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Abstract

We draw on portfolio theory and international dasication in order to analyse strategies
allowing to reduce emerging economies’ exposureexchange-rate risk. We show in

particular that it may be efficient for an investor terms of maximising the return-to-risk

ratio, to build up a portfolio of emerging-countagsets denominated in local currency -
unhedged against currency risk - compared withrategy including emerging-country

securities denominated in foreign currencies. Hiategy would lead to a reduction in the
original sin (i.e. the inability of emerging econies to borrow in local currency), and de
facto to a reduction in currency mismatches indhkance sheets of emerging economies.

Résumé

Nous nous appuyons sur la théorie des portefeweliede la diversification internationale
afin d’analyser les stratégies permettant de rédigxposition des économies émergentes
au risque de change. Nous montrons en particuligi geut étre efficient pour un
investisseur, en termes de maximisation du couptglament/risque, de constituer un
portefeuille d’actifs émergents libellés en monmeaédonale non couvert contre le risque de
change par rapport a une stratégie qui incluraitsda portefeuille des titres émergents
libellés en devises. Cette stratégie conduiraitna@ diminution du péché originel (i.e.
lincapacité des économies émergentes a empruntaromnaie nationale), et de fait a une
réduction des déséquilibres en devises dans kasshiles économies émergentes.

JEL Classification : G11 ; E44 ; F34.
Mots-clés : International portfolio diversificatip®riginal Sin, Emerging countries, Downside risk..



1. Introduction

Balance sheet mismatches in emerging economigsyiitular currency mismatches, have played a
fundamental role in the repeated crises that havbdse economies for more than ten years. Itatiee
1990s, Eichengreen and Hausmann (1999) highlighteéact that a major source of financial fragility
in emerging economies was related to the compasitidoreign currencies of their external debt. Wit
what they called the original sin theory, the twibh@rs showed that emerging economies were more
vulnerable to financial crises than industrialisednomies because of their inability to borrow in
international capital markets in their own curreniogleed, the weight of outstanding external
commitments denominated in foreign currencies emedinancial vulnerability because of the high
exposure to foreign exchange and interest rateofithese economies. It can trigger foreign exckang
crises.

For Eichengreert alii (2004, 2007), the original sin primarily reflett® characteristics of
international financial markets. In particular, s$tertfall in hedging possibilities and the existeof
transaction costs result in international invesgiving their preference to a small number of cocies
when building their portfolio. The portfolio alloan initiated by international investors is thus
combined with a transfer of currency risk to emeggeconomies, which are badly prepared to shoulder
this risk. We show, however, within the framewoflaa approach based on portfolio diversification,
that emerging economies might free themselves #och a risk in order to improve their resilience to
shocks.

To do so, we show that a strategy consisting iludiog emerging-country assets, denominated in
the local currency and not hedged against curraekyn the portfolio of a foreign investor is not
necessarily riskier that an emerging-country aaléetation denominated in foreign currencies. T&is
because the potential reduction of market riskrénay risk), via the diversification of portfolios
composed of emerging securities denominated itotted currency, can be higher than the potential in
terms of reduction in credit risk (or default rigk}ated to an international portfolio composed of
emerging securities denominated in foreign curesydhereby steering the structure of indebtedofess
emerging countries towards a structure in the logadency that would be more stable and less risky.

The rest of the article unfolds as follows: secopresents the theoretical model we draw upon, by
justifying notably our choice to use an asymmaeatigasure of the portfolio’s risk. Section 3 presents
the methodology used while we empirically assess/éitious components of the portfolio’s risk in
section 4. We draw our conclusions in section 5.



