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Préface en francais

Ce manuscrit constitue ma thése de doctorat. Elle a été rédigée sous la
direction du professeur Henri Loubergé au sein du département de ’Economie
Politique de la Faculté des Sciences Economiques et Sociales de 1'Université
de Genéve. Pendant la rédaction de ce travail, le professeur Pierre-André
Dumont de la section HEC de la Faculté des Sciences Economiques et So-
ciales de I'Université de Geneéve m’a offert des opportunités d’emploi en tant
qu’assistant d’enseignement. Dans ce cadre, j’ai également eu 'occasion de
collaborer avec les professeurs André Bender, Tony Berrada, René Sieber et
Alessandro Beber.

Certaines parties de ce travail ont fait I'objet de communications dans
des congres internationaux. Plus spécifiquement, différentes parties de cette
theése ont été présentées au «4th Swiss Annual Doctoral workshop» (Gerzensee
2005), au «b5th Conference on Research on Economic Theory and Econo-
metrics» (Rethymnon 2006), au «4th IFC meeting» (Hammamet 2007), au
«FMA European conference» (Barcelone 2007), au «5th INFINITI confer-
ence» (Dublin 2007), au «7th Swiss Annual Doctoral workshop» (Gerzensee
2008), au «7th Conference on Research on Economic Theory and Econo-
metrics» (Naxos 2008), au «6th INFINITI conference» (Dublin 2008), au
«Paris December 2008 Finance International Meeting AFFI-EUROFIDATI»
et au «12th Conference of the Swiss Society for Financial Market Research»
(Geneve 2009).

La thése est rédigée en anglais et comporte trois essais sur la finance

iv
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internationale. Ce manuscrit est structuré comme suit. Le chapitre 1 présente
une bréve introduction des aspects des marchés financiers internationaux
qui ont motivé le choix de la thématique des trois essais. Le chapitre 2
présente le premier article intitulé «Firms’ use of foreign currency derivatives
under the threat of currency crises: the case of Latin America». Cet article
est coécrit avec Henri Loubergé. Le chapitre 3 présente le deuxieme article
intitulé « ADR spreads and their informational content: the role of relative
US investor sentiment». Le chapitre 4 comporte le troisiéme article intitulé
«Explaining firms’ exchange rate exposure: the role of country factors».
Finalement, le chapitre 5, conclue la these et propose des avenues de recherche

ultérieure. L’auteur est seul responsable des toutes erreurs éventuelles.



Preface

This manuscript presents my doctoral thesis in the department of Eco-
nomics of the University of Geneva. My thesis is supervised by professor
Henri Loubergé. During the completion of this work, professor Pierre-André
Dumont from the department of HEC Geneva - Graduate School of Manage-
ment has provided me with useful teaching assistantship opportunities. In
addition, as a teaching assistant, I have also had the chance to collaborate
with professors André Bender, Tony Berrada, René Sieber and Alessandro
Beber.

Parts of this work have been presented to international conferences, such
as the 4th Swiss Annual Doctoral workshop (Gerzensee 2005), the 5th Con-
ference on Research on Economic Theory and Econometrics (Rethymnon
2006), the 4th IFC meeting (Hammamet 2007), the FMA European con-
ference (Barcelona 2007), the 5th INFINITI conference (Dublin 2007), the
7th Swiss Annual Doctoral workshop (Gerzensee 2008), the 7th Conference
on Research on Economic Theory and Econometrics (Naxos 2008), the 6th
INFINITI conference (Dublin 2008), the Paris December 2008 Finance Inter-
national Meeting AFFI-EUROFIDAI and the 12th Conference of the Swiss
Society for Financial Market Research (Geneva 2009).

This thesis is based on three essays in international finance and is struc-
tured as follows. Chapter 1 presents a brief introduction of some stylized
facts of international financial markets that motivate the choice of the topic

of the three essays. Chapter 2 presents the first article entitled "Firms’ use

vi
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of foreign currency derivatives under the threat of currency crises: the case
of Latin America". This article is coauthored with Henri Loubergé. Chapter
3 presents the second article entitled "ADR spreads and their informational
content: the role of relative US investor sentiment". Chapter 4 presents the
third article entitled "Explaining firms’ exchange rate exposure: the role of
country factors". Finally, chapter 5 concludes the thesis and proposes some

further research. The author is the only responsible for any errors.
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Executive summary

This thesis is constituted of three essays in international finance. The
characteristics that distinguish emerging from developed markets are of cru-
cial importance and constitute the common link of the three essays of this
thesis.

The first essay examines non-financial firms’ decisions in relation to the
extent of use of financial instruments. Inspired by the impressive growth of
derivatives markets and the increasing exchange rate exposure of firms, the
first essay focuses on the use of foreign exchange related financial tools by
firms based in emerging countries. This study emphasizes on the importance
of country specific factors when it comes to the motivation, as well as the
impact of the use of these tools. Emerging market firms use foreign debt
for hedging and speculation in the long-term. Firms use foreign exchange
derivatives more in order to adjust the long-term speculative and hedging
positions and less in order to speculate in the short-term.

The second essay concerns international investors and the interest to ex-
plain international portfolio pricing puzzles. Inspired by the increasing num-
ber of firms being traded in multiple markets, the second essay focuses on
documenting and explaining the puzzling persistent differences in stock re-
turns of the same firm across different markets. As solutions to the puzzle,
it emphasizes on the importance of investor sentiment, among other market
segmentation sources, such as market microstructure and emerging markets’

special characteristics.

xii
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The third essay concerns policy makers’ interest to assess how country
factors affect their corporate sectors’ exchange rate exposure. Focusing on
a worldwide panel of firms, it documents significant variations of firms’ ex-
change rate exposure between developed and emerging markets. It shows
that country specific factors account for about 30% of the variability of firms’
exposure after controlling for firm and industry level determinants. Coun-
try factors, such high aggregate use of foreign currency derivatives, as well
as deep domestic bond markets significantly decrease firms’ sensitivity with

respect to exchange rate changes in both developed and emerging markets.
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1.1 International financial trends

During the last few decades, the world has been witnessing an increasing
financial globalization movement. Periodic financial turmoils, such as the
"confidence crisis" of 2008, have, nonetheless, repeatedly emphasized the
importance of risk management, international regulation and coordination.
A central issue in such a global environment is exchange rate exposure. In
relation to the globalization of capital flows and the importance of exchange
rate exposure, three stylized facts have inspired the choice of this thesis’
research questions. The three stylized facts presented in the first part of this
introduction are the following. First, the impressively rapid expansion of
derivatives markets during the last couple of decades. Second, the explosion
of the number of firms that become tradable in foreign markets. Third, the
increasing importance of the role of emerging markets on the global scene.

Emerging markets refer to countries that have been facing a transitional
phase between the developing and developed status. The characteristics that
distinguish emerging from developed markets are of crucial importance and
constitute a common link of the three essays of this thesis. All three essays
need to take into account and confront practices in the developed markets
versus practices in emerging markets. By shedding light on the different
ways that these two types of markets approach the observed trends, this
thesis contributes on the current debate and provides explanations on the
three following global issues.

The first such issue is non-financial firms’ decisions in relation to the
extent of use of foreign exchange related financial instruments. Inspired by
the impressive growth of derivatives markets and the increasing international
presence of firms based in emerging markets, the first essay focuses on the
optimal use of foreign currency debt and derivatives by such firms. This

study emphasizes on the importance of country specific factors, related to
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emerging market features, in explaining both firms’ motivation as well as the
impact of the use of these tools.

The second issue concerns international investors and the interest to ex-
plain international portfolio pricing puzzles. Inspired by the increasing num-
ber of firms being traded in multiple markets, the second essay focuses on
explaining the puzzling persistent differences in stock returns of the same
firm across different markets. It emphasizes on the importance of investor
sentiment, among other market segmentation sources, such as market mi-
crostructure and emerging markets’ special characteristics.

The third issue concerns country policy makers’ interest to measure and
control for their corporate sectors’ exchange rate exposure. Inspired by the
recent worldwide growth of derivatives markets and its controversial impact
on firm exposure, the third essay focuses on measuring and explaining ex-
change rate exposure of firms from both developed and emerging markets. It
emphasizes on the role of country factors, such as the degree of financial de-
velopment in explaining the observed cross-sectional variations of corporate
exposures around the world. This is of particular interest for policy makers’
task to assess the impact of rapidly growing currency derivatives markets.

This thesis manuscript is organized as follows. In the first part of the
introduction, we describe the three stylized facts that motivate our choice of
the essay topics. This involves describing the worldwide evolution of deriv-
atives markets, international firm listings and emerging markets features.
In the second part of the introduction, we clearly state our research ques-
tions and position each essay’s contribution. The second chapter presents
the essay examining emerging market firms’ use of foreign exchange financial
instruments. The second chapter is coauthored with Henri Loubergé. The
third chapter presents the essay explaining the American Depositary Receipt
spreads puzzle. The fourth chapter consists of the essay documenting and

explaining firms’ exchange rate exposure through country factors. Finally,
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the fifth chapter concludes the thesis and proposes steps for further research.

1.1.1 Derivatives markets

All types of financial contracts, whose value depends on the price of
an underlying good, are called derivatives. Such financial instruments owe
their name to the fact that their price is derived from the price of an un-
derlying good. The underlying good can be any financial security, an index,
a loan, a commodity, the weather tomorrow, or other elements that are of
certain worth to at least some economic agents. There are four basic types
of derivative contracts, namely the forwards, futures, options and swaps.

Derivatives are not a modern invention. Historically, earlier versions of
their present form have been documented during the antiquity, the Middle
Ages and the Renaissance. Aristotle (350 B.C.), for example, describes a
first version of an option contract through the story of philosopher Thales
from Miletus. According to the story, about 2’400 years ago, Thales paid
a premium and made agreements with olive-press owners in order to obtain
the right of exclusive use of their installations for a given period after a
specific year’s harvest. That particular year’s harvest was rich and therefore
Thales made an important profit out of the operation. This example from
ancient years illustrates the two main motivations for the use of derivatives.
Thales himself speculated on the good harvest to come, being confident about
his forecasting capacities. As far as olive-press owners are concerned, they
decided to hedge their risk of low revenues due to a potential bad harvest and
preferred to "lock" their revenues in advance for the sake of security. These
two types of motivation for the use of derivatives, speculation and hedging,
have remained identical until today.

The development of the first organized exchanges for derivative contracts
is largely due to the seasonal nature of agricultural production. Among the

first exchanges were the old Dojima market in Japan in the 17th century, the
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Chicago Board of Trade in the 19th century and the Chicago Mercantile Ex-
change in the beginning of the 20th century. The last two markets are among
the most active organized derivatives markets even today. During the last
four decades, the derivatives markets have been experiencing an impressive
expansion in both terms of volume, but also in worth. Two facts have con-
tributed towards this direction. The first is the development of the options
asset pricing literature. The second is the collapse of the fixed exchange rates
system, which increased the use of foreign exchange derivatives.

Despite the important diversity and increasing complexity of modern
derivatives instruments, they can be distinguished in two major categories,
depending on whether their underlying asset is tradable or non-traded. There
are three major branches of the tradable derivatives. The first branch are
the so-called equity linked derivatives, whose underlying asset can be an eq-
uity, a portfolio of equities, or an equity index. The second branch are the
interest rate (IR) derivatives, whose underlying asset can be a government or
corporate bond, or any other interest rate. The third branch are the foreign
exchange (FX) or foreign currency derivatives. The underlying asset in this
case is a given exchange rate. This type of instrument is of central interest
to our thesis, since it is used in order to manage exchange rate exposure.

There are different ways to measure the size of derivatives markets. The
most common practice, that is followed in this study, is to use notional
amount of outstanding contracts. An alternative method is to use gross fair
market value and often in the case of credit IR derivatives, it is advised to
compare both methods with net credit exposure.

The Bank of International Settlements provides data on the aggregate use
of derivatives by country!. Such data is released on a quarterly frequency

for the G10 countries and on a three-annual frequency for 54 developed and

!These publications are known as the BIS Quarterly Review and the BIS Triennial

Central Bank Survey, respectively.
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emerging countries. Figure (1.1) shows evidence of the "explosion" of the
two most popular categories (IR and FX) of derivatives during the last two
decades. In order to get an idea of what this market represents in terms of
size, it is noteworthy that, according to figure (1.2), worldwide total annual
derivatives notionals consistently exceed world annual gross domestic product

for the last ten years.

Figure 1.1: Worldwide annual end of year outstanding notional amounts for

interest rate and currency derivatives
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Figure 1.2: Comparing worldwide annual end of year outstanding notional
amounts for interest rate and currency derivatives to worldwide gross domes-

tic product in current prices
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Another important distinction in the derivatives markets is whether an in-
strument is traded in an organized exchange (ET) or whether it is negotiable
Over-The-Counter (OTC). The ET derivatives contracts are standardized
contracts, like futures and many option contracts, for which the existence
of the clearing house reduces counterparty risk. On the other hand, OTC
derivatives are privately negotiated with banks or other derivatives dealers.
Even though, ET derivatives are supposed to be more liquid, the worldwide
total OTC derivatives notional amounts are much higher, as seen in figure
(1.3), due to their flexibility and "tailor-made" nature. For this reason, we

hereafter present some more detailed statistics on OTC derivatives.

Figure 1.3: Worldwide annual end of quarter outstanding notional amounts
for all types of exchange traded (ET) and over- the- counter (OTC) deriva-

tives
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400'000 derivatives
300'000 - —— All OTC
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100'000 :_‘_/_/-’J\/\—
0 - T \ \
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Data source: Bank of International Settlements

In terms of popularity among the different underlying assets categories,
figure (1.4) decomposes all OTC derivatives and shows the dominance of
interest rate derivatives, followed by foreign exchange derivatives. The pop-
ularity of IR derivatives is owed to the high notionals of interest rate swap
contracts that account for about three quarters of the total IR volume. Such

contracts have been extensively used, among others for interest rate risk



CHAPTER 1. INTRODUCTION 8

management. The study of FX derivatives, though, in more detail, is of
particular interest for the purposes of this work, which examines questions
related to exchange rate exposure. Figure (1.5) shows that there has been
an impressive percentage increase in the total FX notionals during the last
fifteen years and that the increase is persistently higher in emerging markets.
The increase becomes smaller during the years of the "Internet bubble", but
remains positive for the whole time span for emerging markets. Accord-
ing to the 2007 BIS Triennial Survey, the currency composition of global
FX turnover has increasingly become more diversified. Even though major
currencies continue to play the biggest role, the share of emerging market
currencies in global volume has almost reached 20% in April 2007, compared
to a modest 3% in 1998. This increase of the importance of emerging market
currencies motivates the second and fourth chapter of this thesis, where we
study the FX choices of emerging market firms and the role of derivatives

market on emerging market firms exposure, respectively.

Figure 1.4: Worldwide annual end of quarter outstanding notional amounts

for different types of over- the- counter (OTC) derivatives
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Figure 1.5: Worldwide triannual percentage change of outstanding notional

amounts for FX derivatives
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There is an extensive academic and public policy debate about the use and
the potential "misuse" of derivatives. Aspects of this debate are presented in
the first essay. In the case of FX derivatives, at least one stylized fact is clear.
Market participants mostly use FX derivatives on a short-term horizon and
less for longer horizons. This can be seen in figure (1.6) showing evidence
that 70-85% of total FX OTC contracts every year have a maturity up to one
year. This fact is of crucial importance for our first essay, where we examine
a firm’s optimal FX use choice, while decomposing the decision between the

short-term and the long-term horizon.
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Figure 1.6: Worldwide end of quarter outstanding notional amounts for FX
derivatives across different maturities. Short-term maturity is defined up to

1 year, medium-term between 1 and 5 years, long-term more than 5 years.
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1.1.2 International cross-listing

A firm is cross-listed when its shares are tradable in more than one
organized exchanges. The reasons why a firm decides to cross-list in a foreign
market are multiple?. A basic motivation for cross-listing is the access to
important foreign capital markets that often lowers the firm’s cost of capital.
The diversification of the firm’s shareholder base can be advantageous. Apart
from diversifying the existing shareholder base, firms may also use foreign
markets in order to raise capital on a larger scale than what the local market
would allow. Another reason for cross-listing can be the firm’s objective to
increases its visibility and name recognition internationally.

The most common method used by a firm in order to cross-list is the is-
suance of a Depositary Receipt (DR). A Depositary Receipt traded in coun-

try "X", corresponds to an "X" currency denominated negotiable certificate,

2 Among others, Doidge et al. (2004) present various reasons of why cross-listing may

enhance firm value.
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which is issued in country "X" by a depositary bank. This Receipt represents
ownership in the underlying (UND) ordinary shares of a firm originally not
from country "X". In such a way, firms can access the capital markets of
country "X", where usually in reality "X" stands for leading developed coun-
tries, such as the U.S., the U.K., or other western European markets. Legally,
the issuance procedure is as follows. Underlying shares are purchased in the
firm’s home market by a regular broker and need to be deposited to a local
custodian bank in the home market. Once that is confirmed, the depositary
bank of country "X" has the right to issue the corresponding DRs.

Among several Depositary Receipt programs, the American Depositary
Receipts (ADRs) were the first to appear in 1927, as a response to a British
law that prohibited UK shares physically to leave the UK, since listing over-
seas required a British-based transfer agent. Since then, ADRs have be-
come increasingly popular, especially during the last two decades. Nowadays,
there also exist other DR programs, such as the Global Depositary Receipts
(GDRs), the European Depositary Receipts (EDRs), the Singapore Deposi-
tary Receipts and others. We hereafter focus and present some descriptive
statistics on the ADR market, which is the more developed among all DR
markets.

There are several types of ADR programs, involving different disclosure
requirements towards the exchange authorities. A first distinction is between
capital raising and non-capital raising programs. Among the non-capital
raising ADRs, there are the Unsponsored and the Sponsored Level I and II
programs. Among the capital raising ADRs, there are the Sponsored Level
IIT and the Rule 144a programs. Level IT and III programs are mostly traded
in organized US exchanges, whereas the rest are mostly traded OTC.

The number of ADR programs in place has been monotonically increas-
ing since 1980, as shown in figure (1.7). Note that the important increase

in 2008 in developed market ADR programs is partly due to a change in US
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legislation that facilitates Level I ADR initiations. Nevertheless, the signifi-
cant increasing trend in the total number of ADR programs is unquestionable

during the last three decades.

Figure 1.7: End of year number of active ADR programs
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It is useful to shed some light on the reasons why ADR programs have
gained in popularity during the recent years, among both developed and de-
veloping market firms. Despite increasing globalization of capital flows, direct
investment in local trading markets still faces some obstacles, such as com-
plicated trade settlements, tax and currency conversions, or even language
barriers. According to the Bank of New York Mellon, the world’s largest
depositary bank for ADRs, a US agent willing to invest in a foreign com-
pany’s equity, may save "up to 10-40 basis points annually, compared to the
costs associated with trading and holding ordinary shares outside the United
States". This could probably explain the increasing popularity of ADRs as
reflected from their increasing trading volume. It needs to be noted, though,
that in terms of liquidity and market depth, ADRs usually lack behind their
respective underlying stock markets.

Figures (1.8) and (1.9) show that in the early 80s, ADR issues involved

mostly firms from developed markets. Nevertheless, since late 90s we observe
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that firms from developing countries represent at least about half of the
total number of active programs. The evolution of the percentage share
of ADRs from emerging market firms from 7% in 1988 to 49% in 2008 is
revealing. ADR issues from emerging markets have been gaining weight in
the total number of established ADR programs. This can also be explained
by the fact that increasing financial integration among developed markets
has made foreign direct investment less costly in those countries and thus
the advantages of ADRs are relatively more important for firms based in

emerging markets.

Figure 1.8: End of year number of active ADR programs decomposition
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Figure 1.9: Comparing percentage share of ADRs from emerging markets

versus percentage share of ADRs from developed markets in 1988 and 2008
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From an investors point of view, ADRs are interesting primarily because
they offer an accessible solution for broad geographic portfolio diversification.
Firms from more than 70 countries were represented with ADR programs
at the end of 2008. Figures (1.10) and (1.11) show that Asia and Europe
are the mostly represented regions, followed by Latin America and Africa.
Such a market, with recent rapid growth and so diverse representatives of-
fers grounds for useful natural experiments. This is especially true because
pricing ADRs and their underlying shares, involves pricing the same firm in
two different markets. Therefore, any persistent spreads should reflect some
form of market segmentation. This latter, could either be due to market
microstructure differences and barriers to arbitrage, or due to investor het-
erogeneity. The second essay of the thesis, presented in chapter 3, addresses
precisely the issue of extraction of useful information content from the analy-

sis of differences in prices between ADRs and their underlying shares.

