuuren,
2004).
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would be achieved in a truncated market by an investor who had
wrongly assumed that the market characteristics were those of the
normal rather than the truncated market.

For each of these we then define a‘plain vanilla’ equivalent —i.e.
the CERR from aportfolio which consists of therisk-free asset and only
onerisky asset. Wedenotetheseequivalentsrespectively by VR, VR
and VRy;. The differences between each CERR and its plain vanilla
equivalent, denoted DR, DR+ and DRy; respectively, provide a
measure of the potential benefits of diversification in anormal market,
in atruncated market that is foreseen, and in atruncated market that is
not foreseen.

To assesstheimpact of bull and bear markets on the performance of
a diversified portfolio, we first calculate AM, the difference between
Ry @nd Ry, the maximum gain to be made in a bull market, or the
minimum loss in a bear market. We next calculate AA, the difference
between R and R;. Since any such differenceresultsfromthefailure
of the investor to realise the true nature of market conditions we term
this the avoidable effect of operating in atruncated market.

Before presenting results on the interaction of international equity
correlations and portfolio performance we analyse certain
characteristics of the correlations themselves. We first define the
variable COR as the correlation between the returns of two markets
under normal conditions, and test whether COR varies systematically
according to the nature of the countriesthat are paired. We then assess
the impact of bull and bear markets on these correlations, defining
ACOR as the change in correlation between two assets when the
markets are truncated.

We start by presenting estimates of COR, ACOR, VR/Rus
VR+/R, VR(t/Ryr, AM and AA, for different broad categories of pairs
of markets, for markets truncated at successively higher thresholds in
absolute terms. These give an overall view of the behaviour of
correlations, of the benefits of diversification, and of how such benefits
changein increasingly extreme markets.

We then present a set of regressions from the coefficients of which
we assess whether the differences between correlations or CERRsvary
according to the investor’s home country, or differ for emerging and
devel oped country pairs, and whether they are significantly affected by
the value of the threshold itself. Formally we estimate the following
sets of regressions:
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Model 1: A =a+zk:dkTHRK+giyj
3

Model 2: A =a+;hLDi+Zk:dkTHRK +&

Model 3: A :a+zk:dkTHRK+Zk:q(DEVTHRM +& |
3 3

Model 4: 4 ;=a+» bLD,+> ¢LDDEV,; + > d,THR,
i=2 i=2 k

+Zk:q<DEVTHRM +&

Where i denotes the first country in the pair and j the second;

/1”. =ACOR'J., DRWM, DRNT’i’j,AMi’j,or AA’J. .5

LD, aredummiesfor threeselected ‘lead’ or *home’ countrieswhich are
morefully explainedbelow; i =1,...,3. LD, takesthevalue 1if thelead
country isthe US and is omitted from the regression in models 2 and 4
since the USisthe ‘baseline’ country; i =2 denotesthe UK andi =3
Austraia;

THR, isadummy that takesthevalue 1if the threshold at which thetall
istruncated equalsk, wherek=-1,-0.5,-0, +0, +0.5, +1, +1.5 standard
deviations from the mean (with the —1.5 threshold forming the
‘baseline’);

DEV, isadummy that takes the value 1 if the second country in the pair
is a developed market;

DEVTHR,; equas THR, x DEV,; and

5. When AM; isthe dependent variable the model s are estimated for positivethresholds
only. Inamost all cases the optimum decision in a bear market, at any level of truncation,
isto invest in the risk-free asset. This means that the reduction in the maximum CERR
achievable equal s the maximum itself, regardless of the values of the independent variables.
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LDDEV, ; equalsLD, x DEV,.

We aso estimate the following models for the two variables that are
unaffected by truncation:

3
Model 2a: A;=a+Y LD +¢
i=2
Model 3a: 4 j=a+eDEV, +¢
3 3
Model 4a: A ;=a+» BLD + > ¢LDDEV,  +¢
i=2 i=1

Where 4 ; =DR;; or COR ;.

All these tests require a precise empirical definition of a truncated
market. We discuss thisissue and our datain the next section.

[11. Data Availability And Empirical | ssues

Because of timing issues there are problems when using daily returns
dataoninternational markets. However, the use of monthly datawould
severely limit the number of observations. We therefore base all our
results on weekly returns.