2. Theoretical model

We operate within the framework of portfolio divifisation theory proposed by Markowitz
(1952, 1959) so as to model the return/risk refesingp of an internationally diversified portfolio.
Initially, Markowitz's model, which is based on tegong hypothesis that economic agents have a
quadratic utility function, use the standard dawia(or the variance) of returns on securities to
measure a portfolio’s risk. A first limitation dfis measure is that it takes into account, without
making any distinction between them, both upwam @mwvnward deviations of returns in
comparison with the average. This is inappropiiiaterms of assessing the concept of risk from an
investor’'s viewpoint because the attitude of ingesvaries according to the domain of the utility
function, as investors are in particular more devesto the losses they incur than to the gaing the
make (Campbell and Kraussl, 2007) (cf. below). Mesz, the utilisation of the standard deviation
as a measure of risk supposes normal distribufioetorns. However, returns on emerging
securities, in particular bonds, are characterigedegative skewness (Bekaert and Harvey, 1997;
Bekaert, Erb, Harvey and Viskanta, 1998; Burger\Afasinock, 2007).

The utilisation of the first- and second-order maiseof the distribution of returns in compliance
with the portfolio model leads, by consequencé@dase of emerging securities, to a non-optimal
asset allocation (Bawa and Lindenberg, 1977; Hadod/ Rao, 1989; Harlow, 1991). Following Roy
(1952), various measures of risk and, accordinglyious models have been proposed to take into
consideration the characteristics of distributiohseturns on emerging securities, as well as the
behaviour of investors with respect to risk, wimlaintaining the initial two-dimension risk-return
relationship (Hwang and Pedersen, 2004). By daimithese measures of risk, so-called downside
risk measures, take into account only one pati®flistribution of returns rather than the entire

distribution. These measures isolate divergencestimns in comparison with a target return only on
the left-hand side of the distribution (Harlow, 199

Markowitz (1959) notably defined the semi-variaase‘the most robust measure of risk from a
theoretical viewpoint”. It evaluates the averageasqd deviations of returns below a benchmark.
Formally, the author suggested evaluating the semance (SV) of returns in two ways:

SV,, = Tiz Max[0,(R, - R,)]? 1)
SVyc = Tiz Max [0, (TC - R, )]? @

t=1
WhereR, stands for the return on securityr periodt and T for all periods. SV, evaluates the

adverse deviations of returns from the averagetufmsﬁ (semi-variance in comparison with the

average) whilé&SV,c determines the adverse deviations of returns idmanchmark rate of return or
an arbitrarily chosen target rafe *. According to this definition, the semi-varianog@gesses the fact
that investors are concerned only with negativeadiew from a given and arbitrarily chosen
profitability threshold, i.e. investors care onlyoait their potential worst-case returns.

The development of alternative measures if riskhsas semi-variance, made it possible to
determine in a more general framework the lowetigdanoments of ordem defined by (Bawa,
1975):

1 TC stands for target rate.



LPM(n,TC) =%i Max0,(TC - R,)]" 3)

TC stands for the chosen target profitability rdt¢éhe number of observationsthe degree of
the lower partial moment an, the return on securityin periodt.

From a theoretical viewpoint, the ordeof the measure of the Lower Partial Moment (LPM
defines the type of the investor’s utility functitrat is consistent with his degree of risk aversithe
partial moment of order O is used for investorsaated by risk (positive derivative of the utility
function), while the partial moment of order 1 suatl the utility functions of risk-averse investor
(positive derivative of the utility function andgetive second derivative). Lastly, the partial matne
of order 2 concerns risk-averse investors who laga@ a preference for a positive asymmetrical
distribution of returns(positive third derivative) (Harlow, 1991; Nawrack999).

Whenn = 2 and the benchmark profitability rate is eqaethe average of returnsPM (2, R)

represents the previously presented traditionakomesof the semi-variance. Generally speaking, the
use of lower partial moments allows the restrictiypotheses of Markowitz's initial portfolio model
to be eased, on the one hand with respect to g gtreferences and, on the other hand, with spe
to the properties of the distribution functionglod assets returns we are looking at. Ultimatély, t
average-lower partial moment approach is not oahsistent with the attitude of investors with
regard to risk but remains valid whatever the ottersstics of returns (Harlow, 1991). Recently,
Jarrow and Zhao (2006) and Estrada (2007) havershavhis respect, that the optimal mean-
variance portfolio differed significantly from tloptimal mean — semi-variance portfolio, notably in
the case of a bond portfolio (Jarrow and Zhao, 208€cording to the authors, the mean-variance
framework is effectively inappropriate with regaodthe management of the risks inherent to thie typ
of asset.