Figure 1.10: End of year active ADR programs decomposition by region
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Figure 1.11: Active ADR programs region decomposition at the end of 2008
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1.1.3 Emerging versus developed markets

In the context of the modern globalized financial environment, there are
still important aspects of economic and financial structure that differ from
one country to another. The World Bank proposes both geographical as
well as income based country classifications. The latter are based on four
categories following the country’s gross national income: high income, up-
per middle income, lower middle income and low income. The distinction
between developed and emerging or developing countries is not based on a
universally accepted clear definition, but rather on some key characteristics
that members of each one of the two categories share. Implicitly, though,
most non classified as developed countries, according to any international or-
ganization’s ad hoc definition, fall into the category of emerging or developing
economies.?

The term "emerging" owes its name to the appealing effect of a non-

developed country emerging onto the global scene. Without being indepen-

dent of global economic conditions, in general, emerging economies are char-

3In this dissertation, we follow the MSCI Barra classification of emerging markets as

of 2008.
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acterized by high economic growth rates. Figure (1.12) shows that, indeed,
since mid 90s, average emerging economies growth rates have been higher
than developed economies rates. Other features of emerging markets include
relatively high local and foreign investment, high saving rates and high net
private inflows. It is important to mention here their increasingly important
role in international trade, sine they account for a high percentage of world
trade volume. Figure (1.13) reveals that the sum of exports and imports
as a percentage of GDP has been persistently higher among emerging than
among developed countries during the last decade. Hence, one motivation
for the third essay of this thesis, presented in chapter 4, is to study the im-
pact of emerging economies’ increasing openness on their corporate sectors’

exchange rate exposure.

Figure 1.12: Average worldwide GDP growth rates
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Figure 1.13: Average worldwide percentage of coutries’ degree of "openness"
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Another feature of emerging markets that is of particular interest for this
thesis is that they exhibit relatively high exchange rate volatility. This re-
flects the fact that emerging markets are more vulnerable and unstable. Fig-
ure (1.14) plots the annual effective exchange rate volatility provided by the
Bank of International Settlements for 52 countries. Effective exchange rates
are computed for each country with respect to a basket of currencies weighted
by each country’s trading partnerships, and thus provide an adequate proxy
for the economy’s competitiveness. One may notice that most countries with
relatively high volatility are emerging economies, whereas most countries

with low volatility are developed economies.
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Figure 1.14: Average annual effective exchange rate volatility by country for

the period 1994-2008
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This stylized fact highlights the importance of measuring, explaining and
managing exchange rate exposure, particularly in emerging markets. To-
wards this direction, the first essay of the thesis, presented in chapter 2 stud-
ies the optimal management of emerging market firms’ exposure through
financial tools. From a more macro perspective, the third essay presented in

chapter 4, addresses the issue of measuring and explaining firms’ currency

exposure through country factors. The distinction between emerging and

M
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1.2 Thesis contribution

The objective of this thesis is to leave the reader with a clear view on
research questions, such as the following: How do firms in emerging markets
use foreign exchange derivatives and foreign currency debt in relation to man-
aging exchange rate risk? Are puzzling observed ADR spreads mostly due to
market microstructure reasons or due to heterogeneous investor perceptions,
such as sentiment effects? How do country factors, such as the degree of fi-
nancial development affect the firms’ sensitivity to exchange rate movements
and do these factors differ between emerging and developed economies?

May such questions appear unrelated at first sight, they are all inspired
by and based on the same stylized facts described in the previous section.
This thesis makes use of valuable information incorporated in the recent rapid
development of derivatives markets, international cross-listings and emerging
markets, in order to provide the reader with convincing answers on all three
debates.

If one would have to resume the thesis in one paragraph, the answers to
the research questions above are the following. Emerging market firms use
foreign debt for both hedging and speculation purposes in the long-term. On
the contrary, they use foreign exchange derivatives more in order to adjust
the long-term speculative and hedging positions and less in order to specu-
late in the short-term. ADR spreads are as importantly affected by market
microstructure differences as by relative investor sentiment. When it comes
to relative investor sentiment though, U.S. sentiment is a more significant
driving force of the spread, compared to the firm’s home country investor
sentiment. In relation to the last research question, there is evidence that
country factors account for about 30% of firms’ exchange rate exposure and
higher domestic financial market sophistication allows firms to decrease their

exposure.
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In this second part of the introductory chapter, we provide a snapshot of
each essay’s contribution and positioning with respect to existing literature.

Then, each essay is presented in detail in chapters 2, 3 and 4.

1.2.1 Use of FX derivatives and debt

Inspired by the impressive expansion of currency derivatives markets,
many researchers have examined the reasons why non-financial firms use for-
eign exchange related instruments. Periodic financial crises have often orien-
tated the debate towards the distinction between use and "misuse" of such
instruments. We choose to study how firms optimally use FX derivatives and
debt in an emerging markets framework. Such a framework is motivated by
two factors. Firstly, the fact that these firms often need important propor-
tions of foreign currency debt to finance their operations and secondly, the
fact that emerging currencies exhibit highly positive currency risk premia.

There is extensive literature about firms using financial instruments for
hedging, meaning in order to reduce the variability of their cash-flows. Ac-
cording to financial theory, hedging can increase firm value under the pres-
ence of the following types of capital market imperfections: bankruptcy costs
and convex tax schedules as in Smith and Stulz (1985), underinvestment or
overinvestment as in Bessembinder (1991), Froot et al. (1993), Morellec and
Smith (2002), agency conflicts as in Brown (2001), managerial compensa-
tion as in DeMarzo and Duffie (1995), financial constraints, like liquidity
and leverage, as in Mello and Parsons (2000), Fehle and Tsyplakov (2005),
Purnanandam (2008).

Most empirical studies about the motivation to use financial instruments
focus on developed markets non-financial firms. They reveal that hedging is
a primary motivation and that it is associated to different firm specific ele-
ments. Nonetheless, speculation often arises as a motive of use as well. For

example, the comparative survey by Bodnar and Gebhardt (1998), finds that
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a significant percentage of firms admit to enter in derivatives positions as a
result of their market view. Bartram et al. (2009) examine a large worldwide
cross-section of firms and claim that these tools are used more for risk man-
agement purposes rather than for speculation. There are also studies that
analyze the interaction between foreign debt and FX derivatives choice at an
empirical level, but with no clear-cut result about whether these tools are
substitutes or complements. For this reason, our study fills a gap in the lit-
erature by addressing this issue specifically in the context of Latin American
emerging markets where firm foreign currency debt ratios are significant.

Among few studies of corporate risk management in non-developed very
volatile markets, Allayannis et al. (2003) focus on the Asian crisis of 1997.
They find that foreign debt is used for both hedging and speculative pur-
poses. However, hedging appears partially effective, since they find signifi-
cant negative relationship between the use of foreign debt and firms’ financial
performance and no significant difference in operational profits between users
and non-users of derivatives. They claim that this surprising result could be
due to derivatives market illiquidity, increased counterparty risk and several
credit constraints that these firms faced during the 1997 period. Derivative
markets have become much more liquid since the Asian crisis and this in-
spires our first essay data choice of an emerging markets sample beginning
in 2000.

The first essay, thus presented in chapter 2, shows how and why foreign
currency derivatives are used by large non-financial corporations which are
both based in emerging markets and cross-listed in foreign developed mar-
kets. The presence of significant country currency risk premia, as well as
these firms’ fundamental choice to use foreign debt for their operations, are
two parameters that influence the firm use decision. We find that country fac-
tors, such as measures of the expected currency devaluation are significant

determinants of both FX derivatives and debt use. We also find evidence
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that derivatives are mostly used for short-term hedging and adjustments of
long-term exposures created by foreign debt. Finally, there is evidence that
derivatives markets have been useful as hedging tools in recent crises periods

in emerging markets.

1.2.2 ADR spread puzzle

Following the recent development of ADR securities market, it has been
observed that returns on ADRs significantly differ from returns on their
underlying shares, after adjusting for exchange rate changes. Such "ADR
spreads" are larger in absolute value for emerging market firms and more
volatile after crisis events. It is natural to claim that ADR spreads reflect
market segmentation, otherwise arbitrage mechanisms would make them dis-
appear. The main motivation of the second essay is to provide explanations
as to the sources of these spreads and evaluate their informational content.

Two asset pricing puzzles that can be considered as "predecessors" of
studies on ADR spreads include the closed-end fund discount, first presented
by Pratt (1966), Boudreaux (1973), Malkiel (1977) and the country fund dis-
count puzzle, described by Bonser-Neal et al. (1990), Bodurtha et al. (1995),
Klibanoff et al. (1998). In their case, the puzzle refers to the difference be-
tween the share price of the fund and the net asset value of the weighted
average of the assets in which it is invested.

In relation to the two fund puzzles, researchers have proposed explana-
tions from both market microstructure and sentiment approaches as sources
of market segmentation. Most of these explanations have their analogies
in the ADR spreads context of our second essay. From the microstructure
side, barriers to arbitrage due to illiquidity shocks, as the ones explained by
Acharya and Pedersen (2005) are of primary importance. From the sentiment
side, price differences can be due to heterogeneous perceptions and segmenta-

tion of investor groups between the two types of markets, as in Zweig (1973),
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DeLong et al. (1990), Lee et al. (1991), Chopra et al. (1993).

Studies on ADR spreads explanation are quite recent. Aggarwal et al.
(2007), Chan et al. (2008) focus on liquidity and other market microstructure
factors. Suh (2003), Grossmann et al. (2007), Arquette et al. (2008) show
evidence that arbitrage costs, ownership restrictions and consumer sentiment
explain to some extent the differences in prices between ADRs and their
underlyings (UNDs). When it comes to sentiment, though, the mechanism
of its impact on spreads’ components is unclear. For this reason, the thesis’
second essay fills a gap in explaining ADR spreads, by using direct measures
for investor sentiment and by showing that there is a persistent negative
relation between US sentiment and ADR spreads. It also provides some
theoretical interpretation for this persistent negative relation.

The second essay, thus presented in chapter 3, documents ADR spreads on
a worldwide sample of 35 countries, analyzes their determinants and evaluates
their informational content. Findings show that sentiment related factors
are economically as significant as market microstructure ones. Among all
factors, US investor sentiment, relative market illiquidity, the degree of the
home country’s market development, the presence of short-selling constraints
and the firm’s home market type (emerging or developed) appear as the most
significant. Finally, the essay finds significant informational content in ADR
spreads, that could be used in order to create profitable active investment

strategies.

1.2.3 Explaining currency exposure

After the collapse of Bretton Woods and the fixed exchange rate regime
system, high exchange rate volatilities have increasingly attracted attention
in international financial markets. This is also due to the globalization of
capital flows and the rapidly growing international operations of non-financial

firms. As a result, there is an increasing interest on measuring, as well as
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explaining exchange rate exposure, on a firm as well as on an industry level.
This essay contributes on the empirical debate about both measurement and
interpretations of cross-sectional variations of firms’ exchange rate exposure
by focusing on two axes. The first axis is the importance of country specific
explanatory factors, and the second is the role of the type of the firm’s home
market, meaning whether it is a developed or an emerging economy.

From a theoretical point of view, exchange rate changes affect stock re-
turns, either by varying the firm’s expected cash flows, or through variation
of the cost of capital used to discount these cash flows. Among seminal pa-
pers in this field, Adler and Dumas (1984), Jorion (1990, 1991) highlight the
importance of a firm’s foreign sales in its degree of exchange rate exposure.
Even though, theoretically, exchange rate exposure is well founded, there is
only partial empirical evidence supporting its economic importance. This is
referred to as the "exchange rate exposure puzzle". From an empirical point
of view, several measurement issues have been raised. Such issues include
the sensitivity of the exposure estimations on the length of the chosen time
horizon, as in Chow et al. (1997), the choice of the exchange rate factor, or
the choice of the market portfolio as in Bodnar and Wong (2003).

Apart from the debate on how to measure exposure, extensive literature
has studied the question of how to explain it. Bodnar and Gentry (1993)
emphasized the importance of a firm’s industry characteristics, Griffin and
Stulz (2001) the role of the competition framework, Allayannis and Thrig
(2001) the link with potential markups, whereas Allayannis and Ofek (2001)
the importance of financial hedging through foreign currency derivatives. A
recent study by Bartram et al. (2010) assesses several firm specific factors
that could explain the exchange rate exposure puzzle. By order of impor-
tance, these variables are the firm’s use of foreign debt, its use of foreign
currency derivatives, pass-through to prices and operational hedging.

Inspired by findings on firm level factors affecting currency exposure, this
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essay of the thesis contributes on the debate on the exchange rate exposure
puzzle, by proposing new explanatory factors on a country level. Proxies for
the domestic financial market degree of sophistication seem to affect consid-
erably observed corporate currency exposures. In order to show the impact
of such factors, we emphasize on the distinction between emerging and de-
veloped markets. We find evidence that developed market firms are on av-
erage negatively affected by domestic effective exchange rate appreciations,
whereas the opposite is true for emerging market firms. As far as explaining
exposure is concerned, we find that the country’s aggregate use of foreign
currency derivatives, decreases firm exposure, and the impact on emerging
markets is particularly high. The depth of a country’s local bond market also
decreases firm exposure, with higher economic significance in the developed
world. These findings, presented in chapter 4, could be of interest for policy

makers and financial market regulators.
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2.1 Title

"Firms’ Use of Foreign Currency Deriv-
atives Under the Threat of Currency

Crises: the case of Latin America"!

2.2 Abstract

We investigate the determinants of firms’ use of foreign currency derivatives
in emerging markets exposed to currency crises. We develop a model where
a firm with international orientation chooses its optimal foreign debt and
hedging ratio. In the context of recently highly volatile exchange rates in
five Latin American countries, we calibrate the model on ADRs. We find
theoretical and empirical evidence that country specific factors (i.e. aggre-
gate exposure of a country to a crisis) explain significantly part of our firms’
foreign debt and hedging policy, as opposed to literature on firms in devel-
oped markets. We claim that derivative markets have been effective tools for
firms in these countries.

KEYWORDS: foreign currency derivatives, exchange rates, corporate hedg-
ing

JEL classification: F31, F49, G39
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5th INFINITT conference (Dublin 2007). I would like to thank Laurent Barras, Alessan-
dro Beber, Tony Berrada, Pierre-André Dumont, Erwan Morellec, Boris Nikolov, Norman
Schiirhoff, René Stulz, Charlotte Beauchamp, Philipp Fasnacht and seminar participants
for valuable feedback.
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2.3 Introduction

This work examines how and why foreign currency derivatives are used
by large non-financial corporations which are both based in emerging markets
and cross-listed in foreign developed markets. In general, firms use financial
derivatives for hedging and speculative purposes. This should not be differ-
ent in emerging markets. But firms based in these markets are attractive to
investigate for two reasons at least. Firstly, the domestic currencies exhibit
highly positive currency risk premia, with an impact on the cost of foreign
exchange operations. Secondly, it is well-known that these firms use impor-
tant proportions of foreign currency debt to finance their operations, with
obvious implications on their decision to use currency derivatives for hedging
and speculative purposes. These characteristics motivate our research. Given
their fundamental choice to use foreign debt for their operations, and tak-
ing into account a framework where both firm and country specific variables
can have a strong impact on results, how do firms in emerging markets use
currency derivatives? Do they ignore these instruments? Do they use them
steadily? or selectively? And, in this latter case, what elements influence the
decisions? Have these instruments been effective tools to deal with recent
episodes of currency crises in emerging markets?

To approach these questions, we first develop a theoretical model where
a firm with international orientation chooses its optimal foreign debt and
currency derivatives ratios sequentially. We link the first optimal choice to a
long-term horizon and the second optimal choice to short-term motivations.
This approach is in line with the observed average maturities of products
available in the two markets. We consider that, apart from firm specific
factors frequently invoked by the theory of hedging as it applies to developed
markets, there are country specific factors such as the currency risk premia

that will have an impact on firms’ decisions when emerging economies are



CHAPTER 2. ESSAY ON FIRMS’ USE OF FX INSTRUMENTS 35

considered. The impact may be different when long-term financing needs
are addressed and when short-term hedging and speculative motivations are
taken into account. The model predicts that foreign debt will be used, instead
of domestic debt, as well for long-term speculation, as for long-term hedging
purposes. Currency derivatives will be used for adjusting the firms’ long-term
optimal exposure to short-term conditions. They will not be used for short-
term speculation or short term hedging per se (independently of the long-
term net exposure). It appears also that country-specific variables, such as
the currency risk premia observed in the long-term and short-term segments
of the financial market, will probably have an impact on the decisions. These
predictions are tested using data from five Latin American countries during
the turbulent period 2000-2003. This short time span encompasses three
major currency crises’? and allows us to draw conclusions about the usefulness
of foreign currency derivative markets for firms operating in such a volatile
environment.

There is extensive literature about why do firms use financial instruments
for hedging.® Among the benefits of using derivative contracts at a firm’s
level, one may emphasize the following: they permit firms to achieve payofts
they could otherwise attain only at a higher cost; they minimize accounting
earnings volatility; and under certain conditions may increase firm value.?
More precisely, financial theory indicates that risk management increases

firm value when there exist capital market imperfections. Examples can be

2One may notice in panel A of table (2.1) three depreciations greater than 25% on
a semestrial basis, in particular the currency crises in Argentina (end of 2001), Brazil

(summer of 2002) and Venezuela (end of 2002).
3We define as hedging the acquisition of financial assets that reduce the variability of

firms’ payoffs.
4For an illustrative review of the benefits of using these tools, see Stulz (2003, 2004).

Graham and Rogers (2002) relate the use with tax incentives, Allayannis and Weston

(2001) and Bartam et al. (2004) with firm performance.
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bankruptcy costs and convex tax schedules as in Smith and Stulz (1985),
underinvestment as in Bessembinder (1991) and Froot et al. (1993), either
underinvestment or overinvestment as in Morellec and Smith (2002), agency
conflicts as in Brown (2001), or managerial compensation as in DeMarzo and
Duffie (1995). The intuition behind creation of firm value is that financial
risk management can increase shareholder value when capital market imper-
fections provoke deadweight costs borne by shareholders.

Additional theoretical motivations for hedging are presented by Mello
and Parsons (2000) who evoke a liquidity impact on the hedging decision
and Fehle and Tsyplakov (2005) and Purnanandam (2008) who link optimal
hedging to proxies of financial distress, such as leverage. Literature about
how hedging can be achieved includes Brown and Toft (2002) and Wong
(2003) who derive some optimal hedge ratios after specifying the type of
hedging tool used.

Most empirical studies about the motivations to use financial instruments
focus on U.S. non-financial firms. They reveal that hedging is a primary
motivation and they find out that it is associated to different firm specific
elements. For example, Geczy, et al. (1997) show that there is a positive
relationship between the use of currency derivatives and firms’ growth op-
portunities. A speculative motivation arises, however, in the comparative
survey by Bodnar and Gebhardt (1998), where a significant percentage of
firms admit to enter in derivatives positions as a result of their market view.
Beber and Fabbri (2006) confirm that U.S. firms adopt an active "market
view" attitude. They also link corporate derivatives use to different manage-
rial characteristics. The effectiveness and importance of derivatives usage for
hedging purposes is empirically challenged by Guay and Kothari (2003) who
argue that positions account for very small percentages of firms’ total cash

flows.” On the contrary, Allayannis et al. (2001) show that in the case of

’One may also refer to Allayannis et al. (2001) for the importance of operational hedg-
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U.S. multinationals the use of currency derivatives significantly increases firm
value. In accordance with this finding, on a sample of S&P 500 non-financial
firms, Allayannis and Ofek (2001) show that derivatives use significantly de-
creases the firms’ exchange rate exposure. Guay (1999) focuses on firms’
initiation year of using derivatives and suggests that there is a significant
decrease in firm risk as well. As far as foreign debt is concerned, its use for
hedging motives is confirmed by Kedia and Mozumdar (2003) and Elliott et
al. (2003).