We select four ‘lead’ countries, US, UK, Japan and Australia, one
from each of the main trading areas, and pair these with each other and
with the non-lead (‘ subsidiary’) countries for which we have data. The
44 countries available are shown in table 1.

For each country we obtain weekly US$-denominated log returns
from Datastream, using Datastream code ‘ TOTMKT’. Thereturns are
adjusted for re-invested dividends (Datastream item ‘RI"). In our tests
weclassified non-lead countriesintothreemain regions: Latin America,
Asia(which consists of S.E. Asia, the Far East and India), and Europe
(S. and N. Europe, Scandinavia, Russia and Turkey).

Our proxy for the risk-free rate of interest is the three-month US
Treasury bill weekly yield. Since we are using dollar-denominated
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TABLE 1. Countriesavailable

Emerging Developed
Region Country Region Country
Latin America Argentina N. America Canada
Brazil US (Lead country)
Chile Far East Hong Kong
Mexico Japan (Lead country)
Peru SE Asia Singapore
Venezuela Scandinavia Denmark
Far East China Finland
Korea Norway
Taiwan Sweden
SE Asia Malaysia S. Europe Spain
Philippines Greece
Thailand Italy
N. Europe Czech Portugal
Republic
Hungary N. Europe Germany
Poland Belgium
Europe Russia France
Turkey Ireland
Asia India Luxemburg
Other Israel Netherlands
S. Africa Austria
Switzerland
UK (Lead country)
Australasia Audtralia(Lead country)
New Zealand
Total: 20 countries 24 countries

returns we need a dollar interest rate, and under interest parity we
should get the sameresult whether we use US interest rates, or domestic
interest rates adjusted for exchange rate movements.®

The ‘youngest’ market in our sample is Brazil, which came into
existence in July 1994, so we restrict our samples to the period from
July 1994 to October 2003, atotal of 484 observations.

Subject to a qualification concerning Japan discussed below, we
assume that this sample provides an accurate representation of the
complete distribution of returns. It therefore allows us to calculate

6. Interest parity does not always hold but variations in interest rates are smal in
comparison with the other parameters.
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conventionally the means and standard deviations of any pair of asset
returns and the correl ations between themin normal market conditions.
And from these, again conventionally, we can calculate for any pair the
portfolio that would maximise expected utility.’

To measuretheequivalent parametersof pairsof marketsin extreme
conditionswe need to decide (a) whether to condition on one or both of
the asset returns when truncating the distributions; and (b) how the
thresholds should be expressed (in absolute terms or in terms of
standard deviations) and how high they should go.

A. Conditioning

Some researchers condition on both returns - double truncation - but an
investor is likely to be interested in the behaviour of aforeign market
when the behaviour of the domestic market isextreme, rather thaninthe
behaviour of thetwo marketswhen they areboth extreme. Consequently
we set our thresholds in terms of only one return (single truncation),
using the lead market asthe conditioning variable. So, for example, for
the US/Argentina pair, observations used to estimate the portfolio
parameters are al those US observations that lie in the appropriate tail
and the associated Argentinean observations.

B. Thresholds

Weset our thresholdsat 1.5, 1, 0.5 and 0 standard deviations around the
mean (in terms of weekly returns of the lead market). We do not go to
higher extremes because the number of observations would then be so
small that any estimates derived for them would, as noted by other
authorssuch asBaeet a (2003), beunreliable, and also of rather limited
practical importance.

Table 2 shows the numbers of observations used for estimation at
different degrees of truncation. This table shows that there is some
skewness in the distributions, with more observations above the mean
(threshold +0), than below it (threshold—0), except for Japan, which, we
will see below, has many other unusual characteristics.

7. In doing so we are, of course, abstracting from the practical problems of
implementing any particular investment strategy, such as cost or the absence of suitable
investment vehicles, both of which might be especially acute in emerging markets.
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TABLE 2. Average number of observationsin thetails

Threshold in terms of standard deviations around mean

-15 -1 -0.05 -0 +0 05 1 15
Lead country
us 29 68 127 225 259 138 61 24
Japan 26 62 148 249 235 124 70 36
UK 29 66 125 223 261 144 64 26
Austrdia 27 63 144 236 248 142 69 31

IV. Descriptive Statistics; Correlations and Portfolio
Performancein Normal and Truncated Markets

Table 3 shows dollar-denominated means, medians and standard
deviations for weekly returns of the whole sample of country markets
and for the upper and lower halves of thedistributions. Thedatafor the
four lead countries are shown separately, while, to save space, datafor
the remaining countries are grouped into regions and a simple average
calculated.