Lastly, we choose to model the portfolio’s riskthg lower partial moment of order 2 by
estimating the negative deviations of returns fthexmean of the distributidigdownside risk
measure via semi-standard deviafjon

Formally, the model, initially described by Bawaldrindenberg (1977), can be defined as
follows:
N

N
Min LPM [ =3 > w,w;CoLPM , (R{"" + Ag R}’ + Ae;)

i=1 j=1

N N
Underconstraints z w,E(R)=E(R,) and Zwi =1letw,; >0 (Non-authorisedshortsales)
i=1 i=1

With

2 Investors take into account the skewness of returns on securities and are generally averse
to assets displaying negative skewness, i.e. unlikely but higher potential losses and probable
but modest gains.

3 According to Harlow and Rao (1989) the pertinent target profitability is the mean of the
distribution of returns.

4 The semi-standard deviation is defined as the square root of semivariance.



COLPM, (R°"™ + Ag, ,RY™ + Ae;) =

it
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PIDI ; ;
i

' |+ Min(0;Ae - Ag, )Max(0; R™™ - REP™)+ Min(0; Ag, ~ Aeit)Min(O;A_ej - Ne,)
4)

With R, it dom the return of assé#j in periodt expressed in the local currencye(the
borrower’s) andAg, , , the return of the exchange raverresponding to assétover period.
ColLPM, (R®" + Ae,, Rﬁ"m +Ae,;) represents the “co-lower partial moment” betwéwnreturns
on emerging-country assets denominated in the gaéncy and exchange rate fluctuations.

The risk of an international portfolio unhedgediaghcurrency risk is consequently composed of
several components:

- the semi-standard deviation (or downside volajiliof returns emerging-country assets,
denominated in the local currency or in foreignreancies, which compose the portfolio (term
1);

- the downside volatility of exchange rate returrexn(t 2). If we consider the portfolio of

securities denominated in foreign currencies, i disappears (no currency risk);

- (intra-class) correlations between downside flumbug in returns on emerging securities
(term 3);

- (intra-class) correlations between downside flumtus in returns on exchange rates (term 4).

Likewise, for a portfolio of securities denominatadiollars, this term disappears;

- lastly, (intra-class) correlations between downsmevements in returns on emerging
securities and returns on the corresponding ex&heaigs (term 5). This term concerns only

the portfolio of emerging-country assets denomih&tdocal currencies.

Terms 6 and 7 of expression (4), which corresporttié covariance between downside
movements in returns on emerging securities andchdiml® movements in emerging currencies are
supposed to be negligible: this is because itsaragd that downside movements in the fluctuatiéns o
currencyj (term 6) ori (term 7) are hardly correlated to downside movdmanreturns of a security
denominated in currendy(term 6) oij (term 7), fori #].

The previously presented model enables us to amalygpirically the advantages of international
diversification for a foreign investor.

5 Exchange rate e is defined via an uncertain quotation from the borrower’s point of view, i.e.
as units of the domestic currency of asset i/j per unit of the reference currency.



3. Methodology

The purpose of our approach is to carry out artrag®e between two types of strategies: a strategy
of investments in emerging currencies in comparisith a strategy of investment in dollars. To do
so, we use the EMBIG and ELMI+(LC) indices publidhs J.P. Morgan for various emerging
countries. EMBI Global indicators are indices tiagkthe profitability of sovereign assets of
emerging countries (31 December 1993 = 100) isBuadernational markets and denominated in
dollars, while the ELMI+(LC) indicators are indicacking the profitability of assets of the donest
money market of emerging economies (31 Decembe3 £90) denominated in the local currency.