Empirical research addressing the use of financial derivatives by non-U.S.
firms® supports evidence that hedging is the major motivation and that it
is partially effective. Bartram et al. (2009) bring evidence of the use of
derivatives by 7319 firms in 50 countries and claim that these tools are used
in fact for risk management purposes rather than for speculation. There
are also a few studies that insist on the interaction between foreign debt
and currency derivatives choice at an empirical level,” but with no clear-cut
conclusion about whether these tools are substitutes or complements and
why. For this reason, our study intends to close a gap in the literature by
addressing this issue specifically in the context of markets where it arises
quite clearly. Foreign currency debt can be used for hedging inherent foreign
assets exposure, as well as for speculation. Speculation incentives arise when
firms find that the benefits from lower foreign borrowing costs are greater
than the losses from potential exchange rate devaluations.

The first attempt to study corporate risk management in very volatile

ing strategies and the claim that the exclusive study of derivatives impact is insufficient.
6 A non-exhaustive list includes He and Ng (1998) for Japanese multinationals, Nguyen

and Faff (2003) for Australian firms, Hagelin and Pramborg (2004) for Swedish firms and

Nguyen, Faff and Marshall (2007) for French firms.
"See for instance Keloharju and Niskanen (2001) for Finland, Elliott et al. (2003) for

U.S. multinationals, Chiang and Lin (2005) for Taiwan, Aabo (2006) and Clark and Judge
(2008) for U.K. and Nguyen and Faff (2006) for Australia.
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markets was Allayannis et al. (2003). They focus on non financial firms from
eight different developed and developing Asian countries around the crisis
of 1997. They find that foreign debt is used for both hedging and specula-
tive purposes. Concerning the ex post effectiveness of this policy, they point
out a significant negative relationship between the use of foreign debt and
firms’ financial performance. They also find no significant difference in oper-
ational profits between users and non-users of derivatives. They claim that
this surprising result could be due to derivative market illiquidity, increased
counterparty risk and several credit constraints that these firms faced during
the 1997 period.

It seems that derivative markets have become more liquid since the Asian
crisis.® Our objective is thus to examine more recent volatile periods, by ad-
dressing more specifically the interactions between foreign debt and currency
derivatives usage in an emerging market context. In short, the focus of our
study is on large firms of emerging markets where financial stability is a cru-
cial issue due to significant country currency risk premia. Our unique data
set of firms concerns the volatile exchange rate environment in Argentina,
Brazil, Chile, Mexico and Venezuela during the period 2000-2003. We show
that for these firms, the choices of foreign debt in a long-term horizon and of
currency derivatives in a short-term horizon are not independent. We decom-
pose and identify the motives for each choice under the two broad categories
of "hedging" and "speculation". We find that rational expectations drive
the use of the two financial instruments, since the foreign debt ratio and
derivatives ratios decrease and increase, respectively, as the currency expo-
sure increases, in the corresponding time horizon. The notion of exposure is
decomposed by taking into account country factors, such as measures of the

expected devaluation, as well as firm specific characteristics, such as elements

8The evolution of the total annual volume of all derivative products traded has more

than doubled in the period 1998-2003 (BIS Quarterly Review December 2004).
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of capital structure. We provide evidence that country specific variables are
significant determinants of both control ratios. The significance of these fac-
tors as motivations for hedging gives us the chance to claim that derivatives
markets have been useful as hedging tools in crises periods in the developing
countries of our sample. This claim is further reinforced by evidence that
derivatives’ users outperformed non-users and improved their debt capacity
during our sample period.

The essay is organized as follows. In the next section, we present a sim-
ple theoretical framework where a cross-listed firm chooses its optimal foreign
currency debt ratio as well as its optimal foreign currency derivatives ratio
in a long-term and short-term horizon respectively. We interpret the opti-
mal ratios based on the emerging market context and its implications. In
section 2.5, we explain the choice of our data and provide some descriptive
statistics. We also present the estimations we use in order to obtain our prox-
ies for certain country specific variables and we briefly expose our empirical
methodology. Section 2.6 presents the results concerning the determinants
for the use of the two types of financial instruments : foreign debt (FD)
and foreign currency derivatives (FCD). It appears that foreign debt is used
both for hedging purposes and for speculative purposes (to reduce the cost of
debt). In contrast, the use of foreign derivatives is mainly motivated by hedg-
ing considerations. In both cases, various-firm specific and country-specific
variables have an impact on the decision. In section 2.7, we briefly present
a preliminary discussion of the impact of the use of these tools on capital
structure and operating performance. The essay closes with some concluding

remarks.
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2.4 Theoretical motivation

2.4.1 The firm’s decision making process

We consider a firm based in an emerging market with some exogenous
non negative source of foreign revenue o > 0. In particular, o may be
linked to historical and structural characteristics related to the nature and
the long-term strategy of the firm. We focus on one main source of exposure,
the exchange rate. The firm is relatively large and is in the maturity stage of
its life cycle. At this stage, its financing problem is more often addressed via
debt rather than equity issuing.'” The manager’s decision making procedure
concerns the choice of denomination of debt and the choice of derivative con-
tracts in order to optimally hedge (partially or fully) the currency exposure
of the firm. We argue that this procedure involves two steps according to
two different time horizons. In the long-term period from 0 to 7', the man-
ager observes the percentage of foreign currency generating assets o > 0 and
chooses an optimal percentage of foreign currency denominated debt 5*. In
the short-term period from ¢ to ¢t + 1, the manager observes the ratios of
a, 3 and chooses an optimal percentage v* of forward and swap contracts.!!

Then, the manager rolls-over her position in the forward market over the

9Typically, cross-listed firms (ADR’s) of emerging markets are large firms with interna-
tional orientation and provide a good example for testing our theory. They often possess
assets that generate foreign currency income or/and exhibit export sales, foreign debt and

positions in foreign exchange derivatives markets.
19The choice of debt versus equity issuing at this stage of the life cycle may be backed

by traditional agency theory arguments applicable to our representative firm (i.e. firm
with low growth opportunities, high book to market ratio, low Tobin’s Q, etc.). Jung et

al.(1996) provide an overview of the models of the security issue decision.
'We focus on the optimal hedging ratio and not so much on the type of product selected.

For the purpose of this study, we focus on forward contracts and swaps. One reason for
this is that emerging markets often have limited availability of different product types.

Panel C of table (2.1) shows that forwards and swaps are the most commonly used.
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following short-term periods t + 2, t + 3, etc. The decision process is illus-
trated in figure (2.1). The disaggregation of the decision making process into
two steps is backed by a worldwide stylized fact, which is even more intense
among emerging market firms. Foreign debt contracts are mostly long-term,
whereas most financial instruments available in derivatives markets mature
in a time period of up to 9 months. Underdeveloped credit markets for long-
term loans in local currency is one of the reasons why the long-term horizon
is more suitable for the foreign debt financing choice of emerging market

firms.!2

Figure 2.1: Long-term vs. short-term decision

Step 1: Long-term period decision
At period 0, given o =2 0
Choice of B~
A —

_ time

I

—
|
|
0 t t+1 t+2 t+3

)
|
|
T

Step 2: Short-term period decision
At period ¢, given & >0, B°
Choice of y°

The firm’s utility is assumed to be a constant relative risk aversion func-
tion of net worth W, as defined by the difference between assets (A4;) and
liabilities (B;). This difference is assumed to be positive at period 0. The
firm (via its manager’s decision) maximizes its expected utility of net worth
both in the long and short-term, with relative risk aversion coefficient R. The

manager’s compensation is a positive function of firm value, thus providing

12The importance of time horizon in such a decision process is mentioned in some studies
of developed markets corporations as well. Allayannis and Ofek (2001) explain US firms’
preference for foreign currency derivatives in order to match short-term exporting flows.
Aabo (2006) emphasizes the important role of foreign debt as hedging tool for danish firms

that have long-term established business activities with some inherent currency exposure.
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incentives to reduce the variance of the firm’s cash flows.!?

Furthermore, we assume that net worth follows a normal distribution,
hence the expected utility problem may be transformed to an equivalent
mean variance optimization. In both the long and short-term optimization
problem, we use a two period model: at period 0 (¢ for the short-term), the
decision maker (firm’s manager) selects her exposure, meaning chooses the
optimal ratio of use of financial instruments and at period T' (¢ + 1 for the
short-term), uncertainty about the exchange rate is resolved. For simplicity
and since the purpose of the analysis concentrates on foreign currency ex-
posure, we assume that the only random variable is the spot exchange rate
S. At T (t+1), St (St+1) is the amount of domestic currency units per one
unit of foreign currency and o2 is the long-term volatility (o2, the short-
term volatility) of the spot exchange rate. We define the long-term exchange

rate change s = g—g (8441 = Ststl for the short-term). Domestic and foreign

liabilities exhibit net rates of increase equal to 74 and 7, respectively over
the long-term period. This net rate of increase is based on long-term interest
rates and takes into account possible amortization of the initial debt as well
as new intermediate borrowing (assumed to occur at known rates). Domestic
and foreign assets exhibit net rates of increase equal to 77 and 7"}4 respec-
tively over the same period. For assets, the same assumptions hold: the net
rate of increase reflects long-term returns on assets and takes amortization
of tangible assets into account.

As far as the long-term decision of foreign debt at time 0 is concerned,

3 There is an extensive literature about the role of managerial compensation contracts
as well as agency conflicts in general for the firm’s optimal hedging decision [see Brown
(2001)]. In our setting the firm is relatively large, therefore the conflict of interests between
managers and shareholders is significant. For this reason, managerial compensation is
important. The rationality of our assumption may be backed by models such as Stulz
(1984), Smith and Stulz (1985), Froot et al. (1993) or asymmetric information arguments
as in DeMarzo and Duffie (1992).
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for a fixed a > 0, the firm’s choice concerns the optimal foreign debt ratio

£*. We define a = FWA and § = %, where F'A and F'D are the amounts of

foreign assets and foreign debt respectively, expressed in domestic currency.

The firm’s expected net worth at T is given by
Eq(Wr) = Eo(s)Woa(l+717) 4+ (Ao — aWo)(1 +r]) — (2.1)
—Eo(s)WoB(L+ 1) — (Bo — SWo)(1 + 14)
The long-term maximization problem is thus
at period 0 : max Eo(U(Wr))

from which we obtain!'*

(147ry)
(1+T;) — Eo(s) a(l+ 7‘]/21)

Y= + _— 2.2
b Rag,o(l%—rf) (1+7y) (2:2)
. / b\,—/

speculative component hedging component

The optimal foreign debt ratio 5* has two components. The first is
a speculative component that tends to 0 as risk aversion tends to infinity
(R — 00), meaning that highly risk averse firms are less willing to speculate.
Cross-sectional changes in R can be related to different firm specific charac-
teristics, such as size, profitability, growth opportunities, liquidity, and credit
constraints. This speculative component, which reflects the profit opportu-
nity from foreign borrowing, is positive as long as the expected cost of foreign
borrowing is lower than the cost of domestic borrowing and vice versa. This
condition implies violation of the uncovered interest rate parity (UIP) in the
long-term horizon. Under such circumstances, non-financial firms may get
implicated in forecasting the risk factor and consider a non-zero speculative
component in their long-term choice of foreign debt ratio.

speculative component # 0 < (2.3)
violation of UIP
(1 + Td> N~

(1 + Tf) 7 EO(S)

(1+7rqy) # (A+7p)-Eo(s) &

4 The solution to the optimization problem is presented in the Appendix.
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The second component of the optimal ratio 5* is the hedging component.
This component is an increasing function of the given currency exposure
inherent in a. It is larger than « if the cost of foreign debt is lower than the
return on foreign assets (r}4 > ry). Naturally, the initial exposure measured
by «a reflects a long position in the foreign currency, whereas the amount of
foreign debt measured by f reflects a short position in foreign currency. The
currency mismatch in the long-term period is thus measured by the difference
between foreign debt and foreign assets ratios (| f* — a |).

As far as the short-term decision at ¢ is concerned, for fixed a, 5%, the
firm’s choice concerns the optimal ratio of currency derivatives v*.1> We

define y = L CD

, where F'C'D refers to the net long foreign currency position
in the forward and swap markets, expressed in domestic currency. Let F; be
the forward price of the foreign currency in terms of domestic units agreed in
period t for a maturity at period t 4+ 1. We also define f; = g—; We suppose
that there are n short-term periods in one long-term period. Hence, each
long-term gross rate of return equal to (1 4 r) corresponds to a gross rate of

return equal to (1 4 r)/™ for each short-term period. Then the expected

net worth at ¢ 4 1 is given by

E(Wi1) = Ei(sg)Wia(l 415 DA (A, — aW) (1 + 4 Ay(/m) _
~Ey(se)WaB" (14 1)@ — (B, = 5"Wa) (14 1a) ™ 4

+[Ei(se41) — fi] Wiy (2.4)

The short-term maximization problem is thus

at t : max Ey(U(Wiy1))

~

15 At a preliminary stage of the decision process, which is omitted here, the firm chooses
whether to use foreign currency derivatives or not. This decision is linked to sunk costs of
creating and maintaining a risk management department. Our model concerns only firms

with such departments already existing.
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Using a mean variance optimization framework provides the following opti-

mal v* ratio for the most general case o > 0'6

E —
= Ble) I 1o —ae o s)
s,t

The optimal ~+* ratio has hence three components. The first component is a
short-term speculative position resulting from the discrepancy between the
short-term expectation of exchange rate change FEj(s;;1) and the forward
rate f;. It reflects the profit opportunity from foreign exchange expectations.
Note that this component is positive as long as [Ei(si11) — fi] > 0, in other
words as long as the foreign exchange market is in normal backwardation.
This condition implies violation of the uncovered interest rate parity (UIP)
in the short-term horizon. Under such circumstances, non-financial firms
may get implicated in forecasting the risk factor in the short-term horizon as
well, and thus consider a non-zero speculative component in their short-term
choice of currency derivatives ratio.

The second and third term represent the hedging component that in-
creases as long as the long-term currency mismatch (5* — «) increases. The
long-term exposure is adjusted conditional on the new information at time
t. This resembles an investor’s tactical asset allocation mechanism. The cur-
rency mismatch in the short-term period is now measured with respect to
the difference between the long-term mismatch (5* — «) and the optimal net
foreign currency derivatives proportion ~*.

We observe that the second part of the optimal +* ratio corresponds to
a transformation of the speculative component of the optimal foreign debt
ratio of the long-term optimization problem of equation (2.2). Actually, one
may think of the optimal long-term solution as a constraint on the repeated

short-term choice. By replacing the long-term optimal $* ratio, we can thus

I6The solution to the optimization problem as well as one particular case are presented

in the Appendix.
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rewrite the optimal v* ratio

(1+47rg) _E
[Ei(se41) — fi] iy — Eols)
= P2 -C -C 2.6
K Rait + RO_E,O 1+a-Cy  (2.6)
— N ~- 4
short-term long-term

speculative component speculative component

where Oy = Cy(ry) > 0 and Cy = Cy(ry, r?) > 0 (for rjc‘ > ry) are presented
in Appendix A. One may interpret equation (2.6) as the optimal choice for v*
at a moment in time where optimal $* ratio is chosen simultaneously. This
is the reason why some long-term variables such as the long-term exogenous
exposure « affect now the choice of v* in an opposite way than when the
long-term optimal choice 5* is taken as exogenous [equation (2.5)].

The three components serve again as adjustments to the long-term exist-
ing currency exposure according to the new information set at each short-
term period. The first component is the same short-term speculative position
as in equation (2.5). The second component may be viewed as a short-term
cancellation of the long-term speculative position resulting from the choice

*

of 8*. This is the case since v* (contrary to ) is defined in terms of net
long (short) foreign currency position. It can thus be considered as an ad-
justing component of the long-term speculative term. The third component
is a hedging component related to the original exogenous currency exposure
a7

Summarizing the above, in a long-term horizon the firm chooses its opti-
mal foreign debt ratio 5%, partly in order to hedge its fixed foreign currency
inflows and partly to take advantage of the low expected cost of foreign bor-

rowing. In repeated short-term period intervals, the firm chooses its optimal

foreign currency derivatives ratio v* for speculative purposes in the short-run,

1TPrevious literature has shown that apart from currency derivatives and foreign debt,
a firm may hedge its currency exposure via foreign cash holdings. The impact of foreign

cash holdings is assumed to be incorporated in a.
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as well as for adjusting its long-run speculative and hedging position. This
total adjustment achieved with the choice of v* in the short-term concerns,

thus, both speculative and hedging purposes.

2.4.2 Emerging market context implications

Once we have analyzed the firm’s optimal decision making procedure,
it is useful to examine in more detail how the emerging market environment
of our representative firm may influence the optimal choice of use of finan-
cial instruments. An extensive literature in international finance examines
parity relations between macroeconomic variables such as spot and forward
exchange rates, interest rates and inflation rates.'® Applying the uncovered

interest rate parity (UIP) on our long-term horizon, we get

o Eo(St)  (T+ra) (T +ra)
UIP,; : S 0+ ) & Ey(s) = (1—1-—7“f)

& In[Ey(s)) =In(1+ry) —In(1+7rp) =rqg—r1)

(2.7)

This theory states that the best predictor of long-term exchange rate
change is the interest rate differential. However, this relationship is often re-
jected in empirical studies and one alternative proposed by the international
asset pricing model concerns adding long-term currency risk premium com-
ponents. In the case of an emerging market, one may view lack of liquidity
as a major justification for adding such a long-term currency risk premium,
defined by

(147

P =-—+=—F 2.
C long-term (1 + Tf) 0(3) ( 8)

By replacing in equation (2.7), we obtain a modified version of long-term

uncovered interest parity (UIP/, )

UIPl,t : lIl [Cplong—term ‘I’ EO(SH ~ Tq — Tf (29)

8For a complete overview of the well-established relationships presented in this sub-

section, one may refer to Solnik and McLeavey (2004).
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We can rewrite the firm’s long-term optimal choice of foreign debt ratio of

equation (2.2) as a function of this long-term currency premium:

. CBOIIg—tCI‘In Oé(l + r?)
Rofo(L+ry)  (L+7y)

B (2.10)

A sufficient condition leading to a positive long-term currency mismatch is
that for r}“ > 7Ty,

(1+7’d)

CBong-term > 0 &
long-t (1—|—7“f)

> Fo(s) = (" —a) >0

Such a condition may well hold for the emerging market firm under study;,
provided that there exist speculative opportunities on foreign debt financing
with lower expected cost. The factor that reinforces these opportunities and
thus the probability of a positive value of the long-term currency mismatch
is the international nature of our representative firm. Doidge et al. (2001)
show that ADR firms attain lower cost of capital via full integration in world
capital markets and via foreign investors sharing some of the firm’s risk. As
a result, a cross-listed company in our model has an idiosyncratic advantage
that allows it cheaper access to foreign currency debt. For this reason, ceteris
paribus, an ADR firm has an optimal foreign debt ratio $* which is higher
than a non-ADR firm!. For these reasons, the representative firm of our
model is likely to exhibit short position in the foreign currency in the long-
term horizon, since it is exposed to short-term interest payments in foreign
currency which are superior to its short-term inflows in foreign currency.