Of the lead countries, Japan was in a recession throughout the
sample period. Furthermore, its median return is considerably lower
thanitsmean, whileall devel oped regions and most emerging oneshave
the oppositerelationship. Whilst thisisuseful inthat it presentsuswith
data on unusual markets, it does question our assumption that the
sample period represents the complete distribution of returns. We
therefore deal with Japan separately in all the statistics presented below
and exclude it from our regressions.

For all the countries, standard deviations in the tails are lower than
overall standard deviations. For all but Japan and Asian emerging
marketsthe standard deviation of thetop half of thedistributionislower
than that in the lower half.

Table 4 shows the correl ations between the weekly returns of each
lead country and each of the other three, and the average of correlations
between each of the four lead countries and selected other groups of
countries. Correlations are shown for the whole sample and for the
upper and lower tails of the distribution. They suggest, very broadly,
that correl ations between emerging markets and the devel oped ones are
lower than correlations between developed markets (although again
Japan is something of an exception); and that correlationsin both tails
are lower than the overal correlation, a phenomenon that we explore
more fully below.
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Table 5 presents estimates of average weekly CERRS generated by
plainvanillaand diversified portfoliosin normal markets, unexpectedly
truncated markets and correctly predicted bull markets:® R, and VRyy;
Ryr and VRy; and R and VR. Inthetable Japan istreated separately
but other lead countries are grouped together, so the results presented
there give only a very broad picture of the benefits of diversification.
They are also calculated for a particular degree of risk aversion
parameter, viz. 2, though we have repeated al the tests and summaries
for parameter values 0.5, 1, 1.5, 2.5 and 3 and there were no qualitative
differences.’

Thefirst columnof table 5 suggeststhat combiningtwointernational
marketsin adiversified portfolio under normal market conditionsyields
significant but modest benefits. The average weekly risk-freerate over
the sample period was in the region of 0.075%. So, for lead countries
other than Japan, domestic diversification (investing in asingle market)
yielded approximately double thisin CERR termsfor an investor with
relativerisk aversion of 2, while combining two markets added an extra
0.05% - 0.07% on average. Note that a positive CERR is achievable
when holding Japan as the only risky asset, even though Japan wasin
recession over the sample period, because the optimum mix involves
shorting the market to invest in the risk-free asset. Combining Japan
with other countries generates the highest CERR in a normal market
because of the low correlation between Japan and the other lead
markets, combined with the ability to short Japan.

The CERR figuresin thelast four columns suggest that in correctly
anticipated bull markets there are still rewards to diversification, but
that they are very small in relation to the overal returns. It is worth
pointing out that the very high figures that appear here are caused by
short-selling. Clearly, an investor who knows that the market is about
to enter abull period will borrow heavily (short the risk-free asset) and
invest in the market; if the investor is correct, as assumed in these
columns, high rewards will ensue. An interesting extension of this
paper would be to investigate how a restriction on short-selling would
affect the results.

8. For our data and sample period, correctly predicted bear markets always generate
zero CERRS, since, as mentioned above, the optimal decisionistoinvest only intherisk-free
asset for al pairsand at al levels of truncation.

9. The CERRs at different levels of risk aversion are inversely proportionate to
0=212(1+1), where A istherate of relativerisk aversion (RRA). So, for example, the CERRs
with RRA 0.5 aretwicethosewith RRA of 2. Thereforeregressionresultsat all levelsof risk
aversion have the same standard errors, although the coefficient values vary proportionately.