The ELMI+(LC) indicator corresponds more precigelyhe total profitability of the domestic
money market instruments denominated in the lasakocy (J.P. Morgan, 1997). The EMBIG
indicator, for its part, refers to the total prabtlity of assets issued by sovereign or quasiisge
entities in emerging economies, and concerns oislyiments denominated in US dollars. As for
instruments included in the ELMI+(LC) indicatorgthssets of the EMBIG indicator have to meet
minimum criteria in terms of liquidity and acceskilp for foreign investors (J.P. Morgan, 1999).

These two indices, apart from their currency ofaemation, are therefore not strictly
comparable, as the ELMI+(LC) index covers secugitiéth a shorter duration than instruments
eligible for the EMBIG indeX Both, however, refer to indices tracking the piatifility of emerging
debt securities and are regularly compared asalige investment strategies (Drijkoningetral.
2006). Moreover they are available for a samplglofountries for a period ranging from 1 July 1997
to 31 December 2007, allowing us to compare thiopaances of two diversified portfolios, one
denominated in dollars, the other in emerging cwies, over a relatively long periodhe countries
included in the sample are South Africa, ArgentBiagzil, China, South Korea, Mexico, the
Philippines, Poland, Thailand, Turkey and VeneZudia investor interested in exposure to
emerging-country markets will therefore be abledmpare two strategies: exposure to the local
public debt or exposure to the local currency. iftaeket of local debt denominated in foreign
currencies enables investors to gain access tit cisddon emerging-country markets (as the retsrn
determined by the risk-free rate of US debt plasedlit spread reflecting default risk), while the
investment in local currency in emerging-countryrke#s exposes them to a greater extent to currency
risk (in addition to credit risk on the local debt)

Our approach breaks down into three stages. Iyitiak assess the downside risk of profitability
rates of emerging-country assets denominated itotda currency and of emerging-country assets
denominated in foreign currencies (term 1 of equedi). Second, we calculate the downside
volatility, measured by theemi-standard deviatigmf returns on emerging currencies (term 2 of
equation 4). To do so, we use bilateral nominaharge rates of quoted emerging currencies against
the US dollar. The data come from J.P. Morgan wapect to the two profitability indicators, and
from Reuters for the bilateral exchange rates.dlhite look at the correlations between downside
movements in profitability rates of assets (terof @quation 4), between downside fluctuations in
exchange rates (term 4) as well as between crossatmons (term 5) which correspond to the three
other components of a portfolio’s risk. We carry our study on daily data.

6 The other possible indices — for example, the GBI index — are available only for the
recent period and for a smaller number of countries: Brazil, Mexico, Poland, South Africa and
Thailand since 2002. This means they cannot be drawn upon to build a real portfolio
strategy.

7 Medo et al. (2009) estimate the optimal size of a portfolio is ten assets given the
diversification potential.

8 Availability of data has strictly determined choices of countries and the period studied,
although a noteworthy point is that we wanted to include the Asian crisis.



4. Results
4.1. Downside volatility of returns and of emergowgrencies

We carry out a comparative analysis of the downsadatility of the returns of the EMBIG
and ELMI+(LC) indicators over the period 1 July Y9931 December 2007 on daily data (i.e.
2,741 trading days). Chart 1 presents change®iagpmmetrical month-on-month (M/M) risk for
the two composite indicators of returns for alletfierging countries. These composite indicators
are calculated as the average of daily returnac eountry weighted by their daily market
capitalisation. We can see that the downside Vityadif returns on domestic securities
denominated in the local currency (ELMI+(LC)) isadarge extent lower than the downside
volatility of returns on securities traded in imtational markets (EMBIG), even during a crisis

period.