In the short-term horizon, when the firm chooses its optimal +* ratio,

we define short-term domestic and foreign interest rates by iq and i; respec-

Y9Cowan et al. (2005) document empirically a significant increase in the currency mis-
match of ADR chilean firms. Allayannis et al. (2003) find a positive but not significant
relation between the use of foreign debt and foreign listing for Asian firms. This makes
the subsequent empirical study of particularly ADR’s choice of debt and hedging patterns,

an interesting task.
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tively.?’ The covered interest rate parity suggests that

(1+41iq) F, (14 1q4)
F, S —=fi= , 2.11
! t(l—i—if) Sy i (1+4iy) (2.11)
& Inf, =log(l+iq) —In(l+ip) = iqg — iy
The uncovered interest rate parity in the short-term is now given by
Ey(Si+1) (1 +4ia) (1 + ia)
UIP, : = — & Fy(s = —= 2.12
S (ixip ThEw) =gy e BB

& In[Ei(si)] = iqg — iy

Equilibrium conditions in the international asset pricing model suggest that
market participants may add a short-term currency risk premium in the

forward exchange market defined by

1414
CPshort—tcrm = ﬁ - Et(StJrl)

One can think of short-term currency risk premia as an investor’s risk re-
muneration related to scenarios of currency crisis. These premia arise from
the risk exposure of the average investor. In terms of uncovered interest rate

parity, one may incorporate the short-term currency risk premium follows:
UIPSIt :In [C»Pshort—torm + Et(st—i-l)] ~ id — Zf (213)
By combining equations (2.11) and (2.13), we obtain that

C-Pshort—term - ft - Et<8t+1) (214)

We can rewrite the firm’s short-term optimal choice of currency derivatives

ratio of equation (2.5) as a function of this short-term currency premium:

* C’Pshort—tcmn

v = Ror O+ r) 1M — a1+ rf)0m (2.15)
s,t

20Note that generally it may hold that iy # r4 and 4 ¢ # ry and their relationship depend

on the term structure of interest rates in the two markets.
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By replacing the optimal value of 5* as a constraint we can also write

Cpshort—term Cplong—term
= -C - C. 2.16
i Rait * Rag,o 1ha-Ce ( )

It is useful to analyze the expected sign of the short-term currency risk
premium C'Pyori-term fOr an emerging market vis-a-vis a developed market.
As an example, we consider a Latin American market (as domestic - emerg-
ing) and the U.S.A. market (as foreign - developed). We assume that market
participants exhibit the same risk aversion coefficient in both markets. The
assumption that will determine the sign of the short-term currency premium
is the sign of the difference in the net foreign currency positions of all market
participants. We assume that the Latin American country has a net short
exposure in U.S dollars, which can be mostly due to the important U.S. de-
nominated indebtness of its corporate sector. Domestic market participants
may need to partially or totally hedge their expected payments in U.S. dol-
lars by buying dollars in the forward market. This will tend to increase the
forward price (expressed in units of domestic currency per one dollar). For-
eign (U.S.) participants need a positive expected return motive, the currency
premium in order to enter in the transaction as counter-parties. In such a

case, we have that
Et<5t+1) < ft = CPshort—tcrm >0 (217)

This example gives some intuition why the short-term currency premium
C Pyhort-term may be positive for emerging markets when compared to devel-
oped ones?'. This has an important implication on the forward exchange
market. It drives the foreign currency to be traded consistently at a pre-

mium on the forward market. This means that the difference (Fy(si11) — f3)

2INote that CPiport-term as defined in our study is negative for a developped market
when we consider U.S. as the domestic country and we define the exchange rate S in

amount of U.S. dollars per one unit of emerging market currency.
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is negative. We summarize below some comparative statics predictions to
test in our subsequent empirical analysis.

— >0, — >0,
0 (CPlong-tcrm) e 0 (C-Pshort—torm)

<0 (2.18)

2.5 Data and methodology

2.5.1 Choice of region and time framework

A crucial issue that is related to empirically testing theoretical predic-
tions concerning the optimal use of financial instruments such as foreign
debt and currency derivatives is the functioning of the markets of these fi-
nancial instruments. In an effort to circumvent issues of insufficient liquidity
of derivative markets that appeared during the Asian crises, we focus on the
most recent currency turmoils in Latin America. It is a fact that deriva-
tives trading volume has been increased considerably in the examined period
(2000-2003), which translates into a rapid development of a previously nar-
row market.?? In alignment with the goal of this research, our time period
includes events that caused abrupt changes in economic fundamentals and
in particular abrupt changes in exchange rates. These events caused corpo-
rate risk management face real shocks. Under such volatile exchange rate
environments, it is instructive to study which firms decide to use financial
instruments and why.

The choice of emerging markets offers a context of highly volatile ex-
change rates. The five Latin American countries of our sample present 40
devaluation incidents of more than 5% on a quarter basis between 1993 and

2003. Exchange rate risk is thus relevant even for non-financial corporations.

22 According to the BIS quarterly review in December 2004 (Triennial Central Bank
Survey of Foreign Exchange and Derivatives Market Activity) the total notional amounts
outstanding for OTC foreign exchange derivatives has increased by 56% during the period

2000-2003.
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Our time span (2000-2003) also includes three major currency crises, exceed-
ing a 25% devaluation on a semi-annual basis: Argentina in December 2001
(-72.40% from 12/2001 till 5/2002), Brazil in summer 2002 (-36.09% from
4/2002 till 9/2002) and Venezuela in January 2003 (-29.99% from 8/2002 till
1/2003). Our data sample also includes firms from Chile and Mexico, two
countries that exhibit highly volatile exchange rates but that do not suffer

from major currency turmoils during that period.

2.5.2 Choice of representative firms

Financial market regulations in developing countries do not necessarily
impose on firms to report data about off-balance sheet instruments or spe-
cific disaggregated data about balance sheet instruments. That explains also
the disproportionate number of studies focusing on U.S. firms derivatives
positions in comparison to studies focusing on emerging markets. On the
contrary, all firms listed in U.S. stock markets®® are obliged to report such
information on an annual basis at the Securities and Exchange Commission
(SEC). We thus focus on cross-listed firms from five Latin American coun-
tries for which this data is available. The choice of an ADR is suitable for
a representative firm of our theoretical model, typically since it consists of a
large firm with international orientation, usually being in the maturity stage
of its life cycle. In addition, as seen in section 2.4, an ADR is highly likely to
exhibit a non-zero speculative component of the optimal foreign debt ratio
as well as a positive long-term currency mismatch.

In 2002, there were 1319 non-U.S. firms registered and reporting to SEC,

ZThese include the New York Stork Exchange (NYSE), the American Stock Exchange
(AMEX), the Nasdaq Stock Market- National Market System (NMS) as well as the Small
Cap Market (SM CAP). Some large non-U.S. firms with international orientation that
trade over the counter may also need to register with SEC under Securities Exchange Act

of 19341.
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among which 127 based in Latin America. We only use non-financial firms
because we do not want to include any market makers of the financial tools
under study. We are thus restricted to a cross-section sample of 103 cross-
listed firms as shown in panel A of table (2.1), which on average represent
one quarter of each country’s total market capitalization. Our time span
is 3 years for each firm, with annual data on the day of publication of the
report (usually December 31st of each year). After performing a "key-word"
search in the annual reports of our 309 panel observations, we find that firms
do not provide information about their use of foreign debt and/or foreign
currency derivatives in 127 cases. We also exclude 40 additional observations
for which we do not find accounting data from Datastream. We thus end
up with 142 panel observations, among which 136 are foreign debt users and
103 derivatives users. For each one of these 142 firm observations in our
sample we use accounting as well as off-balance sheet data from Datastream
and the 20-F annual reports. Detailed information about the source and the
definitions of each firm specific variable we use can be found in table (2.4).

As a measure of foreign currency derivatives (F'C'D) use, we use the net
long foreign currency position in the forward, futures and swap markets, ex-
pressed in domestic currency at the day of publication of the firm’s report.
In other words, F'C'D includes positions in forwards, futures and cross cur-
rency swaps. We also include swaps, since essentially they are portfolios of
forward contracts. The average maturity of these derivatives contracts re-
mains short-term (lower than one year) even after the inclusion of swaps. We
do not include option positions since there is not disaggregate information
about their sign. Table (2.1) shows us how users of FC'D split on average
their derivatives portfolios among different products. The low proportion of
use of currency option contracts shows that the bias induced by not including
them in our proxy is small.

The firms we examine may not represent the average firm of each devel-
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oping market. As table (2.1) shows, they are among the largest ones and
by selection they are characterized by significant international orientation.
These two characteristics of our sample firms produce a selection bias which,
however, does not impede the purpose of our analysis. The first reason is
that firms with international orientation exhibit significant elasticity of firm
value with respect to exchange rates and are more likely to use foreign debt.
The second reason is that there is evidence that large firms are more likely to
use derivatives [Nance et al. (1993), Graham and Rogers (2002)]. These two
characteristics offer us an ideal sample for testing the interactions between
the choice of both financial instruments. We keep in mind, though, that the
usage proxies we provide in this essay are biased upwards in relation to the
average firm usage in each country.

Among some descriptive statistics, panel B of table (2.1) provides infor-
mation about the percentage of users of F'C'D as well as of foreign debt (F'D)
at the years before and after the three major crises. Table (2.2) presents some
more descriptive statistics data concerning the firms under study. It shows
that the long-term currency mismatch (5 — «) for the firms’ medians of all
five countries exhibits the expected positive sign from section 2.4. One may
not neglect the potential influence of public utilities sector firms towards this
stylized fact. These firms have an intermediary role between their local gov-
ernments and foreign credit markets, where the formers cover firms’ exposure
via derivatives contracts. This is often done when governments do not obtain
as good terms in borrowing in foreign credit markets as these large firms can

and they use them as intermediaries.?*

24We thank Luc Laeven for his insightful comment on this issue.
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2.5.3 Obtaining reliable proxies for country variables

Apart from table (2.4) with the firm specific variables’ definitions col-
lected from different sources described above, table (2.3) presents some coun-
try specific variables needed for the subsequent empirical analysis. These
country specific variables exhibit quarterly frequency and are already avail-
able from the respective indicated sources. The goal of this subsection is to
obtain reliable proxies for country specific variables, such as the short-term
and long-term expected exchange rate change F;(s,11) and Ey(s) respectively,
the short-term forward exchange rate f; and the short-term crisis dummy.
Before explaining the estimation of each variable of table (2.5), we need to
use an ad-hoc definition of the short and the long-term period. Following
some observed average maturities of foreign debt and derivatives positions,
we define one quarter period as short-term, and two years as long-term.?®
As a proxy for the foreign currency, we claim that the US dollar is a reli-
able benchmark for Latin American firms since their foreign sales and foreign
liabilities involve mainly US dollars.

As far as the long-term expectation of the exchange rate change Fy(s) is
concerned, we base our estimation on the relative purchasing power parity
theory (PPP). The long-term expected value of exchange rate changes can
be written as a function of expected inflation rate differentials between the

domestic (m4) and the foreign (7¢) economy.

. Eo(Sr) (14 Eo(ma)) oy = (1+ Eo(ma))
PPP G = Wx Balmy) & P = (T Bo(ry))

& log(Eo(s)) = log(1 + Eo(mq)) — log(1 + 7f) ~ Eo(ma) — Eo(7y)

(2.19)

It is argued that PPP is not rejected for long-run data [Rogoff (1996),
Taylor and Taylor (2004)]. Exchange rates tend to revert to fundamentals in

the long-term. Datastream provides an expected inflation rate for each coun-

25We have varied the short-term period definition up to 6 months and the long-term

from 1 to 3 years, without significant qualitative change of our empirical results.
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try, based on the WES survey, which we use for our PP P ratio computation.
We express the ratio over a two year horizon.

As far as the forward exchange rate f; is concerned, we apply the covered
interest rate parity and equation (2.11) on short-term prime lending rates.
Volatility proxies for both short (o) and long-term (o,0) periods are cal-
culated with the historical method on the basis of a rolling window of daily
and quarterly data respectively.

In addition, we create a proxy for the short-term public expectation of
the exchange rate change E;(s;11). We base our estimation on the extensive
literature aiming at developing models that could predict currency crises
in the short-term. These models usually perform well in sample, but lack
predictability out of sample. For the purpose of the present analysis, we use
two existing models in order to obtain the short-term currency expectation
change. In a simple version of the "leading indicators" (L;) model developed
by Kaminsky et al.(1998) and Kaminsky and Reinhart (1999), we write the
expectation of the exchange rate change as the dependent variable in the

following regression equation where L is a vector of explanatory factors
Et(St+1> = a; + tht + ¢St (220)

For the choice of the regressors L;, we rely on the tests of Inoue and
Rossi (2008) and the model of Kumar et al. (2003) who choose some most
significant macroeconomic indicators based on economic intuition. We thus
end up with the variables described in table (2.3), available from January
1993 till June 2003 on a quarterly frequency (169 observations). These vari-
ables account for different macroeconomic characteristics in a country, such
as the real sector, the balance of payments, the government’s fiscal policy,
the degrees of financial development and financial liberalization.

In table (2.6), we show the estimates of a pooled least squares regression

of lagged macro variables on the continuous change in the effective exchange
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rate. Relatively high R? show that the chosen regressors explain a significant
percentage of effective exchange rate variability. One may notice that, in
consistence with previous findings in related literature, an increase in GDP
growth rates, export and import ratio growth rates, reserve growth rates,
export ratio, domestic credit ratio, or lending-deposit spread are among the
significant factors increasing the probability of a currency depreciation in the
next quarter. Similarly, the same effect is produced by a decrease in lagged
effective exchange rate difference, in the difference of the terms of trade, or a
decrease in the import and the reserves ratio. At each quarter ¢, we can thus
retain the estimated by the equation Fi(s;y1) as the public expectation of
short-term exchange rate change.?® We test the robustness and out-of-sample
forecasting power of our proxy by drawing the expected versus the realized
exchange rate changes in figure (2.2).

Reassuring evidence for our proxy shows that the two out of three major
devaluation events in Argentina (end of 2001) and Venezuela (end of 2002)
are captured by respective ex ante peaks on the graphs. The crisis event
in Brazil (summer 2002) was under-predicted, but its crisis in 1998, as well

as the Mexican crises of 1994-1995 are well approximated by our short-term

proxy.

26We do not use proxies for unanticipated depreciation rates, since we want to obtain
a variable incorporating public information accesible to non-financial firms. Similarly, in
the definition of our dependent variable, we prefer using nominal exchange rates, instead
of weighting average indices proxying for exchange rate pressure, since the former interest
more the market participants such as the firms, whereas the latter are more of concern for

policy makers.
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Figure 2.2: Expected versus realized depreciation graphs
We provide graphs for the estimated short-term expectation of exchange rate
change, on a quarterly basis, for the five Latin American countries. Our forecast
sample begins in the first quarter of 1993 and ends in the second quarter of 2002.
We show both the expected (dotted red lines) and the realized (solid lines) values
of the exchange rate change. This constitutes a robustness test and an evaluation
of the estimated proxy for the short-term exchange rate expectation change. From
the Theil inequality test, we observe that the bias proportion value is quite small
in all five countries. Note that the bias proportion shows how far the mean of the
forecast is from the mean of the actual series. The variance proportion shows how

far the variation of the forecast is from the variation of the actual series.
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We have thus shown that E;(s;1) is a reliable proxy for the short-term
exchange rate change. Since we need all short-term variables Fy(s;.1), f;, and
C Piort-term On an annual frequency, we decide to use their value prevailing
on the end of the fourth quarter of each year of our annual panel data.?”
This is thought suitable, given that most of the 20-F files we process reveal
information at the end of each calendar year. We thus match the date of the
short-term decision of the firm about y* with the date the public expectation

Ei(s¢y1) and the forward rate f; are formed. For the long-term country

(A+ra)
(1+7"f)

specific variables Fy(s), and C'Pong-term used in the empirical section,
we use their four quarters average value for each year of our annual panel
data. An alternative proxy for (—C'Pong.term) 18 also calculated by using the
annual sovereign rating (rating) published by S&P, transformed on a scale

from 0 to 1, where 0 corresponds to D and 1 to AAA rating.

2.5.4 Methodological issues

In order to explore the determinants of observed 8, v* and F'C' D dummy
(proxy for existence of a risk management department) we run regressions and
evaluate their predictive power.?® For 3* we use the maximum likelihood esti-
mation procedure and the TOBIT specification since our dependent variable
is truncated at value 0. The optimization algorithm used is the Quadratic
Hill Climbing and we use the Huber/White method for robust covariances.

We use different specifications in order to evaluate the stability of our para-

2TResults do not change substantially when we use four quarters’ averages for our annual

proxies.
28Note that we do not include an FD dummy variable here. The few observations of

firms with zero F'D in our sample, do not help to provide an insight from estimating a
binary model of "use" and "no use" of F'D. We thus focus the analysis on the degree of

use of foreign debt.
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meters and present the trade-off between multicollinearity and specification
error for calibrating our model. We also evaluate the relative importance of
"firm specific" versus "country specific" variables, by performing likelihood
ratio tests for redundant variables.

For the use of derivatives estimation, we use Cragg (1971) two stage
model specification and follow Allayannis and Ofek (2001) since the man-
ager’s decision of whether to hedge or not is different from the decision of
how much to hedge. The first stage is a binomial probit estimation which
relates firm and country specific characteristics to a firm’s likelihood of using
FCD. We test its predictive power by comparing our estimated probability
with a benchmark model of assigning constant probability to the two possible
outcomes.

The second stage is a regression where we estimate the factors that influ-
ence the firm’s decision on v*. We use both a pooled least squares estimation
where only F'C'D users are considered, as well as a truncated regression with
TOBIT specification. Least squares estimation uses White’s heteroscedas-
ticity consistent covariance matrix. Apart from standard robustness checks
for multicollinearity (Variation Inflation Factor - VI F') and F tests, we eval-
uate each time the relative importance of "firm specific" versus "country
specific" variables, by performing likelihood ratio tests for redundant vari-
ables. In order to address the issue of endogeneity between the two decisions
(6" and ~v*), we perform Hausman’s test by introducing the residuals of the
first regression as an independent variable in the second. The coefficient is
marginally insignificant, suggesting that endogeneity is marginally rejected.
This suggests that there is more evidence for a separation between one short
and one long-term decision. Due to the marginal presence of this evidence,
we also perform a simultaneous equation testing for both financial instru-
ments’ choice. This serves as a robustness check for the stability and the

significance of our parameters.
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2.6 Results

2.6.1 Motivation for the use of foreign debt

In this section, we empirically study the determinants of emerging mar-
ket firms’ use of foreign currency tools, starting by foreign debt F'D (observed
[* ratio). In table (2.7), we present the maximum likelihood TOBIT esti-
mations of regressions explaining the §* ratio of equations (2.2) and (2.10).
The three specifications presented (I, IT and III) differ in the proxies of the

country specific variables used. Specification (I) concerns a regression includ-

1+Td
1+rf

ing separately the two variables ( and FEy(s)) consisting the long-term
currency premium, adjusted by the long-term exchange rate variance. The
second specification (II) includes C' Py term directly as in equation (2.10) and
the third (IIT) uses the adjusted sovereign rating as a proxy for the long-term
currency premium (—C'Ployg term). The rest of firm specific variables are in-
cluded as control variables suggested by existing risk management literature.
They may not be explicitly present in 5* of equations (2.2) and (2.10), but
their impact is considered theoretically through the risk aversion coefficient
R. One may note that no short-term variables are included in the estima-
tion, since theoretical evidence from section 2.4 suggests that the choice of
B concerns the long-term horizon.

One may first observe that, as expected, foreign currency generating as-
sets («) significantly increase the firm’s foreign debt ratio. It shows that
a and " are indeed used as complements among our sample firms. This
confirms section 2.4 theoretical prediction of equations (2.2) and (2.10) that
5" increases in the currency exposure of .. It therefore confirms the hedging
motivation for the use of foreign debt. It is also in line with Allayannis and
Ofek (2001), Kedia and Mozumdar (2003) and Elliott et al. (2003) who find
that large US firms hedge their exposure via foreign debt. An additional

explanation for that is that o can often play the role of collateral for foreign
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loans as well.

Another test of the theory predictions of section 2.4 concerns the "coun-
try specific" variables. According to the more detailed specification (I), the
ratio §* is decreasing in the long-term public expectation of devaluation
and increasing in the long-term interest rate ratio. Firstly, this means that
the rational expectations model holds with firms reducing their positions on
foreign debt, when the expectation of devaluation increases. Secondly, the
positive relation with the long-term interest rate ratio confirms Allayannis et
al. (2003) findings on Asian firms that foreign debt is often induced by the
lower cost of borrowing abroad. The novelty with respect to their finding is
that this interest rate ratio is not the unique significant country factor and it
can be viewed in relation to the long-term currency premium. Specification
(IT) confirms our model’s prediction that 5* is increasing in the long-term
currency premium CPFgpgterm- There is hence evidence that non-financial
firms proceed to long-term speculation via the use of foreign debt.

The multicollinearity test for specification (I) gives a VI F ratio exceed-

474 and FEy(s) variables. We

1+7"f

ing 25%° due to high correlation between
thus provide two alternative specifications (IT) and (III), where we replace
these variables by CPong.term directly or by the rating variable proxying for
—C'Pong-term- These variables are also significant at the 90% confidence level
with the expected sign and now multicollinearity tests are rejected without
having induced any serious specification error.*’ We thus obtain robust em-

pirical evidence that foreign debt decision is partly motivated by a long-term

29One rule of thumb about multicollinearity testing suggests that it is of a serious concern

if the variance inflator factor (VIF') ratio exceeds 25.
300ne may note that usually in order to confront multicollinearity one may drop some

regressors that are highly correlated with each other. The risk in such a procedure is to
omit an important variable suggested by the model, which induces a specification error. In
our case, we prefer to use alternative proxies for the same variable in our three specifications

and check for their robustness.
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speculative term as well.