Multinational Finance Journal

168

(penupuo) )
696 7T~ 98STTI— TIS9'/— [VELV— 89SF'S  GOZT'.L  G2E€0T  ¥vl02T  TZ2h0 Spes|-uou Ylim palied */
6I6FYT— SGOVETT— 969S/— VS/V¥— 0S92°S  80ST'.  20/80T  #0S8ZT  89G7'0 SOHLIUNGD Pes| BYI0 YlM paiked ‘9
/90L'€T— S820TI— /[/ST8~ 8620G~ 280ZS 8697. B8LE90T  90FV'ETl  TOSTO mco_/m%
ue
6SCr'ET  9€0€0T  SZvS.  2/20'S  S900°S— [E€9/— 226S0T— OLEZYI- $9TZ0 Spes|-uou Ylim palfked v
¥266'CT  €v2ZOT  Telvl 1867  9966'7— TE98'/— €£28'0T— <20T9¥T— 886T'0 SOMIUNOD Pes| JBYI0 UM paled €
OSVSYT  2/890T 09€S.  9€66%  vOSPv— OTGL'9— 6098'6—  26/8°€T— 89570 ueder yum paited ‘g
€TE9ET  T/9€0T €68YL  LE€Z6F 60VO'S— /P89 /— 68E90T— ¥BSEVT— LLPTO auolY ‘T
Ueder Uey JY10 S914uncd pea]
ST+ T+ S0+ 0+ 0 50— - ST-
1N 10 NA Ny 1o
NNIA
(%) 172w pereoun.) Ajperoadxeun Ul Y430
% Y30
[eRAQ

(z JelUre red UOS JoNe YS1.) UOITEONS JBAIP [eUOITeUBIUI JOSIeYT 'S 31aVL



169

I nternational Portfolio Diversification

"UMOUS Sa 11063129 8y SS0.Je SUeaW 3 / pue 9 ‘¢ -T saul| ulsainBijayl 'sqY3D 04z Buireseuab ‘Jsse 8a.)-ys 11 3yl Ul 9400T SAeme si
1o few Jeaq e ul oljoiod wnwiindo sy Se ‘ased S1yl Ul UMOUS a.Je sploysaiyl aanisod AjuQ “1exfew pareaunui ayl Joy fewndo si eyl oljojiiod ayy
Ag pareseusb sHYID a.ke Y pue YA ‘suoiipuod exew fewou Jojarlidoidde si eyl oljoiiod sy Ag paretousb sHYID a.e N pue tNYA “uesw
J1BY1 punoJe suinigl A1unod pes| Jo SUOITeIASp plepue)s JO SLWLIB) U SPIoYSsaJy} UO[IeaunJ} UM ‘UMOUS Se paledunl S| Jeylew ay) uaym patessuab
HY3D8Y1 Moys SUWIN |02 Jayloay ] auo paljisionipe yiim NNy pue orjojiod eijivea ure(d, e yiim NNYA ‘sUOIIpUOD 1By few [euliou Japun ajge|ere
HH3ID wnwiixew ayl SMous ¥y30 .|[eeN0, papesy uwnjod sy 'soljojliod snoleA Ag patessuab s3I SS90X0 8yl SMOUS 3[ge1ay ] 910N

6178°S0T /GIT'.6 G9E5'8. /T90°'9% 122y 0
60TH'90T /G196 G8£9'8. TGVE O 89S0
Z6¥0°S0T £25£'96 8v19°L. §99/°SY TOST0
SETT'LTT T¥eZT €01 0GET'98 G6EE/S ¥9TZ'0
80/9°9TT 89ET'€0T 08£2°98 ¥02g'.S 886T°0
06T¥'9TT T220°€0T 29598 Gl11°1S 89GH°0
L9TE9TT 6297201 8895°G8 9€86°95 LIYT0

ST+ T+ S0+ o+
Y 1o HYA NN Jo
NNYA
(%) ©>1reW pareoun.) paledidnue Ul Y30
% Y430
[RBAO

Spes|-uou Yim paled */
SOLIUNOD Pes| B0 Yiim paled ‘9
auo|Vv '§

ueder

Spes|-uou Yyim palred
SLIIUNOD Pes| B0 YiiM paled '€
ueder y)im palted ‘g

auoly T

ueder Uey Joy1o S14Junod pea]