2517 Chart 1. Downside volatility of asset return 25
(% change, MoM)

2,0 + r2,0
EMBIG Composite
ELMIHLC)C it
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1,0 1,0

0,5 |
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Sourom: I worgm Rassts, aibors cakation 1
The low volatility of the ELMI+(LC) index is not dndue to its short duration, but, as we
shall see below, also to the fact that the votadiof the various currencies offset one anottosy (
intra-class correlation). If we carry out a stualyaocountry-by-country basis, we can see that the
economies with the highest downside volatility other entire period studied here are the ones that
have suffered from a financial crisis (Charts 22E): Argentina, Brazil, Turkey, Thailand and
Venezuela. However, the downside risk of domestizigties remains lower than the downside
risk of international securities (except for Sotbrea where the two kinds of downside volatility
are comparable): 0.687% on average versus 1.004%dentina, 0.424% versus 0.619% for
Turkey, 0.270% versus 0.543% for Thailand overathigre period. The downside risk for the
ELMI+(LC) composite indicator that covers all 1luatries for its part stood at 0.090% over the
period versus 0.352% for the EMBIG composite in(leable 1).



Table 1. Downside volatility calculations

downside volatility(%) downside volatility(%) downside volatility(%) downside volatility(%)
EMBIG ELMI+(LC) FX ELMI+(LC) + FX

Index composite 0,352 0,090 0,269 0,358

Sources: JP Morgan, Reuters and Datastream, authors'calculations



Charts 2A to 2F: Downside volatility of EMBIG and.EI+(LC) returns (M/M as %)
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We subsequently assess the downside volatilityrafrging currencies, quoted against the US

dollar. After surging to all-time high levels dugircrisis periods (nhotably in 1997 during the Asian
crisis or between 2001 and 2003 in Latin America @nSouth Africa), the downside volatility of

exchange rates has noticeably declined, in thasetiges, since 2003 and is now below 1% in month-
on-month terms (Charts 3A, 3B and 3C). The avedagmside volatility of the composite index, for

its part, stands at 0.269, up slightly over thegaeas a whole (Chart 3).




Chart3. Downside risk FX Composite
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The comparison of [EMBIG] and [ELMI+(LC) + FX] dowide volatility shows that the risk

related to holding emerging securities denominatete local currency (composed of the downside
volatility of returns and exchange rates) is higihan the one related to holding sovereign seegriti
issued in foreign currencies, except in China, beeaf currency risk. However, in several countries
the risk differential in favour of EMBIG securitiesmains low (Brazil, Mexico, Poland and

Thailand). A noteworthy point is that the downsiaéatility of the weighted composite indicator

[ELMI+(LC) + FX] is slightly higher than the dowrds volatility of the EMBIG weighted composite

indicator over the period (cf. the first and lasluenns, Table 1). The analysis, however, remains
incomplete. As we have previously emphasised, ssessment of a portfolio’s risk must take into
account correlations between the various downsioements in returns, i.e. in the possibility of

reducing risks via diversification.




4.2. Correlations between downside movements innet(EMBIG, ELMI+(LC)) and currencies
(FX).

We have analysed correlation coefficients betwemmngdide movements in returns on EMBIG
securities, in returns on ELMI+(LC) securities andhe profitability of exchange rates on dailyalat
We initially assessed the matrices of correlatioefiicients (associated with their p-value in ortier
determine the significantef the link) between downside movements in prbfitty rates of various
countries, for the two EMBIG and ELMI+(LC) indicato To do so, we use Spearman’s correlation
coefficient, which is more appropriate than thendtad one (or Pearson’s correlation coefficient)
when the distribution of serie is not normal. We #rus able to compare the average level of
correlations between downside movements in EMBIGrns and in correlations between downside
movements in ELMI+(LC) returns (Tables 2 and 3). tiMen determine the matrice of the correlation
coefficients between downside movements in themettiexchange rates of each emerging currency
(Table 4).