Another country variable, such as the "Dom Credit ratio" proxying for
financial development does not seem significant and this could be related to
the insignificance of "LCDebt ratio". A significantly negative "Dom Credit
ratio" would indicate that the lack of domestic monetary credibility and
depth of domestic debt market provides further motivation for issuing F'D.
This would mean that local debt and foreign debt are complements since
local markets are insufficiently deep.® We would thus expect a significantly
positive coefficient for "LCDebt ratio", which is not the case either. The
alternative hypothesis is that local debt and foreign debt are substitutes and
that firms just choose the lowest cost financing solution. The insignificance
of these variables does not permit us reject any of the two hypotheses.

A theoretical prediction of equations (2.2) and (2.10) that can be proxied
through various other "firm specific" variables is that the more risk averse
the firm is, the less it is inclined to use F'D (% < 0). Note that this
prediction holds under the condition that the long-term currency premium
is positive, which is likely to be the case for emerging markets, as opposed to
developed ones. We choose to state here the most significant determinants
among these other "firm specific" factors that influence the decision of 5.
Firstly, we observe that the more liquid the firm is, the less it is induced to
issue F'D. This confirms Allayannis and Ofek (2001) finding for US firms.
Another significant result for the choice of 5* suggests that profitability, as
measured by "Gross margin" lowers significantly foreign debt use. This is
also explained by Allayannis and Ofek (2001) for US firms by the fact that
more profitable firms are able to generate internal funds more easily and less
costly than less profitable firms; as a result, they need to use less F'D. The
positive impact of "CapExpenditures" suggests that foreign debt is also used

as an important source of funding. Finally, the negative impact of size is the

31See Allayannis et al. (2003) finding on Asian firms.



CHAPTER 2. ESSAY ON FIRMS’ USE OF FX INSTRUMENTS 64

least intuitive result and could be due the size bias inherent in our sample
and thus introducing noise on our proxy used.

In order to emphasize the importance of the market context of our sample
as opposed to various studies focusing on developed markets and depicting
"firm specific" driving factors, we perform a test comparing the significance
of two groups of variables: "firm specific" versus "country specific". The re-
dundant variables test allows to test for the statistical significance of a subset
of explanatory variables. The test hypothesis is whether a subset of variables
in an equation all have zero coefficients and could thus be deleted from the
equation. In table (2.8), we present the results of the F and likelihood ratio
(LR) test statistic. The F-statistic has an exact finite sample F-distribution
if the errors are independent and identically distributed normal random vari-
ables and the model is linear. The LR test is an asymptotic test. We reject
the hypothesis that any group of variables is redundant according to the as-
ymptotic test at the 99% confidence level. The total variability of 5* (R?)
is explained slightly more adequately in a model with exclusively "firm spe-
cific" variables, than a model with exclusively "country specific" variables.
Still, the robustness test suggests that by omitting country specific factors

when studying the optimal 5* choice, we introduce an important bias.

2.6.2 Motivation for the use of foreign currency deriv-

atives

As explained in the methodology section, we separate the analysis of v*
choice in two stages. The first stage, presented in table (2.9), is a binomial
probit estimation which relates firm and country specific characteristics to a
firm’s likelihood of using F'C'D. The second stage, presented in table (2.11),
includes an analysis of F'C'D users only, as well as a truncated regression of

all firms, where we estimate the factors that influence the firm’s decision on



CHAPTER 2. ESSAY ON FIRMS’ USE OF FX INSTRUMENTS 65

the notional amount of the instruments used.

Table (2.9) presents the Probit estimates for "FC'D dummy" which is
defined as the firm’s decision whether to use F'C'D or not. We argue that this
variable signals the existence of an established risk management department
within a firm. The creation of such a department is often associated with
large sunk costs, but its maintenance is not considered as excessively costly.

The general specification to test is

FCD dummy = u, - (firm specific vatiables) 4 us - (country specific variables)
(2.21)
This relationship concerns mostly the long-term horizon decision process
and is not included in our theoretical model of section 2.4. Among the ex-
pected results from risk management literature we find a positive induction
of creating such a department by a large long-term currency mismatch a— f3.
In other words, the firm decides whether to establish a risk management de-
partment in relation to the long-term currency exposure. We also document
a size effect suggesting that due to the large sunk costs of setting up a risk
management department, large firms are more inclined to use one. More-
over, the creation of such department is more likely among firms with more
financial distress, less profitability and more foreign debt proportions.
The most remarkable result of the reasons a firm decides to hedge or not

is the relative importance of "country factors". In particular, the impact of

1+Td
1+7‘f ’

E(s), 02, respectively on the FC'D dummy decision is significant and
with the expected sign. The multicollinearity test for specification (I) gives
a VIF ratio exceeding 25 due to high correlation between ij:—:j and Ey(s)
variables. We thus provide an alternative specification (II), where we replace
these variables by CPopg-term directly. This variable is also significant at the
99% confidence level with the expected sign and now multicollinearity tests

are rejected without having induced any serious specification error.

We perform again a test comparing the significance of two groups of
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variables: "firm specific" versus "country specific". The redundant variables
test allows to test for the statistical significance of a subset of explanatory
variables. We reject the hypothesis that any group of variables is redundant
according to the asymptotic test at the 99% confidence level. The total
variability of FC' D dummy (R?) is explained more adequately in a model with
exclusively "country specific" variables, than a model with exclusively "firm
specific" variables. We thus conclude that they consist significant factors in
explaining the decision of operating a risk management department.

For a robustness check, in table (2.10), we present a prediction evaluation
of the suggested probit model, which shows that the estimated probability
outperforms the benchmark model by more than 50%. Table (2.10) shows
type I and type II errors of the estimation model compared to a benchmark
model that assigns a constant 100% probability to a firm deciding to use
FCD and a constant 0% probability to a firm not making use at all. We
notice that our model predicts a 7.77% less correctly the observations of
"use" (103 observations), but 58.97% more correctly the observations of "no
use" (39 observations), thus resulting on an weighted total percentage gain
of forecastability of 38.46%.

The second stage of our estimation concerns the optimal currency deriv-
atives ratio v* derived from the theoretical model and equations (2.5), (2.6),
(2.15) and (2.16) in section 2.4. In table (2.11), we present four specifications
explaining the v* ratio. The first specification (I) concerns a least squares
regression among F'C'D users that considers 5™ as exogenous (equation 2.15).
The second, third and fourth specifications (II, III, IV) test equations (2.6)
and (2.16) where * is replaced by its long-term explicative variables. The
three latter specifications differ in that each time we use different country
specific variables to account for the robustness of the coefficients and multi-
collinearity.

The first specification (I) concerns a pooled least squares estimation
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among F'C'D users and considers [ as an exogenous regressor. Foreign cur-
rency derivatives appear to be used as complements to foreign debt and
substitutes to foreign assets, as indicated by equation (2.5) as well. In spec-
ifications (II), (III) and (IV) there is an important change in these inter-
relationships. By replacing £ optimal value from equation (2.2) with its
long-term proxies there is a particular mechanism that leads +* appear as
a significant complement of « [equations (2.6) and (2.16)]. This is due to
the fact that an increase in the long-term inherent exposure of the firm o
leads to a large increase in long-term (%, which necessitates a simultaneous
further increase in short-term v* in order for the firm to hedge its exposure
(even though a and +* are both expressed in terms of long foreign currency
positions). This is shown by the sign of « coefficient among the four differ-
ent specifications and confirms that one motivation for v* use is hedging, in
alignment with section 2.4 predictions. This means that F'C'D are used by
our sample firms as complements to foreign revenues in covering exchange
rate exposure contrary to Allayannis et al. (2003) finding on Asian firms.

For specifications (I) and (II) we reject all multicollinearity tests, how-
ever this is not the case for specifications (III) and (IV), where we obtain
a VIF ratio exceeding 25 due to high correlation between f; and Fy(syy1)
variables. We decide nevertheless to report these specifications as well in or-
der to confirm that the two components of the short-term currency premium
C Pihort-term €xhibit the expected sign. We finally include the truncated TO-
BIT specification (IV) in order to check the robustness of the estimates with
respect to sample variations.

The results on "country specific" variables show that major motivations
for the use of currency derivatives are hedging and adjusting the long-term
speculative position, and to a lesser extent, speculating in the short-term.
The significance of long-term currency premium with the expected positive

sign reveals that currency derivatives are used indeed for adjusting the long-
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term speculative position. On the other hand, short-term country variables
are rarely significant even though they exhibit the expected sign. This shows
us that currency derivatives are less used for short-term speculative purposes.
Nevertheless, we find a significant negative impact of the short-term interest
rate ratio as reflected in f; on v*. This is evidence in favor of Stulz’ (1996)
selective hedging theory and Allayannis’ et al. (2003) claim that foreign debt
is often induced by the lower cost of borrowing abroad and that an increase in
~v* would increase this cost. Another country variable, such as "Dom Credit
ratio", suggests that the more developed the local financial markets are, the
higher is the degree of use of F'C'D tools.

As far as conclusions for the markets’ functioning are concerned, an in-
teresting question arises: Does a greater expectation (threat) of short-term
currency depreciations induce firms to use F'C'D significantly more or are
derivatives markets too costly to access? In other words, by considering
Ei(si11) as a proxy for aggregate country exposure to a short-term deval-
uation, do firms in more exposed countries to crises use F'CD significantly
more than in other countries? Table (2.11) (specifications III and IV) gives
a positive answer to our research question. Knowing that F;(s;1) is pub-
lic information that is incorporated in the price of the different derivative
instruments, we observe that firms still find it profitable to access these mar-
kets and insure themselves against a risk that is becoming higher. In other
words, firms could use and access foreign currency derivatives markets when
the need was greater. We thus draw the conclusion that derivatives mar-
kets functioned better during our sample period than during previous crisis

periods, as documented in theoretical and empirical literature so far.?

32 Allayannis et al.(2003) find that all other country specific variables become insignif-
icant when interest rate differential is taken into account. In our case, currency premia
proxy accurately a country’s aggregate currency exposure, which allows us for further
conclusions about the role of derivatives markets. Cowan et al. (2005) and Bartram et

al.(2006) also study country specific effects but not grouped according to time horizon, as
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We decide to use as control variables some firm specific variables pro-
posed by traditional risk management literature as major motivation factors.
Among them, there are three which are most often significant. Our size
proxy surprisingly exhibits a negative coefficient, but Nance et al. (1993)
proposed as an explanation the fact that smaller firms have proportionally
higher bankruptcy costs and thus higher motivation for hedging. Gross mar-
gin also exhibits a negative sign indicating that profitability signals financial
distress and is in alignment with US studies and contrary to Allayannis et al.
(2003) finding and explanation for Asian firms. Finally, "CapExpenditures"
have a rather positive impact on 7*. Together with "Market to Book" (even
though the latter is insignificant), this provides evidence in favor of Froot et
al. (1993) and Clark and Judge (2005) suggesting that hedging is increasing
in investment opportunities. On the contrary, we find no significant impact
of liquidity or debt structure proxies on the v* ratio.

In order to emphasize the importance of the market context of our sample,
we perform once more a test comparing the significance of the two groups of
variables: "firm specific" versus "country specific". We reject the hypothesis
that any group of variables is redundant according to the asymptotic test
at the 99% confidence level for all four specifications. The total variability
of v* (R?) is explained on average slightly more adequately in a model with
exclusively "firm specific" variables, than a model with exclusively "country
specific" variables. Nevertheless, there is an omitted variable bias if one does
not consider the group of "country specific" variables while exploring the
determinants of 7* in developing countries.

In order to address separately the problem of potential endogeneity be-
tween the 5% and v* choice, we also consider a simultaneous-equation spec-
ification presented in table (2.13). We choose a two-stage least squares es-

timation procedure in which we define foreign debt as a second endogenous

in our case.
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variable in the optimal v* estimation. An encouraging result is that the sign
and significance of the obtained coefficients are similar to the ones obtained
with the ordinary least squares and TOBIT estimations. Among the most ro-
bust results, we first retain the complementary relationship between currency
derivatives and foreign debt. In addition, currency derivatives’ use is moti-
vated by adjustments to the long-term speculative and hedging components

created by foreign debt use.

2.7 Discussion on the impact of the use of

financial tools

In the preceding sections, we analyze the possible motivations of the use
of hedging financial instruments on a firm and country specific level. An
interesting direction for further research is to study the implications of the
use of these tools. This section sheds some preliminary light on whether the
use of F'C'D and F'D in developing corporate sectors had a significant effect
on the firm’s operating performance (gross margin) and capital structure
choice (leverage) during our studied period. For this reason, we estimate the

following specification
Gross margin, leverage = m; - (currency instruments) + controls  (2.22)

On a univariate level, we use standard t-tests of differences in median
change presented in table (2.14) and show that firms not only manage to roll-
over, but even increase their derivatives’ position after the major devaluation
events. We thus contradict evidence from the Asian crisis of severe illiquidity
and very large spreads that resulted in a decline in firms’ derivatives positions

during and after the crisis.>®* We also find that users significantly outperform

33See Allayannis et al. (2003).
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(operationally) non-users in our pooled sample and both results can be due
to the recent development of the derivatives markets.

On a multivariate level, table (2.15) presents two regressions in which fi-
nancial instruments appear as explanatory variables for operating gross mar-
gin and leverage, respectively. In both estimations, multicollinearity tests are
rejected. In the second estimation, a and 3 are omitted and -~ is replaced by
FCD in order to avoid endogeneity with the dependent variable (leverage).

The study of the impact of the use of financial tools on operating per-
formance confirms univariate results. We find evidence that the extent of
derivatives used (v) has a positive impact on operating gross margin during
the studied period. Derivatives markets’ recent development has reduced the
illiquidity problems that hedgers were facing in previous crises, particularly
when in need to roll-over their short-term positions. Additionally, there is a
positive impact of S on performance. Among the control variables, operating
margin is increasing in size and decreasing in liquidity and leverage.*

As far as their effect on firm’s capital structure (leverage) is concerned,
we verify Leland (1998) that a firm increases its debt capacity by increasing
its hedging ratio v*.*> Leverage is significantly increasing in the amount of
FCD used. This can be interpreted in relation with theories linking hedging

6 according to which a potential signal

and probability of financial distress,?
(via hedging use disclosures for example) that a firm has lower risk of distress
could facilitate its debt capacity. Among the control variables, leverage is
decreasing in size and liquidity. Summarizing, one may see that the use of

FCD and F D has an impact through different routes on performance, capital

34We reject Forbes (2002) claim that there is no robust relationship between performance

variables and debt exposure.
35This confirms also Graham and Rogers’ (2002) suggestion of motivation for using

FCD for tax incentives since they increase interest tax deductions via the increase in debt

capacity.
36 As in Fehle and Tsyplakov (2005).
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structure and investment decisions which merits further examination.

2.8 Conclusions

This study sheds light on the use of foreign exchange financial tools
among emerging market cross-listed firms. We develop a simple model suited
for the different characteristics of ADR firms, such as relatively large size
and international orientation. On a two-horizon decision making process,
we obtain the firm’s optimal foreign debt ratio 5* and its optimal currency
derivatives ratio v*. We link the first optimal choice to the long-term horizon
and the second optimal choice to the short-term. Based on an emerging
market context, we link both optimal choices to country currency risk premia
for each corresponding time horizon. Both choices, thus, depend on firm
as well as country specific factors, in particular the public expectations of
devaluation in both time horizons.

We calibrate our model using a unique data set on Latin American ADRs
around the currency turmoils of 2000-2003 in five countries of the region. We
are able to sustain the hypothesis that an ADR firm’s optimal use of financial
tools is a positive function of both its idiosyncratic and country exposure.
We find that rational expectations assumptions hold for the use of both fi-
nancial instruments, since $* and +* decrease and increase respectively as
the probability of devaluation of their corresponding time horizon increases.
We provide evidence that the choice of the two types of instruments cannot
be treated independently. We finally show that country specific variables
are important determinants of 5*, v* for our emerging market sample, since
their non-consideration creates a significant omitted-variable bias. The sig-
nificance of country specific factors as motivations for hedging gives us the
chance to assess that derivatives markets are able to act as a hedging tool in

developing countries in difficult periods, at least better than in the past.
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Among the various firm specific determinants of 5* and v*, most evidence
from extensive developed markets literature and scarce emerging market work
is confirmed in the case of 5* (influence of long-term currency mismatch,
profitability, liquidity and growth opportunities being the most significant).
Evidence from the firm specific determinants of v* suggests that foreign cur-
rency generating assets may have a positive impact, due to the indirect effect
of the long-term choice of 5*. Summarizing the motivation of use of these two
categories of tools, we decompose and identify the speculative and hedging
motivating factors for each one. We find evidence that foreign debt is used
for hedging and speculation in the long-term, whereas derivatives are mostly
used for adjusting the long-term speculative and hedging positions and less
for speculating in the short-term.

In concluding, one limitation of this study is that its results are not
automatically applicable for small firms, due to the characteristics of our
representative firm. Undoubtedly, this is a topic for further research where
one could consider more countries in different regions of the world and in a
longer time series horizon, in order to draw conclusions with wider confidence
intervals about how risk management varies across regions and countries.
The question of speculation vs. hedging is topical and this study shows
that both motivations are present in firms’ use of financial tools in emerging
markets. Studying derivatives markets and their accessibility by firms in
emerging markets during difficult periods may help us bring together these
firms’ particular characteristics and needs with market characteristics, so as

to make the latter more effective and the former more protected.
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2.10 Appendix - Optimal hedging ratio

Firm’s maximization problem. We assume that net worth follows a normal
distribution®”, hence the expected utility problem may be transformed to an

equivalent mean variance optimization.

Step 1. Long-term decision

max Eo(UWr)) & maxf (Eo(Wr), O'WT) (2.23)
with
OEy(Wr) OWT . OE(Wr)  fo UWT .
FOC : f a7 + fo 95 0= —86 + = 1,08 =0 (2.24)
where

fa 1 Ey(U"(Wr)) 1 . . :

2= = — R, and R = Relative Risk Aversion (firm

fi 2 Ey (U (Wr)) 2Wy (firm)
(2.25)

The firm’s net wealth in the long run period 7' is given by

Wr = g—zwoa(l—l—r?)—l—(Ao—an)(1—1—7’5‘)—i—zwgﬁ(l—krf)—(Bo—ﬁ’WO)(l—i—rd)
(2.26)

with first two moments:

EO (WT> = W()E[)(S) [Oé(l + 7“}4) — 6(1 + ’f’f)]—F(Ao—OéWo)(l—l—Té)—(Bo—BWU)(1—|—7"d)

Oty = We [P +717)? + B2 (1 +7)* = 2081 +17) (L +1p)] 035 (2:27)

37Tt may be implausible to assume that the net worth is unbounded towards the left tail
of its distribution. What is important here, though is to retain that, in this model, the

firm’s manager is a mean-variance optimizer.
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By solving the FOC of equation (2.24), we obtain the optimal foreign

debt ratio
(1+ra)
Ro?o(1+ry) (1+7ry) '
speculativ;rcomponent hedging (;(;mponont

The firm thus exhibits a net long-term currency mismatch equal to

1 1
| e S
S N [CPong-term + (1 = 14)02 o R] (2.28)

The sign of the net long-term currency mismatch will be defined by the

relation below

(8" — @) > 0 & CPongterm + (1} —14)02 R > 0 (2.29)
Step 2. Short-term decision
m’?X Et(U(Wt+1>) <~ m’?Xf (Et(WtJrl), O-I2/Vt+1) (230)
with
OB (Wit1) i, OE(We1) | fooW,
FocC: fj————= — == S =0 (231
fi o + f2 0 oy +f1 oy (2.31)

The firm’s net wealth in short run period ¢ + 1 is now given by

S
Wipr = ngt 1+ )™ 4 (A — aWy) (1 +rdH) ™ —
t
S‘t;—lWﬁ (1 +Tf)(1/n) (Bt o B*Wt)<1 +Td)(1/n) +
t
— F
W {_@ﬂ o]
St
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S.
Wi = Wt{ gi-l [ (1—|—r}4)(1/n) — " (1+7’f)(1/n +’Y] ’th}
t

+(Ay — aW) (1 + rHY™ (B, — B*W) (1 + rg) Y™ (2.32)

EWi) = Wi{E(ser) a1+ ) — g5 (1 +rp) ™ 4] — £} +

+(A; — aW) (A + rH Y™ (B, — B*W) (1 + rg) ™ (2.33)

0%y, = W2 [a(1+ 7)™ — 57 (14 1) 14]% 02, (2.34)

e By solving the FOC of equation (2.31) and keeping " as an exogenous
variable, for the most general case where a@ > 0, we obtain the optimal

foreign currency derivatives ratio

E —
v = M +B8 (1471 — a1 + r4 )(l/n) (2.5)
Ro?, y
S—— currency mismatch component

speculative component

When replacing with the optimal 8 ratio of equation (2.2) for the

long-term period, we end up with

(1+47rg) E,
[E(st41) — [i] (i) — Eols)
t = —_— -C -C 2.6
7 Ro?, * Ro?, 1ty (2.6)
—— —— ~
short-term long-term

speculative component speculative component

with
C, = ! ) 0 2.35
= (o) 2 (23
1 1+TA) nT_l
EVNESE N B Gt 2 B for 4
Cs (T+7%) ((1—|—7‘f) > 0 for 1y > 1y

The currency mismatch in the short-term period is measured with re-

spect to the difference between the long-term mismatch (5 — «) and
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the optimal net foreign currency derivatives proportion v*. The firm
thus exhibits a net short-term currency mismatch equal to

1
(1+ Tf)—RU?,oUg,t.