(penunuoo) 'g37gvlL



Multinational Finance Journal

170

(penunuoy )
1261 z8vze 6/82¢C SYOT'0 P PIS
6860°'S6— G8T. 20T €€TS20T Sv0Z'0 ueips N
9€0£°0T S028'26— V2T €0T 110620T ¥9TZ'0 ues
0ctT 0ctT 0ctT 0ctT Buwnn
sied BYl0
TOP8'E 92z 6,522 GEE00 AP PIS
88TT'C6— 1988°20T 926920T S602°0 ueips
€22 0T G2T6'26— 89ET°€0T 6.£6°20T 686T°0 uea
Spes| Jay10 Yiim pa.ted
2/89°0T 0GEE 26— 2220°€0T ¥595°20T 89510 uea N
ueder Y1Im pa.red
Ueslu 8} 8A0Ce UOIRINSP prepuess T PIoUsaIyL Y
(Av)
Ny vV (") ©spew porounny - ssojully  ("NY) B eW ewiou Ul
(8 100G9|0eL) ura|ersIyre Y430 1599  /urbXe|N  8|cersIyIe YD 1seg
oljojuod rewndo-gns
dy3D el Aqpssnedsso| 8I0epPIoAY, 3WO2IN0 [ewndo :uoieauN.} Jo 19943

% Ul IV

ueder ueyl Y10 SB11IUN0I pes| (g Jepweed uoksoAe ¥s11) SHY3D Uo UoITedun.l J0s1ey3 9 319v.L



171

I nternational Portfolio Diversification

VYV+HY Apweu ‘sainbily asay) Jo umopeald ayl Buimoys ‘A1Le|d 1o} ‘G ajge) JO € pue 8 suwn|od ulsainbij seadal G
uwn(o) “(vv) uonnguisip sl |dwoday) josiepwefed uo paseq o1jo1iod e Buip oy Ajuseis i 810818yl pue 18xfew ay) Bu1oipaid-siw Aq paonpa.
s1 wnwndo s1y1 moy smous 7 uwnjo) “(Hy) 1xfew pareouni syl Joj fewndo si eyl oljood syl Buipjoy Joisaaul Ue Ag (g pued) 1xiew fesq
© Ul pasea.oap Jo (Y pued) 1xfew [nge ul paseaoul aq pinom ("Ng) suonipuod exew [ewiou Ul 4430 a|gensiyde 1s8q a8yl Moy MOUS SULIN|od
89.U1 1811)8Y L 'SIeM e feaq pue |Ing Ul paAsIyde HHFD 81 U0 UOIIeIUNI) JO S10848 () [Njwiey pue (+) [eIo1usg SMoys a|del 8yl 10N

[295°T 00000 SPOT'0 SYOT'0 P PIS
696'6— 00000 G020~ S702°0 ueips N
226501~ 226501~ 00000 Y9120~ ¥9TZ'0 uea
0zt 0zt 0ct 0zt BaunN
sied BYIO
6£2S'T 00000 SEE00 GEE00 P pIS
¥6TT'0T— 00000 S602°0— S602°0 ueIps
€£28°0T— ££28°0T— 00000 88610~ 886T°0 U N
Spea| JBYIo YlIM paied
60986~ 60986~ 00000 89G'0— 89510 uea
ueder y1im pa.red
UesLU 8y} MOfBq UO IR ISP PJepuess T ploysaiyL g
(Av)
Ny \'AY (Hy) edrew porounsy  ssojuliN - (NNY) B few fewou Ul
(€ 100G9lel) ulaerdIyte Y430 1599 JurbxeN  3|dersIyde Y430 1sog
oljojuod pwndo-gns
H43D pIol A pesnessso| 9|0eploAy, BWOooINo fewdo :uoiresuny) Jo 19943

(PeNuUNUOY) "9 379Vl



172 Multinational Finance Journal

Finally, when the lead market is unexpectedly truncated so that the
investor is holding the portfolio which is appropriate for a normal
market, table 5 suggests that the benefits of diversification are less
clear-cut for both bear and bull markets: the CERR on a diversified
portfolio is generally higher on average than the CERR on a ‘plain
vanilla portfolio but thisisby no meansawaysthe case.’* However, in
all casesthe benefits of diversification per se are very small relative to
the overall returns.

These results suggest that, in general, cross-country diversification
isworthwhilein normal markets, but that it may not provide much extra
protection nor offer greater opportunities in periods of market
turbulence. On the other hand, it is not clear from these very general
results whether benefits of diversification are actually lost during bull
or bear markets. The tests below address thisissue formally.