Table 2. Corrélation matrix* of downside movements in EMBIG asset returns (over the period)

EMBIG i?r:j:l:\ Argentina Brazil China EZ:J;Z Mexico  Philippines  Poland Thailand Turkey  Venezuela lean EMBIG
South Africa 1 0,125 0,169 0,285 0,246 0,315 0,184 0,416 0,236 0,256 0,190 0,242
Argentina 0,125 1 0,538 0,058 0,140 0,422 0,293 0,156 0,071 0,256 0,456 0,251
Brazil 0,169 0,538 1 0,093 0,182 0,617 0,381 0,198 0,110 0,383 0,598 0,327
China 0,285 0,058 0,093 1 0,394 0,346 0,142 0,409 0,468 0,080 0,106 0,238
South Korea 0,246 0,140 0,182 0,394 1 0,312 0,217 0,305 0,527 0,143 0,186 0,265
Mexico 0,315 0,422 0,617 0,346 0,312 1 0,378 0,382 0,261 0,343 0,518 0,389
Philippines 0,184 0,293 0,381 0,142 0,217 0,378 1 0,196 0,154 0,345 0,319 0,261
Poland 0,416 0,156 0,198 0,409 0,305 0,382 0,196 1 0,275 0,161 0,200 0,270
Thailand 0,236 0,071 0,110 0,468 0,527 0,261 0,154 0,275 1 0,090 0,127 0,232
Turkey 0,256 0,256 0,383 0,080 0,143 0,343 0,345 0,161 0,090 1 0,331 0,239
Venezuela 0,190 0,456 0,598 0,106 0,186 0,518 0,319 0,200 0,127 0,331 1 0,303

Mean EMBIG 0,242 0,251 0,327 0,238 0,265 0,389 0,261 0,270 0,232 0,239 0,303 0,274

*: bold characters mean significant correlation between countries at 99% confidence level
Source: authors' calculations

Table 3. Corrélation matrix* of downside movements in ELMI+(LC) asset returns (over the period)

ELMI+(LC) i?nucts Argentina Brazil China igi:\ Mexico  Philippines  Poland Thailand Turkey  Venezuela EL:;Ie*-a(rIIC)
South Africa 1 0,119 0,140 0,130 0,193 0,306 0,146 0,342 0,142 0,043 0,143 0,170
Argentina 0,119 1 0,115 0,037 0,040 0,154 0,056 0,129 0,056 0,050 0,110 0,087
Brazil 0,140 0,115 1 0,063 0,104 0,216 0,076 0,194 0,064 0,084 0,116 0,117
China 0,130 0,037 0,063 1 0,195 0,134 0,153 0,127 0,144 -0,002 0,042 0,102
South Korea 0,193 0,040 0,104 0,195 1 0,177 0,111 0,226 0,166 0,027 0,135 0,137
Mexico 0,306 0,154 0,216 0,134 0,177 1 0,141 0,322 0,152 0,042 0,165 0,181
Philippines 0,146 0,056 0,076 0,153 0,111 0,141 1 0,145 0,152 0,046 0,130 0,116
Poland 0,342 0,129 0,194 0,127 0,226 0,322 0,145 1 0,117 0,006 0,226 0,183
Thailand 0,142 0,056 0,064 0,144 0,166 0,152 0,152 0,117 1 -0,007 0,054 0,104
Turkey 0,043 0,050 0,084 -0,002 0,027 0,042 0,046 0,006 -0,007 1 0,107 0,040
Venezuela 0,143 0,110 0,116 0,042 0,135 0,165 0,130 0,226 0,054 0,107 1 0,123

ELmi—a(rIIC) 0,170 0,087 0,117 0,102 0,137 0,181 0,116 0,183 0,104 0,040 0,123 0,124

*: bold characters mean significant correlation between countries at 99% confidence level
Source: authors' calculations

°® We have set the significance threshold at 1%.