(6" —a—79") =

(1= +r)n) o2 {558 — Fo(s)} — [Bi(sen) = A1+ 770020+
o () (1= Atrpn) = W) (1= A+ rf))) Ro?oo?,
(2.36)
1
L +rf)Ro? 0%,

i(ﬁ*—a—v*)Z(

(1 —(1+ Tfﬁ) Jg,tcplong—term + (1 + Tf)gg,oopshort-term"‘
o () (1= Atrp)n) = @) (1= A+ rf))) Ro?oo?,
(2.37)
In the extreme case where the segmentation between the short-term
and the long-term decision becomes extremely large, in other words, if
there are n — oo short-term periods in each long-term period, we then
obtain

lim (1 +77)% =1 and lim (1+7})% =1 (2.38)

n—0o0 n—oo

and thus the net short-term currency mismatch is just a positive func-

tion of CPyort-term as given by

(B —a—7") >

: C-Pshort—torm (239)

2
Ros,

e For a« = 0,8 = 0, there is no currency mismatch in the long-term
and the optimal hedging ratio depends exclusively on the short-term
speculative component. Thus the firm may still find it optimal to use

FCD for speculative reasons if this short-term component is non-zero.

* [Ei(St41) — fi]
v = Ro?, (2.40)
—_————

short-term

speculative component
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2.11 Tables

Table 2.1: Descriptive statistics of our sample firms and data on their use of
financial instruments. Panel A presents our sample and time span. Panels
B and C present information about the use of different financial tools during
our sample period.

Panel A. Sample of firms, time span and emerging market environment

Country  Time span # firms % market cap Major event
(> 25% sem. depr.)
Argentina  2000-03 14 56.6% Dec 01- May 02
Brazil 2000-03 34 26.1% Apr 02- Sep 02
Venezuela  2000-03 3 5% Aug 02- Jan 03
Chile 2000-03 17 17.4% none
Mexico 2000-03 35 29.4% none
Total 103 26.9%

Panel B. Percentage of use of financial tools around the major events

Country %E'CD users (in our sample) % F'D users (in our sample)
Year before Year after Year before Year after
Argentina 64.29% 50% 85.71% 100%
Brazil 67.65% 79.41%% 91.18% 94.12%
Venezuela 33.33% 33.33% 66.67% 100%
Chile 58.82% 82.35% 64.71% 82.35%
Mexico 25.71% 40% 80% 91.43%
Total 50.49% 61.17% 81.55% 92.23%

Panel C. Preference of use among different types of FCD in our sample

Country % Forwards % Futures % Options % FX swaps

Argentina 33.3% 11.1% 22.2% 33.3%
Brazil 13.5% 2.7% 16.2% 67.6%

Venezuela 25% 12.5% 12.5% 50%
Chile 46.2% 7.7% 7.7% 38.5%
Mexico 29.6% 3.7% 11.1% 55.6%

Total 29.5% 9.8% 11.8% 49%
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3.1 Title

"ADR Spreads and their Informational Con-
tent: the Role of Relative US Investor Senti-

ment"!

3.2 Abstract

ADR spreads are observed differences between returns on ADRs and returns
on underlying shares after adjusting for exchange rate changes. While re-
flecting various sources of market segmentation, they can be considered as
an indicator of US investors’ relative optimism or pessimism. A panel data
analysis of firms with ADR programs from 35 countries during the period
1997-2007, documents significant spread levels and suggests that spreads are
as importantly affected by market microstructure differences as by relative
investor sentiment. There is evidence that ADR spreads have significant pre-
dictive power over next period’s ADR returns and over various active trading
rules’ returns. On a time series level, major events, such as the terrorist at-
tacks of September, 11, are identified as structural breaks in the evolution
of US investors’ sentiment, as well as on its impact on ADR spreads. On a
cross-sectional level, markets are "partially segmented" and the relative im-

portance of spreads’ factors varies between emerging and developed markets.

!This paper has been presented at the 7th Swiss Annual Doctoral workshop (Gerzensee
2008), the 7th Conference on Research on Economic Theory and Econometrics (Naxos
2008), the 6th INFINITI conference (Dublin 2008) and the Paris December 2008 Finance
International Meeting AFFI-EUROFIDAI and the 12th Conference of the Swiss Society for
Financial Market Research (Geneva). I would like to thank Henri Loubergé for supervising
my work and Tony Berrada, Pierre-André Dumont, Dusan Isakov, René Stulz, Mathias
Thoenig, Philipp Fasnacht, Jan Kulak, Jérome Lahaye, as well as seminar participants for
valuable feedback.
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KEYWORDS: ADR, spread, investor sentiment, informational content
JEL classification: F31, F36

3.3 Introduction

This work examines discrepancies between returns on American Deposi-
tary Receipts (ADRs) and returns on their underlying shares (UND). We
document that average worldwide ADR returns are on an annual level about
2% lower than underlying returns after adjusting for exchange rate changes.
We observe that such "ADR spreads" are larger in absolute value for emerg-
ing market firms and more volatile after major events, such as the terrorist
attacks of September 2001. It is natural to claim that ADR spreads, what-
ever their origin is, they do reflect market segmentation, otherwise arbitrage
mechanisms should make them disappear. The main purpose of this study is
to provide explanations as to the sources of these spreads and evaluate their
informational content. Are ADR spreads mostly due to market microstruc-
ture reasons, such as illiquidity, short-selling practices, or the degree of a
country’s market development? Alternatively, are ADR spreads mostly due
to different investors operating in various markets, thus introducing a degree
of heterogeneous market perception, or the so-called "sentiment" effect? If
both explanations are relevant, it would be useful to evaluate their relative
economic importance. An additional goal related to explaining spreads is to
study the nature of information that ADR spreads convey for international
investors.

Our study provides answers by examining ADR spreads on a worldwide
sample of firms during the period 1997-2007 and by analyzing their determi-
nants and variation across time and regions. After controlling for market mi-
crostructure issues, such as market illiquidity, we claim that a significant part

of ADR spreads reflects US investors’ sentiment. The importance of ADR
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spreads’ factors varies across regions of the world, or after major events. ADR
spread data provides us with a natural laboratory allowing us to test several
additional hypotheses as well, such as the extent of markets’ integration, or
the predictive power of current ADR spreads in the future return generating
process of financial assets. This work’s focus is not on a firm’s decision to
cross-list and its valuation premium, but rather on whether returns of es-
tablished ADR programs are affected by investor sentiment. Such evidence
partly explains ADR spreads. The influence of sentiment is complementary
to other sources of market segmentation related to arbitrage barriers due
to market microstructure. Extensive literature on explaining similar pricing
puzzles, has shed light on the role of each source of market segmentation sep-
arately, but less on the complementary relation of the role of both sentiment
and market microstructure sources.

Two pricing puzzles that could be seen as "predecessors" of studies on
ADR spreads include the closed-end fund discount? and the country fund
discount puzzle.®> The price discrepancy in their case concerns the differ-
ence between the share price of the fund and the Net Asset Value (NAV) of
the weighted average of the assets in which it is invested. Researchers have
proposed explanations from both market microstructure and sentiment ap-
proaches as sources of such market segmentation. Most of these explanations
have their analogies in our ADR spreads context.

From a market microstructure point of view, there have been three major
explanations put forward. The first concerns the fund’s managerial skills,
implying that they can be an asset or a liability not reflected in underlying
NAV.* The second explanation refers to the fund’s tax liabilities that are

not captured in reported NAV. Thirdly, researchers have proposed the illig-

2 Among the first to document and propose explanations for this puzzle are Pratt (1966),
Boudreaux (1973) and Malkiel (1977). For a summary, one may see Ross (2002).

30ne may see Bonser-Neal et al. (1990), Bodurtha et al. (1995), Klibanoff et al. (1998).

4See Frankel and Schmuckler (2000), Berk and Stanton (2007).
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uidity of fund assets and other barriers to arbitrage as an additional reason
why NAV may be overvalued. These explanations have their analogies in
our framework of ADRs and their underlying shares (UND). More specif-
ically, managerial skills may correspond to asymmetric information among
different investor groups, which may make UND assets less noisy. Instead of
tax liabilities, one may consider differences in trading costs, including bid-
ask spreads and brokerage fees. Typically, transaction costs are higher for
example in emerging markets. Finally, illiquidity of underlying shares and
markets versus illiquidity of ADRs may also account for significant pricing
differences between the two markets.”

An additional explanatory factor for closed-end funds discounts has been
proposed by investor sentiment theory.> Proponents of this theory claim that
premium changes reflect differential sentiment of two distinct investor groups,
institutionals and small individuals, with the latter dominating positions in
closed-end funds. Critique on this theory” is based on limited economic signif-
icance of the sentiment index in explaining stock returns, as well as inability
to control for market-wide sentiment. However, the development of country
fund discount literature comes to confront the market-wide sentiment cri-
tique. NAV are established in local markets outside the US. Therefore, to
the extent that foreign investors are unaffected by noise-trading and the so-
called "pseudosignals", NAV can be safely used as a benchmark for evaluating
US market sentiment. There is a clear analogy in ADR spreads. Interna-
tional capital barriers and costs of international transactions may make the
distinction between US investors and local investors sound not implausible.

UNDs are traded in local markets outside the US, therefore to the extent

’Acharya and Pedersen (2005) illustrate the mechanism in detail in their liquidity
adjusted asset pricing model.

6See Zweig (1973), DeLong et al. (1990), Lee et al. (1991), Chopra et al. (1993),
Barberis et al. (1998).

"See Chen et al. (1993), Elton et al. (1998), Doukas and Milonas (2004).
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that foreign investors are unaffected by noise-trading, UNDs can be safely
used as a benchmark for extracting US market sentiment.

The persistence of ADR spreads is a puzzle, since ADR securities repre-
sent claims on the same expected future cash-flows as their underlying assets.
One would expect such spreads to disappear due to arbitrage mechanisms.
There are, hence, several reasons that make examining such spreads a par-
ticularly instructive task. The advantage compared to both closed-end fund
and foreign country fund study frameworks is that their firm-specific nature
provides us with data on a more micro-level. Before testing any arbitrage
opportunities that rise from such discrepancies, one should bear in mind two
aspects. On one hand, in an ADR context it is easier to set up a replicating
portfolio, as compared to country fund literature. On the other hand, it is
costly to perform transactions on an international level and the importance
of market microstructure issues is high in our framework.

In order to form our testable hypotheses, we use results from existing
literature explaining discounts of the type of closed-end funds and country
funds discussed above,® as well as on pricing of ADRs from an investor’s per-
spective.” Studies on ADR spreads are quite recent, with Kwon et al. (2005)
and Bae et al. (2007) focusing on exchange rate premium determinants and
Aggarwal et al. (2007) and Chan et al. (2008) focusing on liquidity and
other market microstructure explanatory factors. A group of papers that
are closely related to ours include Suh (2003), Grossmann et al. (2007) and
Arquette et al. (2008) that show evidence that arbitrage costs, ownership re-
strictions and consumer sentiment do explain to some extent the differences
in prices between ADRs and UNDs. We extend their results on explaining

ADR price discrepancies, by using direct measures for investor sentiment and

8 Apart from market microstructure and sentiment factors, Froot and Ramadorai (2008)

depict the role of institutional portfolio flows.
9Related literature includes studies by Kim et al. (2000), Fang and Loo (2002), Boldin
et al. (2006), Aggarwal et al. (2007).
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by showing that there is a persistent negative relation between US sentiment
and ADR spreads. We also provide some theoretical interpretation for this
persistent negative relation.

Our contribution can be summarized in four points. Firstly, we find
evidence of a significant US investor sentiment component in the changes
of ADR spreads. Secondly, we document other factors explaining part of
the observed ADR spreads, such as relative market illiquidity, the degree of
the home country’s market development, the presence of short-selling con-
straints and investors’ expectations about fundamentals. Moreover, we high-
light cross-sectional differences of their impact on spreads across different
regions of the world. Thirdly, we are able to identify structural breaks in
the evolution of US investor sentiment as well as on its relation with ADR
spreads. These breaks are observed around major events, such as the terror-
ist attacks of September 2001. Finally, we document that there is significant
informational content in ADR spreads that could be used in order to cre-
ate profitable active investment strategies. The information conveyed mostly
concerns ADR future returns, rather than UND future returns. A similar
argument holds for investor sentiment, since even though spreads reflect rel-
ative investor sentiment differential between US and local investors, evidence

shows higher correlation with US specific sentiment than local sentiment.

3.4 Hypotheses to test

3.4.1 ADR spreads construction and their components

This study is, thus, inspired by a theoretical framework, where there
is an on-going debate about two main issues. The first issue is how to ex-
plain the ADR pricing puzzle. The second issue is how we can extract useful
information from such a stylized fact. Why do price discrepancies for secu-

rities giving right on the same dividend stream exist in the first place? Are
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they satisfactorily explained by already proposed factors, such as barriers in
arbitrage or sentiment? Is there an informational content hidden in these
spreads that investors could potentially exploit? In this section we present
those major research questions, as well as some secondary goals, that we
subsequently test in the empirical part of section 3.6. The data we use is
presented in detail in section 3.5.

Previous studies on the ADR pricing puzzle have focused their analysis
on defining the so-called ADR premium.'® They define it as the difference
in the price between the ADR and the underlying security in US dollars,
divided by the price of the underlying security in US dollars. The price of
the underlying security is also adjusted with respect to the ADR factor. We
find that such a definition provides us with non-stationary series, as well as
series that are not cointegrated. We thus prefer to begin our analysis by
defining a proxy for the pricing puzzle, based on the difference of the natural
logarithm of the previously defined ADR premium. We obtain a measure

that we define as ADR spread that is equal to
ADRspread;; = ADR;, — (UND,, — ER;,;) (3.1)

where ADR;, is the US dollar return of the ADR security (or portfolio) of
home country j at time ¢, UND;; is the local currency return of the underly-
ing security (or portfolio) in the stock market of country j, and ER;; is the
percentage change in the bilateral exchange rate, expressed in local currency
units of country j per 1 US dollar.!! In a perfectly integrated market, with no
transaction costs and barriers in arbitrage, one would expect the ADR spread
to be equal to zero. Pricing through absence of arbitrage would suggest that
the dollar return in the ADR security at time ¢ be equal to the dollar return
of the underlying security (UND — ER) at the same time period. In reality

10Such studies include Suh (2003), Grossmann et al (2007) and Arquette et al. (2008).
1'We use continuous returns computed with the natural logarithm.
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though, we observe ADR spreads that are significantly different from zero,
with interesting time-series and cross-sectional characteristics.

Our variable is stationary and the cointegrating properties of its compo-
nents will be useful in extracting the informational content of ADR pricing
discrepancies. In addition, examining the factors explaining ADR spreads is
the equivalent to examining the factors explaining changes in ADR premi-
ums, whereas studying the factors explaining changes in ADR spreads would
be equivalent to studying the factors explaining the rate of increase of ADR
premiums. Furthermore, the absolute value of the ADR spread is a proxy
for mispricing, whereas the absolute value of the change in the ADR spread
proxies the speed of mean reversion to zero.

The fact that we build our proxy on returns observed ex post could sug-
gest an explanation based on differences in expected returns of distinct in-
vestor groups, for example between US and local investors. This approach
implicitly rejects the perfect market integration hypothesis and introduces
additional risk premia for each investor group. The first risk premium that
comes into one’s mind is the exchange rate risk premium, since US investors
bear the translation exposure of converting local currency returns into dollar
returns. By incorporating exchange rate changes into our ADR spread vari-
able of equation (3.1), we need to look for other risk factors that make us
observe non-zero ADR spreads. Such risk premia could be related to market
risk. Other reasons for non-zero ADR spreads could be related to barriers
in arbitrage, such as transaction costs, short-selling restrictions and capital
controls, especially in emerging markets, or they could be related to investor
sentiment.

The channels through which investor sentiment affects stock returns are
of central importance in this study. Following Baker and Wurgler (2006),
investor sentiment can be viewed as "the propensity to speculate due to the

subjectivity of valuations", or even broader it can be viewed as optimism or
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pessimism about a security. There are two basic and closely related chan-
nels through which sentiment may affect the cross-sectional variation of ADR
spreads. In the first channel, sentimental demand shocks vary across coun-
tries, while arbitrage limits are quite constant. In the second, sentiment is
constant and barriers in arbitrage vary across markets and across time. In
this study, we test whether the observed mispricing is the result of both an
informed demand shock and limits in arbitrage.

In order to examine the above issues, we first need to define sentiment.
Given a fixed underlying dividend growth rate d; for an individual firm (or
an aggregate dividend growth rate @for the economy as a whole), distinct
investor groups are assigned different subjective beliefs ji;,. The weighted av-
erage 1 of such subjective beliefs can be seen as the sentiment of our investor
group or economy. Literature on asset pricing under heterogeneous beliefs
provide us with a solution for the market price of risk, being a decreasing
function of (7 — d;). An increase in sentiment fi leads thus to a decrease of
the market price of risk and thus a decrease of excess stock returns. In other
words, demand shocks due to an exogenous increase in optimism, without a
change in fundamentals, lead to an increase in stock prices. The unchanged
fundamentals mean that expected dividends were overvalued and thus ob-
served stock returns decrease ex post. We therefore expect to find a negative
relationship between changes in investor sentiment (increasing optimism) and
stock returns. In the empirical part, we also examine how stock returns, are
affected by the level and changes of optimism or pessimism as well as by

measures of aggregate non-neutrality in expectations.

Stock returns = agy + ag [Sentiment]| + (3.2)
+age[Changes in Sentiment]

+ass[Non-neutrality in expectations| + controls

In a first attempt to study and better understand the ADR spread, we
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propose an analysis of its two main components, ADR and UN D, following
existing literature. Following Kim et al. (2000) and Bae et al. (2007),
ADR;, returns of a portfolio composed of ADR firms from country j, at
time ¢, are affected by underlying returns UN D) ;, US excess market returns

i7s. and bilateral exchange rate changes FRR;;. We add an analysis of how
US investor sentiment and changes in US investor sentiment (SENTygs;)

affect ADR returns and introduce controls for US market’s ADR illiquidity
(ILLADRjJ):

ADR;; = ap + annUNDj; + ap2Rijs, + aosE R + (3.3)

+apsSENTyg: + aosI LLaprjt

As far as underlying assets portfolio U N D, ; returns are concerned, we use
a specification where they depend on underlying market excess return RS},
exchange rate changes F'R;; and US market excess return Rffg,. On a limited
subsample, on which local sentiment is available, we will test whether changes
in local sentiment (SENT;,) affect UND returns. We also test whether un-

derlying returns are affected by changes in US investor sentiment. Moreover,

we introduce controls for local market’s UND illiquidity (/LLynp;t):

UND]'J = aig+ alle‘i + algERji + algR(efS?t + (34)

+a1uSENT;; + a15SENTysy + aiel LLynpjy

Summarizing the goals of our preliminary analysis, a crucial hypothesis
to be tested is whether the components of ADR spreads are affected, among
others, by proxies for sentiment. There is an on-going debate which examines
the impact of Lee et al. (1991) sentiment index on the return generating
process of passive portfolios, individual stocks, as well as mutual fund returns.
Empirical studies by Elton et al. (1998) and Doukas and Milonas (2004)
question its significance by comparing it to other randomly chosen factors,

widely considered as non systematic factors, such as industry indices. After
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applying principal component analysis, they also show that sentiment index
correlation with each one of the empirically derived factors is relatively low.
The goal of this study is not to evaluate in an exhaustive manner whether
market sentiment is a systematic risk factor. Nevertheless, it is useful for our
subsequent analysis, to test the impact of investor sentiment on two types of
portfolios of particular interest, the ADR and the UN D. As a matter of fact,
Brown and Cliff (2005) find evidence that sentiment significantly drives stock
prices away from fundamentals and Baker and Wurgler (2006) associate firm
characteristics (young, unprofitable firms with high growth opportunities)

that amplify sentiment’s impact.