Panels A and B of table 6 focus on the effect of truncation on
diversified portfolios, elaborating on some of thefiguresintable 5. For
the sake of spacewe show only figuresfor one standard deviation above
and below the mean. The figures for other tails had similar patterns.
Panel A refers to a bull market, panel B to a bear market. The top
left-hand figurein panel A (0.46%) isthe CERR for an optimal portfolio
that combines the risk-free asset, Japan, and alead country other than
Japan, in normal market conditions. Thefigureimmediately toitsright
shows that if the market were a bull market then the optimal portfolio
in such a market would increase that CERR by 102.57% to 103.02%,
the figure in the third column. However, of this additional 102.57%,
92.33% (column 4) would be lost if the portfolio were not adjusted to
take account of market conditions, resulting in afinal CERR of 10.69%
(column 5).

The equivalent figures for the bear market are shown in row one of
panel B. Here the CERR for an optimal portfolio in normal market
conditionsis 0.46% as before. The maximum achievable CERR in the
truncated market isnow zero, sincewith almost any degree of truncation
the optimal portfolio in a bear market consists entirely of the risk-free
asset. The minimum loss resulting from the market truncation is
therefore 0.46%. The additional loss that would result from not
re-arranging the portfolio given the market conditions is shown in
column 4 as —9.86%.

Overal, the results in table 6 indicate that appropriate

10. With Japan-led portfalios, the optimum portfolio mix under normal conditions
involves short-selling Japan so that whenit isin adeeper recession than expected, the CERRs
increase, and the opposite applies in a boom.
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re-arrangement of portfolios is required to achieve the large potential
gains offered by bull markets and to avoid the large losses in bear
markets: holding a portfolio that is optimally diversified for normal
market conditions will do neither.

V. Formal Tests
A. Correlations

Table 7 presents the results of estimating models 2(a) —4(a) with 4;; =
COR;; and models 1-4 with 4;; = ACOR; and figure 1 illustrates some
of the results graphically, using the predicted values from the estimates
of models 3(a) and 3.** Estimates of models 2(a)-4(a) suggest that, as
one might expect, DEV/DEV correlations are significantly higher (by
about 0.2) than DEV/EM pairs, though this varies somewhat with the
lead country. Estimatesof models 1-4 suggest amarked and significant
tendency for correlationsto decline asthe bull or bear market becomes
more extreme. The base casein these columnsisthe most extreme bear
market, which has a strongly significant negative coefficient. All other
joint coefficients(that is, base case+ appropriate dummy) are negative.
The last two columns of coefficients suggest that this tendency is
significantly more marked in DEV/DEV pairs. In fact, figure 1
emphasises that, although the reduction in correlations is greater for
DEV/DEV pairs, the overal correlation for such pairs is sufficiently
high to mean that DEV/DEYV correlations are still higher than DEV/EM
onesin truncated markets. Thefall in correlations as the absolute value
of thethresholdincreasesiscontrary to thefindings of other studies(for
example, Longin and Solnik (2001)), most of which suggest that
international correlations increase with the severity of the bear market.
Our results suggest that thisis not true of our data period for any of the
lead countries.*

B. Benefits of International Diversification

Table 8 and table 9 present the results of the regressions involving
international diversification benefitsin normal marketsandintruncated

11. Asexplained above, from this point onwards data relating to Japan are omitted.

12. To check whether our results differ from other researchers' because we are using
single truncation, we examined correlationsin tails of doubly-truncated distributions. Our
results were qualitatively unaltered.
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FIGURE 1.— Correlationsin Normal and Truncated Markets

Note: The figure shows thejoint coefficients from the regression results of models 3 and
3aintable7.

markets, both predicted and unpredicted. Table 8 shows the results of
estimating models 2(a)-4(a) with 4,; = DRyy;; (diversification with
normal markets), and table 9 the results of estimating models 1-4 with
Zij = DRy or DRy (diversification with truncated markets). Figure
2 usestheresults from estimates of model 3(a) and model 3toillustrate
their overall pattern graphically.