Table 4. Corrélation matrix* of downside movements in FX returns (over the period)

FX i?rtjctz Argentina Brazil China iz::; Mexico  Philippines  Poland Thailand Turkey  Venezuela Mean FX

South Africa 1 0,063 0,203 0,001 0,082 0,230 0,087 0,324 0,123 0,292 0,032 0,144
Argentina 0,063 1 0,112 0,006 0,020 0,060 -0,012 0,046 -0,013 0,057 0,024 0,036
Brazil 0,203 0,112 1 0,008 0,058 0,331 0,064 0,165 0,035 0,231 0,005 0,121
China 0,001 0,006 0,008 1 0,052 0,004 0,035 0,005 0,036 0,020 -0,033 0,013
South Korea 0,082 0,020 0,058 0,052 1 0,089 0,241 0,124 0,279 0,052 0,029 0,103
Mexico 0,230 0,060 0,331 0,004 0,089 1 0,075 0,144 0,104 0,162 0,017 0,122
Philippines 0,087 -0,012 0,064 0,035 0,241 0,075 1 0,104 0,293 0,056 -0,024 0,092
Poland 0,324 0,046 0,165 0,005 0,124 0,144 0,104 1 0,188 0,302 0,042 0,144
Thailand 0,123 -0,013 0,035 0,036 0,279 0,104 0,293 0,188 1 0,079 0,031 0,115
Turkey 0,292 0,057 0,231 0,020 0,052 0,162 0,056 0,302 0,079 1 0,030 0,128
Venezuela 0,032 0,024 0,005 -0,033 0,029 0,017 -0,024 0,042 0,031 0,030 1 0,015

Mean FX 0,144 0,036 0,121 0,013 0,103 0,122 0,092 0,144 0,115 0,128 0,015 0,094

*: bold characters mean significant correlation between countries at 99% confidence level
Source: authors' calculations

The comparison of results between Tables 2 and@sh significant difference between the
coefficients of average intra-class correlationtheftwo types of return. The coefficients are elts
1 for 2.2 between downside movements in returnsecnarities denominated in the local currency
(average correlation for the ELMI+(LC) indicatoraround 0.124) and downside movements in
returns on securities denominated in foreign cwieen(average correlation for the EMBIG indicator
of around 0.274)Another important difference is that there is pavard trend in correlations when
the return decreases for ELMI indices, while unfaratble periods lead to contagion effects on
EMBIG indices. According to J.P. Morgan (1999)sthituation is explain by the fact that investors
invest in an asset class (debt securities) whenitivest in the EMBIG, to a greater extent tharythe
invest in a local perspective (investment in a ¢ngnThey will therefore be more sensitive to
international events and notably to movementséndB Treasury market.

An in-depth study of the average correlations @hezountry for the two indicators throughout the
period shows, without any exception, the low lexfatoefficients associated with domestic securities
in comparison with international securities. Intgadar, the deviation between correlation
coefficients is significant in the entire period fiturkey (0.239 versus 0.040), Argentina (0.25Xusr
0.087), Venezuela (0.303 versus 0.123) or BraZ8ZD versus 0.117). Moreover, the downside
correlations of EMBIG securities are all signifitigrpositive.

An analysis of correlation coefficients for eme@uurrencies (Table 4) shows a low average
correlation between downside movements in excheatgs throughout the period (of around 0.094).
In particular, the downside movements in currenitiesrgentina, China, the Philippines and
Venezuela are close to zero over the period. Ceelyercurrencies with the most highly correlated
exchange rates are those of South Africa and Paeléthcan average correlation coefficient of 0.144
over the period.

As a result, the average correlations associatddemierging securities denominated in the local
currency, for which one also needs to take int@aatcorrelations between fluctuations in exchange
rates, are lower for the period as a whole thana@eeintra-class correlations of securities
denominated in foreign currencies (0.274 versug4x0.094 = 0.218). These results add credence to
the argument calling for a greater diversificatadiportfolios in favour of emerging securities
denominated in the local currency insofar as omegsaisk is minimised. However, before drawing a
definitive conclusion, we need to analyse the dastponent of the overall risk of a portfolio
unhedged against currency risk: the cross corogistbetween downside movements in profitability
rates of emerging-country assets and downside mewenmn corresponding currencies (term 5 of
equation 4).

4.3. Correlations between downside movements urmet(ELMI+(LC)) and in corresponding

currencies (FX)



The last component of the risk of an internatigratfolio is determined by the level of cross
correlations between downside movements in retomnsmerging securities expressed in the local
currency and downside movements in the correspgretimerging currencies.