3.4.2 Spreads due to market microstructure?

Once we have examined the determinants of ADR and UND returns, we
focus on the factors explaining ADR spreads. A first possible explanation is
related to market microstructure issues that constitute barriers to arbitrage.
The importance of market microstructure is put forward by many empiri-
cal studies.'> Towards this direction, literature suggests that, for portfolios
of securities traded in non perfectly segmented multiple exchanges, trading
tends to concentrate in the exchange with lower transaction costs. From an
investor’s point of view, industry participants often provide ease of trading
argument as a reason for choosing ADR portfolios. Therefore, as Aggarwal
et al. (2007) point out, one should control for market microstructure aspects,
such as relative market illiquidity or relatively less developed stock market.

According to the partial market segmentation hypothesis, formulated
among others by Stulz (1981), Adler and Dumas (1983), Bodurtha et al.
(1995), ADR spreads are affected by common global factors plus some lo-

12Gee for instance Huang and Stoll (2001) for its importance around currency crises, or
Rabinovitch et al. (2003) for emerging markets. Aggarwal et al. (2007) and Chan et al.
(2008) emphasize the role of illiquidity.
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cal factors. In other words, both local and common risk factors affect US
and local markets and these factors are reflected in ADR spreads. Possible
and intuitive candidates for testing the existence of global factors are US
market returns and US investor sentiment. For local factors one may test
local market returns, the degree of local market development and market-
wide illiquidity on a country level. Following the traditional one-factor cap-
ital asset pricing model, we use the excess market returns factor differential
(Rifs—R5") as a primary explanatory factor for the ADR spread, expecting
it to have a positive impact.

Due to the absence of transaction cost data,'® market illiquidity and
proxies of market development will be our main indicators for market mi-
crostructure issues that may account for non-zero ADR spreads. According
to a liquidity-based capital asset pricing model, market wide illiquidity is a
systematic pricing factor.!* Investors are willing to accept a lower expected
return on an asset with high returns in times of high illiquidity. At the same
time, if there is an illiquidity shock on an asset, its price decreases. This
negative effect should prevail on the ADR spread as well. Our hypothesis to
test is that the ADR spread decreases when the differential illiquidity shock
between the US market and the local market (I LLspr—1ILLyyp) increases.
From the point of view of a substitution effect, we could explain the impact
on the ADR spread as follows: if the relative illiquidity of the ADR port-
folio compared to the illiquidity of the underlying UND portfolio is high,
investors allocate larger fractions of their investments to the UND portfolio,
and therefore the contemporaneous spread decreases. Aggarwal et al. (2007)
and Chan et al. (2008) show the importance of relative illiquidity in ADR
spreads and we expect to confirm their results. At this point, we implicitly

perform a joint test, since in order for investors to be able to choose among

13This is especially true for bid-ask spreads in emerging markets and in some ADR data.
14 Gibson and Mougeot (2004) provide empirical evidence that systematic liquidity risk

is priced in the US market.
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international markets, those latter cannot be perfectly segmented.

ADRspread;; = as+ as1 [R5, —RS7] (3.5)

+azy [[LLaprji—ILLynpji + controls

Other microstructure issues raising barriers to arbitrage, such as short-
selling constraints, institutional capital or ownership restrictions and time-
zone effects are emphasized by Bris et al. (2007) and Gagnon and Karolyi
(2004). Consequently, in the empirical part, we need to control for such
direct market market-based restrictions, but also for indirect market-based
barriers, such as different accounting standards, legal framework, investor
protection and degree of market development proxies proposed by LaPorta et
al. (1998). On a cross-sectional level, our broad sample of 35 countries allows
us to test whether the classification of the ADR’s home country in emerging
or developed, has an impact on ADR spreads. Following Aggarwal et al.
(2007) findings in an integrated international framework, if a portfolio of firms
is based in an emerging market, with consequently less developed financial
institutions and higher trading costs, investors allocate larger fractions of
their investment in the ADR portfolio of these companies relative to the
underlying local portfolio. Microstructure factors’ importance may thus differ

according to the country or region of origin of the firm.

3.4.3 Spreads due to sentiment?

Apart from market and liquidity factors, we test whether differences
in investor sentiment between US investors and local investors from various
countries/zones of the world (SENTys — SENT)) has a significant impact
on spreads. As explained in the preceding subsections, there is controversy
over the role of sentiment in asset valuation. Recent studies shed light on an
explanation of ADR premiums through investor sentiment arguments. Suh

(2003) first captures the stylized fact using US aggregate market returns as
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a proxy for market sentiment. Grossmann et al. (2007) use survey based
indices as proxies for consumer sentiment and find that the more relatively
optimistic US consumers become, the smaller the ADR premiums. Their
result is though not persistent when it comes to the sentiment’s impact on
ADR or other asset portfolios. Arquette et al. (2008) also find a negative
impact on a reduced sample of Chinese securities by using P/E ratios as
proxies for market wide and firm specific sentiment.

This study’s first contribution in that direction is to estimate equation
(3.2) and show how optimism, changes in optimism and non-neutrality in
sentiment consistently affect asset returns. In addition, we shed more light
on the debate by testing whether increasing relative US investor optimism
consistently negatively affects ADR spreads. Based on specification (3.6), we
examine potential variations of the impact of explanatory factors on ADR
spreads on either a time-series or cross-sectional dimension. We are also able
to compare the economic significance of sentiment variables in relation to

that of market microstructure variables.

ADRspreast = Q40 + Q41 [Restyt—R;jﬂ + G40 [ILLADRj,t_[LLUNDj,t]

+ay3 [SENTysy — SENT;,] + controls (3.6)

Another concept which is related to investor sentiment is investors ex-
pectations. This leads us examine the following question: do investors’ ex-
pectations about the evolution of fundamentals, such as exchange rates and
market returns, explain part of ADR spreads evolution? A rigorous answer
to this question would involve the development of a model of investors’ ex-
pectations. For the objectives of this research, we follow the proposition of
Chan et al. (2008) who assume the martingale property of asset returns and
use current realized asset returns as the best predictors for next period’s re-
alization. A plausible hypothesis would be that US investors prefer to invest

in ADRs from countries on which they expect a local currency exchange rate
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appreciation, an increase in local market returns, or a decrease in US market
returns. Therefore, we need to test whether ADR spreads are decreasing in
our definition of exchange rate change and US market returns and increasing

in local market returns. We thus end up with the following specification:

ADRSpreadN = Qaxp + (151E(ER]‘,H_1) + as59 FE (R?}x&t_,'_l)

+ass £ (R$%,,) + controls (3.7)

3.4.4 Informational content of spreads

We focus on two different directions in order to test how we can extract
information from ADR spreads. The first is to identify structural breaks in
the impact pattern of variables like the relative sentiment change and provide
a concrete interpretation. The second is to evaluate the predictive power of
current ADR spreads in relation to future stock returns.

In relation to the first direction and given the 10 years time span of our
sample, we choose one major event that is prone to be related to a structural
break in US investor sentiment. We believe that the terrorist attacks on
US territory on September 11, 2001 may have provoked an exogenous shock
on market sentiment or structural parameters, such as risk aversion of US
investors. We thus look for an answer to the following research question: do
we observe any structural break around the terrorist attacks of September
11, 2001 in relation to the impact of American investors’ relative optimism
on ADR spreads? If yes, how can we interpret such a break?

We interpret such potential breaks by well-established results of the im-
pact of investors’ optimism changes on asset returns in a framework where
there is heterogeneity of information among agents.!” In our case, hetero-
geneity arises in beliefs between two major types of agents, one representative

US investor and one representative local investor. If the perfect integra-

15See Cecchetti et al. (2000), Abel (2002), Berrada (2006).
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tion hypothesis is rejected and the two types of investors mostly proceed
to transactions in their respective markets (ADR and underlying market re-
spectively), then for the same underlying risky dividend yield, ADR spreads
can be perceived as differences in the subjective market price of risk of the
two types of agents. As a result, observed structural breaks in the way US
investors’ relative optimism has an impact on ADR spreads could largely be
due to changes in a fundamental parameter of one investor group. A plausible
explanation would be a structural change in the risk aversion coefficient of
one of the two types of investors.

Finally, among the most important research questions raised in this study
is the extent at which ADR spreads convey information about future asset
returns. A possible vehicle of information would be its mean-reverting char-
acteristics. We test the cointegrating properties of its components. Such
questions have been examined in the context of the closed-end funds and
country funds.'® The interest for investors is obvious, since it could even-
tually allow the creation of investment strategies exploiting this information
and obtaining abnormal returns.

According to the investor sentiment hypothesis, higher ADR spreads
tend to be associated with lower future ADR returns and vice versa. Is
it true in our case? Does it also hold for the underlying securities returns,
in other words, do future UND returns correlate as well with current ADR
spread levels? In his seminal paper about the theory of investor expecta-
tions, Zweig (1973) separates market participants into professionals and non-
professionals. When non-professional investors’ expectations become "suffi-
ciently" one-sided, there exists a high probability that stock prices will reverse
towards the unanticipated direction. We could think in our case in an anal-

ogous manner, where non-professionals correspond to US investors facing a

16See for instance Thompson (1978), Brauer (1988), Hardouvelis et al. (1994), Bodurtha
et al. (1995), Elton et al. (1998), Doukas and Milonas (2004).
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relative illiquid ADR market and professionals correspond to local investors,
potentially being better informed on the UND securities. Mean reversion
in spreads would imply that a given ADR spread at period ¢ may predict a
change in the spread at period ¢t + 1. It remains to be tested whether the
spreads’ prediction power is asymmetric towards future ADR returns com-
pared to future UND returns. For this purpose, we create several "buy &
hold" investment strategies in order to test the potential information con-
veyed by ADR spreads. Before we test the above hypotheses and provide
some answers in our empirical section, we now need to present in some more

detail the data we use.

3.5 Data and methodology

We focus on non-US firms that have established an American Depository
Receipt program earlier than July 1997, which is still running.'” Therefore,
their stock price has been trading on US financial markets,'® as well as on
their local stock markets for at least 10 years. The total universe of these
firms mounts to 581 from 46 countries. We do not impose any restrictions
on the type of ADR program; nonetheless in order to avoid very illiquid
ADR programs (usually the non-listed ones, or those representing a small
percentage of a firm’s total market capitalization), we apply a filtering process
according to which we eliminate the firms for which there are no transactions
for more than 2/3 of our time span. This filter, as well as lack of price data

for both the ADR and the underlying share in some cases, leads us to a

"There is a survivorship bias issue with such data selection. The fact that we do not
account for firms which decide to delist or firms which go bankrupt, should neither alter

the determinants of ADR spreads, nor magnify their informational content.
¥ Depending on the type of ADR program chosen by the firm, trading on US financial

markets may involve an organized stock exchange (for ADRs of levels 2 and 3) or is
executed over-the-counter (for ADRs of level 1, unsponsored shares, 144-A and Regulation

9).
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final sample of 315 firms from 35 countries. In order to distinguish between
developed and emerging markets, we follow the MSCI Barra classification as
of 2008 and thus end up with 15 emerging markets and 20 developed ones.’

For each firm, we collect weekly closing prices and volume data from
Thomson - Datastream for both share quotes, US and local. Typically, each
local quote is valued in local currency and is thus translated into US dollars
using the exchange rate in effect on each trading date. For all 35 countries we
also collect from Thomson - Datastream total market return data, bilateral
US exchange rates defined as the local currency value of 1 US dollar and
risk free rates. The choice of risk free rates differs among countries due to
unavailability of standardized proxies. We minimize that bias by choosing
the shortest term interest rate available in each country (usually government
bond yield with 1 month maturity).

For the purposes of this study, we choose each country as the cross-section
identity j of our panel. We form equally weighted ADR portfolios at each
observation date with the number of firms with available data from each
country. In such a way, we enable our empirical analysis identify regional
and country effects. Their average annualized returns as well as the average
annualized returns of their respective underlying shares portfolios are pre-
sented in tables (3.1), (3.2) and (3.3). In order to compute an adjusted ADR
spread, local portfolios’ returns (UN D) are translated in U.S. dollars and the
spread is thus computed as the difference of two U.S. dollars returns. Figures
(3.1), (3.2) and table (3.1) present some time series plots, histograms, and
descriptive statistics, respectively, of adjusted ADR spreads means for our

sample country-based portfolios between July 1997 and August 2007.

9The classification we use is presented in table (3.2). There were three countries,
Argentina, Israel and South Korea for which the classification was ambiguous. Since we
do not consider any intermediate "frontier" type of market, after comparing with other
sources’ classifications and in order to split the bias, we decide to consider Argentina and

Israel as emerging and South Korea as a developed market.
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Figure 3.1: Average weekly ADR spread across 35 countries between July
1997 and August 2007
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Figure 3.2: Histograms of ADR spreads means for our sample country-based
portfolios between July 1997 and August 2007
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The figures above illustrate that the adjusted ADR spread is on average
negative, around 2.33% on an annual basis for the whole sample, with a higher
dispersion and absolute value among emerging market firms than developed
market firms.

For the choice of a proxy for market wide investor sentiment, we use
survey based indices. Survey based information is in accordance with our
definition of investor sentiment, since it captures subjective beliefs about the
economic prospects of different regions. Distinct investor groups, such as
different types of investor analysts interviewed in these surveys, are assigned
different subjective beliefs p,. The weighted average 7i of such subjective
beliefs can be seen as the sentiment of our investor group or economy. Such
sentiment indices are provided by several institutions.

Our main source is the German ZEW institute, which on a monthly basis
conducts the ZEW Financial Market Survey and publishes the ZEW Indica-
tor of Economic Sentiment on 6 major world economies: U.S., U.K., Japan,
France, Germany and Italy.?’ The ZEW indices are constructed as the dif-
ference between the percentage share of analysts that are optimistic and the
share of analysts that are pessimistic for the six different economies. They
represent the average level of optimism or pessimism about each one of the
six countries. These indices are available in Reuters and Thomson - Datas-
tream. Figure (3.3) presents the time series plots of the ZEW six sentiment
level series. A second source is the European Commission, which publishes
monthly sentiment indices representing the percentage change in optimism
or pessimism about 13 EU countries of our sample. We do not find sentiment

data for any of our emerging markets, we thus limit our relative sentiment

20The exact question leading to the extraction of the sentiment index, which is raised for
each economy separately in the ZEW questionnaire is the following. "In the medium-term

the overall macroeconomic situation will improve, will worsen or will not change?"
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estimation to the six big economies for which ZEW provides data. For the

rest of the countries we test the impact of US investor sentiment.

Figure 3.3: Time series plots of sentiment levels among 6 developed economies
between July 1997 and August 2007
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We denote with SENTI;; the average level of sentiment in country j
during period ¢, whereas SENTj,; corresponds to the percentage change in
investor sentiment for country j, during period t. For example, if the UK
economy at time ¢t has SENTIyk, = 10% and SENTyk, = —10%, this
means that at time ¢, there are 10% more optimistic analysts about the UK
economy than pessimistic, but that there is a decrease of 10% in this av-
erage optimism with respect to ¢ — 1. We also define the absolute value of
the average level of sentiment abs(SENTI;,) as a measure of non-neutrality
in expectations, since the higher it is, the less percentage of analysts have
a neutral view. Alternatively, one may view the absolute value of the sen-
timent index as a proxy for the convergence of investors’ beliefs, since the

higher it gets on magnitude, the more investors agree on strong optimism
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or strong pessimism. Finally, the absolute value of the change in sentiment
abs (SENT;,) would proxy the size of a shock on sentiment at period ¢.

The choice we make to use weekly frequency is also suggested by previous
empirical literature. The basic reason concerns non-synchronous trading bias
due to different time zones of our 35 countries. We choose to use closing
Friday prices for all our variables and this reduces the bias of non-synchronous
trading compared to daily frequency. At the same time, it does convey
richer information than monthly frequency for the relatively restricted time
span of 10 years of our study. Investor sentiment indices are the only data
series not available on a higher than monthly frequency, we therefore need to
interpolate them on a weekly basis. The results remain robust while we use
two interpolation methods: one in which we keep the index value constant
between two monthly data points and one in which we interpolate linearly and
estimate the missing values between two monthly observations. We repeat
the estimations with monthly frequency data and the statistical significance
of the results is not different.

The need to proxy for market microstructure issues and control our esti-
mations with respect to market wide liquidity leads us create two different
illiquidity proxies.?! In relation to studies by Acharya and Pedersen (2005)
and Hasbrouck (2009), who suggest and compare different illiquidity prox-
ies, we choose to use the following two illiquidity measures: the first one
(ILL; ;) is "Amihud’s illiquidity measure", defined as the ratio of firm’s ¢
absolute weekly returns on its weekly volume. Once we compute the monthly
average ratio on a firm level, we compute the country wide average ILL;;
on two portfolio levels, the ADR portfolio (/LLapg;:) and the UND port-
folio (ILLynpjt). The second illiquidity proxy is the "trading infrequency

measure" measured as the number of shares traded in a week over the total

2 Aggarwal et al. (2007) and Chan et al. (2008) show the importance of controlling for
liquidity when identifying ADR premium explanatory factors.



CHAPTER 3. ESSAY ON ADR SPREADS 123

number of existing shares. The latter is mostly used as a robustness test of
the more widely accepted "Amihud’s illiquidity measure", in particular to
account for cases of stocks with many observations of zero returns due to
zero weekly volume that would be undefined in the first proxy. We do not
manage to obtain volume data for the Malaysian and Taiwan ADR portfolios,
so whenever we use ADR illiquidity proxies, we limit our data sample to 33
countries. Figure (3.4) presents time series plots for the average weekly ADR
and UND portfolios illiquidity measures. We notice that ADR portfolios are

on average much more illiquid than UND securities.

Figure 3.4: Average weekly Amihud illiquidity measures for ADR and UND
portfolios across 33 countries between July 1997 and August 2007
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In order to control for other market microstructure issues often proxying

market development, we use creditor protection (Ri ghtsC’redj), low expropri-
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ation risk (RightsExpr;) and accounting standards (Accounting;) variables
from the LaPorta et al. (1998) database. In addition, we use Bris et al.
(2007) data on short-selling restrictions for 34 of our countries, by using time
series of dummies for short-selling permission (DumN Sth;,), securities lend-
ing permission and practice of short-selling (DumNSpr;,) in each country
j.

In order to test the informational content of ADR spreads, we define
several investment strategies. These strategies are based on theories of pair-
trading, suggesting that two return series whose joint distribution is station-
ary, they converge and thus investors may profit from observed spreads. The
returns of our equally-weighted portfolios according to these trading rules
are computed under the assumption of weekly rebalancing. Previous stud-
ies by Hardouvelis et al. (1994) apply similar methodology on country fund
premiums and show that their informational content is even less present in
short-term rebalancing, therefore our frequency choice may simply reduce
the significance of our results. Indeed, we repeat our estimations by using
a monthly rebalancing and our conclusions do not change in a substantial
manner.

For the first proposed active investment strategy, ISRApr spread,,, the
rule at time ¢ consists of taking a long position in the ADR;; portfolio and
a short position in the UND,; portfolio if ADRspread;;—1 < 0 and vice
versa. The first strategy is only feasible in integrated financial markets.
The second strategy [SRapr,,, implies taking a long position in ADR;;
when ADRspread;;—1 < 0 and a short position in ADR;,; otherwise. The
third strategy I.SRynp,,, consists of taking a long position in the UND;;
portfolio at time ¢ when ADRspread;;—, > 0 and a short position in UN D,
otherwise. The second and third strategies are feasible even in segmented
markets, where the investor can take position either in the US or in the

local market. Moreover, we define two modified versions (/.S Rns ADR; and
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ISRnsynp,,) of the second and third strategy, where short-selling is not
allowed and therefore a neutral position replaces the short position cases. In
other words, the I.SRnsapg,, rule suggests that the investor takes a long
position in ADR;, when ADRspread;;—1 < 0 and a neutral position in
ADRj, otherwise. In the case of neutral positions, we replace as actual
return the average return of the "buy and hold" strategy over the whole
period.