Theconstant in model 2(a) intable8 confirmsour earlier suggestion
that the benefits of diversification in normal markets are roughly equal
to a doubling of the risk-free rate of interest (for an investor with
relative risk aversion of 2). But models 3(a) and 4(a) suggest that the
benefits for portfoliosinvolving DEV/DEV pairs are about half that of
DEV/EM pairs, with US-led pairs suffering the most. The results in
table9, which areillustrated in theleft-hand section of figure 2, suggest
that in unexpectedly truncated markets DEV/DEV portfolios lose the
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TABLE 8. Benefits of diversification in normal market (DRy,) (risk aversion 2)

Model: 2a 3a 4a
Constant 0.0636 0.0884 0.0922
(12.44)** (21.13)** (12.74)**
LDy« 0.0017 -0.0135
(0.23) (-1.32)
LD, 0.0111 0.0023
(1.54) (0.22)
DEV —-0.0393
(-6.79)**
LDDEV, -0.0546
(-5.46)**
LDDEV,, —0.0256
(—2.56)*
LDDEV,, -0.0377
(=3.77)**
Adj Rsq 0.0008 0.0429 0.0459
NOBS 1,008 1,008 1,008

Note: The table shows the results of estimating the following regression equations.
See model 2a, model 3a, model 4a on text.
where 4;; = DRy;; 5
LD, arelead country dummiesdistinguishing betweenthe US (i = 1), UK (i = 2) and Australia
(i=23);
THR,isadummy that takes the value 1 if the threshold equals k, k = -1, -0.5, -0, +0, +0.5,
+1, +1.5 standard deviations around the lead country’ s mean;
DEV, is a dummy that takes the value 1 if the second country in the pair is a developed
market;
DEVTHR,; equals THR,x DEV,; and
LDDEV;; equals LD; x DEV,
T-statistics are shown in parentheses and indicate statistical significance at 5% (*) and 1%
(**), two-tailed tests.

benefits of diversification, while DEV/EM portfolios do not. For
DEV/DEV portfoliosthebenefitsfall with the degree of truncation (both
in bull and bear markets); indeed they fall to such an extent that they
rapidly become negative. For DEV/EM portfolios, diversification in
bull markets yields much the same benefit asin normal markets, while
the benefitstend to increasein bear markets. However, asnoted earlier,
the benefitsin truncated markets are minor when compared to the other
effects of truncation.

Finally, if abull market is correctly predicted (right-hand section of
of table 9),*® benefits of diversification are higher than in normal

13. See also footnote 5.
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FIGURE 2.— Diversification Benefits (risk aversion 2)

Note: The figures show the diversification benefits achievable in normal markets and in
truncated markets, in terms of the change in CERRs produced by diversifying
internationally. They are constructed from the joint coefficients of the regression results of
models 3 and 3ain tables 8 and 9. The left-hand panel shows the results of regressions
with DRy as the dependent variable and the right- hand panel shows the results of
regressions with DRy as the dependent variable.

markets, and increase with truncation. Other than at a threshold 0.5
standard deviations above the mean, which has asignificant coefficient
on the +0.5DEV dummy, there is no significant difference between
DEV/DEV and DEV/EM pairsin this respect.

C. Effects of Truncation on Internationally Diversified Portfolios

Table 10 shows the results of estimating models 1-4 for 4;; = AA; and
table 11 showsthe results of AM;;. In the case of AA, ;, the ‘avoidable’
loss caused by holding asub-optimal portfolioinatruncated market, we
present separate estimates for the upper and lower tails because of the
highly skewed nature of the distribution, as explained in the discussion
of table 6. Inthe case of AM,; we present estimates only for the upper
tail, i.e., for the maximum gain achievable in abull market (see note5).
Theresultsfor AA;; intable 10 suggest first that thefailureto predict
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TABLE 11. Regression tests of effect of truncation on CERR of diversified
portfoliosin predicted truncated market (risk aversion 2)

AM (Upper tailsonly)

Model: 1 2 3 4

Constant 11.2522 55.8970 56.9885 55.7906

(15.48)** (330.74)** (181.83)** (227.19)**

LDy« 3.8471 3.7097

(22.76)** (15.12)*

LDy, -0.1691 -0.1163
(~1.00) (-0.47)

LDDEV, 0.2621
0.77)

LDDEV,, -0.1007
(-0.30)

+0.5 74.6722 28.8014 28.7806 28.7806

(41.93)** (147.50)** (64.93)** (101.50)**

+1 91.6570 45.7862 45.9298 45.9298

(51.47)** (234.62)** (103.62)** (161.98)**

+15 105.6245 59.7537 59.8437 59.8437

(59.31)** (306.20)** (135.01)** (211.04)**

+ODEV 0.2568 0.2030
(0.59) (0.60)