We have empirically assessed the degree of caoelbétween these two variables by calculating
the Spearman coefficients for each country of #repe throughout the period (July 1997-December
2007). The p-values calculated for the correlatioefficients enable us to test the null hypothebis
correlation not significantly different from zerbhe results are presented in the following Tble

Table 5. Cross correlations ELMI+(LC) - FX over the period

ELMI+(LC) July 1997 -

Cross correlations December 2007 (11 countries)

Rand - South Africa -0,035
Peso - Argentina 0,045
Real - Brazil -0,020
Yuan - China 0,060
Won - South Korea -0,045
Peso - Mexico -0,176
Peso - Philippines -0,167
Zloty - Poland -0,020
Baht - Thailand -0,132
Lire - Turkey 0,029
Bolivar - Venezuela -0,009
Mean correlation -0,043

Cross correlations are the last component of 8teafi a portfolio including emerging sovereign
securities denominated in local currencies. Overpidriod as a whole, only one country posts a
significantly positive cross correlation: China.i¥ means that the asymmetrical change in this
country’s returns is quite significantly correlatiedan asymmetrical change in the local currency’s
exchange rate. Conversely, Mexico, the Philippares Thailand post a significantly negative cross
correlation that helps lower the portfolio’s ovérak. Over the period as a whole, eight countaes
of eleven post a negative cross correlation. Tleeame cross correlation is ultimately negative and
stands at -0.043.

All'in all, we can empirically compare the varidesels of risks international investors face by
drawing on all the results of the five componeritpartfolio risk (Table 6). If the component ofkis
defined by the downside volatility of returns arficegchange rates are approximately similar for the
two types of securities we have looked into (dowesiolatility for the EMBIG composite indicator is
close to 0.352 while the downside volatility foetBLMI+(LC) composite indicator + the FX
composite indicator is approximately 0.358), thenparison of the other components of overall risk
determined by the levels of correlations enable® usaw a distinction between these two types of
assets.

Over the period as a whole, the correlation aststiaith EMBIG securities is close to 0.274
(Table 2), while for ELMI+(LC) securities unhedgagainst currency risk, the average correlation
stands at 0.175 (0.218-0.04Bg,. more than 1/3rd lower than that of EMBIG secusitie

Table 6. Summary of risk portfolio components

Downside volatility Intra-class correlations Cross co rrelations Global portfolio risk
EMBIG ELMI-FX EMBIG ELMI-FX EMBIG ELMI-FX EMBIG ELMI-FX
Composite index 0,352 0,358 0,274 0,218 - -0,043 0,627 0,533

Source: authors' calculations

19 Coefficients in bold type show a significant céatin at the 1% threshold. Correlation coefficieate
calculated according to Spearman’s method, used stees are not distributed normally.



All'in all, the overall risk of a diversified podfio made up of emerging securities denominated in
foreign currencies is higher for the sample of ¢oaa we have studied than the overall risk of a
portfolio made up of emerging-county sovereign bsedurities denominated in the local currencies
unhedged against currency risk over the period 1897-December 2007 (0.627 versus 0.533). By
consequence, it would have been in the intereash dfivestor not to hedge against currency risk over
the period under consideration.

5. Conclusion

At this point, portfolio and international diveiisiition theory becomes fully meaningful: via a
process of risk ranking, we can show that the dadensotential for market risk, achieved by an
international diversification of portfolios thatdludes emerging-country assets denominated in local
currencies, is higher than the downside potentiattfe credit risk shouldered by an investor who
includes exclusively in his portfolio emerging setes denominated in foreign currencies. Such a
strategy nevertheless supposes building a divedsgnough portfolio, over a relatively long period.
The advantages gained from diversification du@todorrelations between changes in profitability
rates of emerging securities, but also with otlsseaclasses, should induce investors to modify
structurally their asset allocations in favour e€rities denominated in the local currency in otde
improve the efficiency of their portfolio.. Suclst@ategy could reduce the “original sin” these
economies face.
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