+0.5DEV 0.2965 0.2427
(0.68) (0.72)

+1DEV -0.0173 -0.0711
(-0.04) (-0.21)

+1.5DEV 0.0850 0.0312
(0.20) (0.09)

Adj Rsq 0.8565 0.9952 0.9883 0.9952

NOBS 1,008 504 504 504

Note: The table shows the results of estimating the following regression equations.
See model 1, model 2, model 3, model 4 on text.
where 4;; = AM, ;;
LD, arelead country dummies distinguishing between the US (i = 1), UK (i =2) and Australia
(i=23);
THR,isadummy that takes the value 1 if the threshold equalsk, k = -1, 0.5, -0, +0, +0.5,
+1, +1.5 standard deviations around the lead country’ s mean;
DEV, is a dummy that takes the value 1 if the second country in the pair is a developed
market;
DEVTHR,; equals THR, x DEV;; and
LDDEV;; equals LD; x DEV,
T-statistics are shown in parentheses and indicate statistical significance at
5% (*) and 1% (**), two-tailed tests.
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the nature of the market and appropriately change one's diversified
portfolio imposes heavy opportunity costs on investors, costswhichin
termsof CERRsrange from around 50to 100 percentage pointsin abull
market (for example, the joint coefficient on the +0 dummy in model 1
is—103.69 + 51.37 = -52.32) and 4 to 16 percentage points in a bear
market (for investors with risk aversion 2). These clearly dwarf any
losses or benefits from holding a plain vanilla rather than diversified
portfolio that we have discussed so far. Thesizeof theselossesappears
to be largely independent of whether the portfolio involves DEV/DEV
or DEV/EM pairs of assets.

The results for AM;; in table 11 confirm the large potential gains
from apositively truncated market and that they are negligibly affected
by whether the portfolioinvolves DEV/DEV or DEV/EM pairsof assets.

V1. Conclusions

In this paper we have used weekly returns data from 44 countries
between July 1994 and October 2003 to examine the effects of bull and
bear markets on certain market variables and portfolio characteristics.
In particular, we have investigated the behaviour of cross-country
correlations, benefits of international diversification and the effects of
truncation on the performance of diversified portfolios.

Our conclusions are as follows.

Correlationsbetween pairsof developed countries(DEV/DEV pairs)
are significantly higher (by about 0.2) than correlations between pairs
of developed and emerging countries (DEV/EM pairs). Contrary to
other work in this field we find that for all types of portfolio
correlationstend to fall in both bull and bear markets, although they fall
considerably morein bull markets. Thefall in correlationsisgreater for
DEV/DEV pairs, but the overall correlation for such pairsissufficiently
high to mean that DEV/DEV correlations are still higher than DEV/EM
ones in truncated markets.

Cross-country diversification is worthwhile in norma markets,
increasing the certainty-equivalent rate of return by an amount roughly
equal to therisk-free rate of interest (for an investor with relative risk
aversion of 2). The benefits for an investor in a devel oped market of
diversifying into an emerging market are higher than this, while the
benefits of diversifying into a developed market are somewhat lower.
Furthermore, in unexpectedly truncated markets DEV/DEV portfolios
lose the benefits of diversification, while DEV/EM portfolios do not.
For DEV/DEV portfolios the benefitsfall with the degree of truncation
(both in bull and bear markets); indeed they fall to such an extent that
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they rapidly become negative. For DEV/EM portfolios, diversification
in bull markets yields much the same benefit as in normal markets,
while the benefits tend to increase in bear markets. So emerging
markets not only provide additional diversification benefits, but the
benefits are not eroded in bull markets and are enhanced in bear
markets. Nevertheless, the benefitsin truncated markets are relatively
small compared with the other effects of truncation.

As discussed above, our results abstract from certain practical
problems, such as the unavailability of index futures, options and
Exchange Traded Fundsfor certain emerging markets which makesthe
assumption of the possibility of short-selling in all stocks at al levels
problematic. Thethinnessof markets might also put practical limitson
an investor’s ability to engage in DEV/EM diversification. Further
useful research would consider the extent to which the potential benefits
of DEV/EM diversification that we have identified are reduced by such
practical difficulties.
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