Finally, we define two last active strategies as combinations of some of
the above. In particular, in order to account for partial market segmentation
the ISR, , strategy consists of using the ISRApr spread;, Tule for developed
markets and the ISR 4pr,, rule for emerging markets. The intuition behind
such a strategy is that the investor usually faces ownership restrictions, or
high transaction costs in UND portfolios of emerging markets and may thus
apply two different rules according to the home market j of the ADR firm.

The returns of such a strategy can be noted as

[SRsegj,t - ISRADR spread; ¢ ]-j:Developed + [SRADRN ]-j:EmeTging (38)

In order to account for the presence of short-selling restrictions in sev-
eral countries, we define the ISR, , strategy. The investor follows the
ISRADR spread;, Tule in panel observations where, according to Bris et al.
(2007) data short-selling is allowed and practiced, whereas she uses the
ISRnsapg,, rule when and where short-selling is prohibited. The returns of

such a strategy can be written as

[SRss]-ﬂg = ISRADR spread; ¢ ]-DumNSpT]-,tzl + [SRnSADRj,t 1DumNSp7”]~’t:0 (39)

Our final sample consists, thus, of 35 countries identified as our cross-
sectional identities, with 531 weekly observations for each variable, or oth-
erwise stated, 18’585 pooled panel observations for each variable, including
returns, illiquidity measures, bilateral exchange rates, ADR spreads, senti-

ment proxies. For a complete list of the variables used in the empirical part,
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one may refer to table (3.4). After performing stationarity tests and given the
first order auto-correlation of our returns and ADR spreads, we decide to use
mostly level variables for our estimations. As far as the methodology is con-
cerned, we mostly use fixed-effect generalized least squares estimations with
White heteroscedasticity consistent covariance matrix. We perform evalu-
ation tests of our forecast series and robustness tests of all our estimated
equations by using the method of seemingly unrelated regressions, without

showing the results since they do not vary substantially.

3.6 Results

3.6.1 ADR spreads properties and their components

It is first interesting to highlight the main indications from descriptive
statistics and univariate analysis. On a cross-sectional level, figure (3.2)
reveals that adjusted ADR spreads exhibit higher dispersion and absolute
value among emerging market firms than developed market firms. On a
time-series level, the pairwise correlation matrix of ADR spreads shows that
more than 75% of pairwise correlation coefficients is positive, among of which
45% is significant at the 95% confidence level. There is therefore evidence
that ADR spreads could be due, at least to some extent to various common
factors.

The definition we use for adjusted ADR spreads is based on two port-
folios, the ADR and the exchange rate adjusted (UND — ER) portfolio,
which are cointegrated. This property is very useful in the subsequent part
where we extract information incorporated in ADR spreads. In addition,
unit root tests on both time series ADR and UND of the spreads compo-
nents, are rejected. We therefore can safely use levels of these variables in the
multivariate analysis. Both series exhibit significant first and second order

autocorrelation, we thus include two lags of each dependent variable in our
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estimations. ADR spreads exhibit significant first order autocorrelation, we
thus include only one lag of the dependent variable in our estimations.

The results on the factors that drive each one of the two components of
ADR spreads, help us understand their structure. In such a way, we have a
better idea of what to expect from the subsequent factor analysis on spreads
themselves. As far as the determinants of ADR returns are concerned, we
estimate equation (3.3) and the first column of table (3.5) confirms most pre-
viously established results. In particular, ADR returns are positively affected
by the underlying security returns and US excess market returns. They are
negatively affected by US dollar appreciations with respect to the local cur-
rency, as well as by increasing ADR market illiquidity. It is interesting to
note that the coefficient of the underlying returns UND is significantly in-
ferior to 1, indicating that the ADR return is consistently lower than the
underlying return.

We further examine the channels through which investor sentiment affects
stock returns. Table (3.5) estimates equation (3.2) and confirms most of our
hypotheses of section 3.4. We thus provide answers to the following question:
Are US investor sentiment levels, changes in sentiment or non-neutrality
in investors’ expectations determinants of ADR returns? Even though the
impact of sentiment levels is statistically insignificant, the answer to the two
latter questions is yes. We note that the relationship is economically more
significant for changes in sentiment, but statistically more significant for non-
neutrality in expectations. Increases in US optimism (SENTys) negatively
affect ADR returns as we expect from theory presented in section 3.4.22 At
the same time, an increase in non-neutrality in expectations, as proxied by

abs(SENTIyg) has a positive impact on expected ADR returns. A possible

220ne should note that all sentiment proxies, by construction and due to the intrapola-
tion method used, incorporate to some extent lagged information about optimism. This
is why it is not puzzling to find that increasing optimism leads to decreasing observed

returns ex post.
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interpretation could be that periods when analysts express firm non-neutral
views are usually associated with increased assets’ volatility. Such a volatile
environment could increase the risk premium required by investors and thus
their expected return on assets, such as the ADR portfolios. We note that
the negative impact of sentiment changes contradicts the positive impact of
consumer sentiment on ADR returns found by Grossmann et al. (2007).

Robustness tests for our estimations not presented in the tables include
replacing ADR returns by excess ADR returns as the dependent variable.
When we compare the estimations between ADRs based in emerging and
ADRs based in developed markets, the statistical significance is non- sur-
prisingly much higher for the latter, whereas the economic significance of
US excess returns is surprisingly higher among emerging markets. Finally,
dummies for the after-September 11 era have a positive significant impact
on ADR returns. Dummies related to countries short-selling restrictions, or
the LaPorta (1998) proxies for legal framework are omitted from table (3.5),
since although they exhibit the expected sign, they are not significant.

In the second column of table (3.5) we show the main determinants of
UND portfolio returns by estimating equation (3.4). One may notice that
the economic importance of US market returns decreases, nevertheless it
remains statistically significant. UND portfolios are as expected largely ex-
plained by local market returns. They are positively affected by US dollar
appreciations; an explanation would be that, often, firms active on ADR
programs are export oriented and thus have an important exchange rate ex-
posure. The UND portfolio wide illiquidity proxy has also a negative impact.
Finally, on the second column, we see that UND returns are significantly pos-
itively affected by US sentiment changes, confirming results by Grossmann

et al.(2007).2* An explanation could be that the captured effect in this case

23When we decompose the effect of US sentiment changes between developed and emerg-

ing countries, we find that the significant positive impact on UND remains only among
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is contemporaneous indeed. In other words, despite the lagged information
in our sentiment proxies by construction, we find evidence of a lead and lag
relationship between US and local sentiment proxies.?* As a result, the posi-
tive impact of US increasing optimism is due to a contemporaneous positive
effect of local optimism, which follows the US sentiment. The positive effect
of non-neutrality in expectations is valid for UND returns as well. When we
try proxies for local sentiment though,?’ such as the sentiment indices for the
13 EU countries, there is no significant impact, so we do not include them in
the estimations. We perform robustness tests by estimating the same spec-
ification with seemingly unrelated regressions and all previous conclusions
remain unchanged.

Before presenting the results on the multivariate factor analysis of ADR
spreads with various control variables, we test on a preliminary level how US
investor sentiment may explain ADR mispricing (abs(ADRspread)). The
third and fourth column of table (3.5) gives us a first idea of how ADR spreads
account for US investor sentiment. In total, sentiment related variables seem
to account for at least 10% of the total variation of ADR spreads. Levels
of sentiment and non-neutrality in expectations do not significantly affect
spreads, but they both seem to increase mispricing in absolute terms. A
persistent result, however, is that increasing US optimism is associated with
decreasing ADR spreads as well as decreasing mispricing in absolute value. In
other words, the more US investors become pessimistic about future dividend
yields relatively to local investors, the more ADR spreads will increase.

It is interesting to provide some interpretation for this negative relation.

developed markets, which have a higher degree of market integration.
24 As a matter of fact we find that US increasing optimism at period ¢ significantly

Granger causes optimism in the UK, Germany and Japan, at period ¢ + 1, whereas the

causality is also positive but not significant for France and Italy.
2>We note that for most emerging markets, we do not have a proxy for local sentiment.

We are thus unable to test the impact of local sentiment on UND portfolios on a large

cross-section of our sample.
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When US investors become over-pessimistic, they under-estimate expected
dividend yields and as a consequence their realized ADR returns are higher.
As explained in section 3.4 using heterogeneous asset pricing arguments, over-
pessimism leads to an increase in the US market price of risk and an increase
in ADR excess returns. On the other hand, when US investor sentiment
improves, ceteris paribus, there is a tendency for US overoptimism. This
leads to a decrease in the US market price of risk and a decrease in ADR
excess returns. Given that UND returns are even positively affected by US
sentiment changes (as shown in specification B), it comes with no surprise
our finding that the impact of US sentiment changes on ADR spreads is

significantly negative.

3.6.2 Spreads due to market microstructure

The results of this subsection show the importance of market microstruc-
ture variables that explain ADR spreads. Such variables may affect spreads
via imposing barriers to arbitrage, as for example short-selling constraints do.
They may also affect spreads via the introduction of additional risk premia,
or via a combination of the two paths, as for example the relative market
wide illiquidity measures do.

In the framework of estimating equation (3.5), we confirm the results by
Aggarwal et al. (2007) and Chan et al. (2008) who show the importance of
relative illiquidity in explaining ADR spreads. Table (3.6) shows evidence
that relative illiquidity is among the main determinants of ADR spreads, with
the expected negative sign. If one observes an illiquidity shock on and ADR,
this reduces its price with respect to its underlying asset and thus the ADR
spread decreases. Even though in our estimations, we present results using
only the Amihud illiquidity measure, results do not change much when using
the "infrequency" measure. They are slightly more significant for emerging

market firms and slightly less for developed markets. All specifications of



CHAPTER 3. ESSAY ON ADR SPREADS 131

table (3.6) that are based on equation (3.5), show that the impact of relative
illiquidity remains important for explaining both ADR spreads and their
absolute values, which proxy mispricing in a more general way. Intuitively,
the impact of higher illiquidity difference between two markets has a positive
impact on the absolute value of "mispricing". One point that does not appear
in the tables, but that is worth to comment on, is that illiquidity in the
US market appears to have a more important effect on ADR spreads than
illiquidity in local markets. This could be due to the claim that ADR spreads
are mostly determined by investors in the US market, than investors in the
local market. When examining the impact of sentiment proxies on spreads,
we find a similar pattern, which also justifies the focus of this study in how
ADR spreads reflect mostly US market sentiment than local sentiment.

Our results show that we cannot reject the partial market segmentation
hypothesis, since ADR spreads are affected by both common global factors
and local factors. In other words, different and common risk factors affect
US and local markets and these factors are reflected in ADR spreads. We
already depicted one such global risk factor, being the US investor sentiment
changes. Estimations of equation (3.5) in table (3.6) show evidence that
US excess market returns are also among the global factors affecting ADR
spreads. In alignment with the country fund premium literature and Bo-
durtha et al. (1995), we find an analogous result that ADR spread changes
correlate positively with contemporaneous excess US market returns. A rea-
son for this is that the magnitude of sensitivity to the US market factor is
higher indeed for ADRs than UNDs as it is shown in table (3.5). However,
contrary to Bodurtha et al. (1995), we find that UNDs remain positively cor-
related with excess US market returns, even after controlling for local market
returns and exchange rate fluctuations. Findings by Lee et al. (1991) on do-
mestic fund premiums differ in that they do not find significant correlation

between fund premium changes and US market returns. Our findings support
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evidence of higher degree of markets’ integration as reflected by the globally
systematic pricing of US market factor. On the other hand, local factors
such as local excess market returns, proxies for local market development,
or local illiquidity also significantly affect ADR spreads. These findings sup-
port evidence against markets’ perfect integration hypothesis and in favor of
a so-called "partial market segmentation".

As far as explaining the cross-sectional variation of ADR spreads is con-
cerned, we find that the degree of market development of an ADR’s home
country, as well as the country’s classification as an emerging or developed
economy, affect spreads in a significant way. According to Aggarwal et al.
(2007), if a portfolio of firms is based in an emerging market, with conse-
quently higher trading costs, investors allocate larger fractions of their in-
vestment in the ADR portfolio of these companies relative to the underlying
local portfolio. As a result, demand for ADR securities increases and ADR
spread increases. Evidence from univariate analysis, table (3.1) and figure
(3.2), all confirm such a prior, since firms from emerging markets exhibit
higher absolute ADR spreads. In addition, specification C of table (3.6), in-
cludes a dummy variable for each emerging market UND portfolio and shows
that mispricing is consistently higher in those markets.

The impact of several LaPorta et al. (1998) country variables as well as
the impact of Bris et al. (2007) proxies for short-selling regulations appear to
be significant. In particular, our proxy for "mispricing" (abs(ADRspread))
is lower in countries where short-sales are legally permitted (DumN Sth), as
well as in countries where short-sales are a common practice (DumN Spr).
This is intuitive, since short-sales restrictions create barriers to arbitrage and
lead to an increase in mispricing. Furthermore, countries where the risk of
expropriation is low and thus investor protection is high, exhibit lower mis-
pricing proxies. Countries where accounting standards are low surprisingly

have lower mispricing proxies as well. The negative expected impact of cred-
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itors’ protection is only verified in our subsample of developed market firms.
As stated in the introduction, microstructure related explanations of these
cross-sectional variations of spreads are only one part of the picture. The ob-
jective of the next subsection is to study whether sentiment related variables

is another important part of it.

3.6.3 Spreads due to sentiment

In order to interpret ADR spreads in terms of aggregate US investor
sentiment, one may rely on studies introducing heterogeneity of information
among agents, as in Berrada (2006). They show that US aggregate pessimism
drives US market price of risk at a higher level than what full information
asset pricing models would suggest. Higher US market price of risk, ceteris
paribus means positive ADR spread. In alignment with theoretical predic-
tions, it is interesting to observe in figure (3.1), that the three dates on
which ADR spread takes the maximum positive value are the observations
immediately after the terrorist attacks of September 11,26 the 30th ASEAN
Ministerial Meeting announcing serious concerns during the Asian crisis of
1997 and the Russian decision to float the ruble during the crisis of 1998.
There is therefore evidence that positive ADR spreads express to some extent
US investors’ aggregate relative pessimism.

Nevertheless, on average for our 10 year period, we observe negative ADR
spreads across the 35 countries. The average negative spreads are interpreted
by aggregate US optimism and can be due to three effects. Firstly, because
agents with lower beliefs have less wealth (wealth effect). Secondly, agents
with lower beliefs have higher risk aversion coefficients (risk aversion effect).
Thirdly, agents do not face a symmetric dispersion of beliefs, in our case

meaning that optimistic agents are far more optimistic than how pessimistic

26T his still holds when taking into account the fact that the US stock markets remained
closed during our first calendar weekly observation after September 11.
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agents are with respect to the true value.

On a multivariate level, results of tests on the theoretical section’s equa-
tion (3.6) are shown in table (3.7). We find evidence that ADR spreads are
significantly negatively affected by relative US sentiment changes. In other
words, the more pessimistic are the changes in sentiment for the represen-
tative US investor, compared to the changes in sentiment for the foreign
investor, the more ADR spreads will increase. As far as the economic signif-
icance is concerned, specification A shows that relative investor sentiment is
at least as important as relative market wide illiquidity. In terms of R?, we
notice that specification A of table (3.7) exhibits a higher explanatory power
of at least 8% compared to the one of specification A of table (3.6), where
no sentiment proxies are used.

It is interesting to check through specifications B and C, how different US
sentiment proxies affect the absolute value of ADR spreads, which represents
mispricing in a more general way. We find that all three proxies related
to US sentiment significantly increase mispricing. In particular, the bigger
the shock on US sentiment, the more optimism US sentiment levels reveal,
as well as high convergence of beliefs (meaning stronger market view and
low neutrality) among investors, all lead to an increase in mispricing. The
absolute value of the US investor sentiment variable can be viewed as a
measure of non-neutrality in investors’ expectations, since it shows how much
investors’ average opinion differs from the neutral view. Some intuition,
especially for this last result could be that high non-neutrality in expectations
increases assets’ volatility and therefore the assets’ expected returns.

An additional question, which relates to the notion of sentiment through
a different perspective and which examines equation (3.7), is the following:
do investors’ expectations about the evolution of fundamentals, such as ex-
change rates and market returns, explain part of ADR spreads evolution?

The answer is yes and this is shown in specification D of table (3.7). Com-
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pared to Chan et al. (2008) who perform the same test but find contradictory
results for US excess market returns, we find a significant impact of expec-
tations with the predicted sign for both local and US market returns. The
issue here once again was the choice of proxies for expectations about future
exchange rate and stock market changes. Following the martingale property
hypothesis, we use the most recent changes as a proxy for such expectations.

Our definition of the exchange rate implies that a positive exchange rate
change corresponds to a depreciation of the local currency. An investor in an
ADR of a firm from country j is therefore willing to pay a higher premium if
she expects the currency of country j to appreciate in the next period (nega-
tive exchange rate change). The expected sign on the coefficient of exchange
rate changes is negative. The same investor is also willing to pay a higher
premium if she expects the stock market of country j to perform relatively
better than the US stock market. Expected local stock market returns are
supposed to have a positive impact on ADR spread, whereas expected US
stock market returns are supposed to affect negatively ADR spreads. Empir-
ical estimations of table (3.7) cannot reject theoretical predictions with the

exception of exchange rate expectations’ impact that is insignificant.

3.6.4 Informational content of spreads

We examine the information that ADR spreads convey by focusing on
two directions. The first one concerns the identification of structural breaks in
the impact of either sentiment or microstructure related variables on spreads.
This allows us to draw conclusions about implicit variations in parameters
of different investor groups, such as their degree of risk aversion. The second
direction is to evaluate the predictive power of spreads on returns of different
active investment strategies generating abnormal returns.

As far as structural breaks are concerned, we consider two major events:

the introduction of the euro and the terrorist attacks of September 11, 2001.
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Our main interest is to examine the impact of American investors’ relative
optimism change on ADR spreads before and after each event. We use a
window period of 3 years around the event for our estimations. Interaction
effects and potential breaks in the impact of determinants of ADR spreads on
these latter are presented in table (3.8). For comparison purposes, we use only
the ZEW source of sentiment proxies in this estimation. Since ZEW indices of
market sentiment are only available for 6 major world economies (U.S., UK.,
Japan, France, Germany and Italy), we make the following simplifications
while computing local sentiment proxies (SENT)): for developed markets
we use the weighted average of U.K., Japan, France, Germany and Italy; for
the EMU region, the weighted average of France, Germany and Italy, whereas
for Asia, the Japan index. For emerging markets, we are obliged to consider
exclusively the US market sentiment index, since there is no such benchmark
index in emerging markets. The coefficient for the emerging markets is no
longer significant, showing that absolute US market sentiment does not affect
significantly emerging market ADR spread.

Specifications A and B of panel I show that there is a structural break
around September 11, 2001, as to the impact of relative U.S. investor sen-
timent on ADR spreads. A negative shock on US investor sentiment (ex-
ogenous increase of pessimism) would lead to a significant increase in ADR
spreads before September 11. This in line with traditional theory linking
pessimism with higher market price of risk.?” However, it is interesting to
note that for some period after September 11, an increasing US relative pes-
simism leads to a decrease in ADR spreads. This positive impact dissipates
with time, in a way that the overall impact of relative sentiment change on
spreads for our initial 10-year sample remains negative.

As discussed earlier, let’s suppose that there exists heterogeneity in beliefs

between two major types of agents, one representative US investor and one

27See Cecchetti et al. (2000), Abel (2002), Berrada (2006).
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representative local investor. Given that the perfect integration hypothesis is
rejected and that the two types of investors mostly proceed to transactions in
their respective markets (ADR or underlying market), then for the same un-
derlying stochastic dividend, ADR spreads can be perceived as differences in
the subjective market price of risk of the two types of agents. As a result, the
observed structural break of the impact of US investors’ relative pessimism
or optimism on ADR spreads could be largely due to a sudden increase in the
risk aversion coefficient of the representative US investor, ceteris paribus.?®
This is an interesting result, since it shows that ADR spreads could be used
in order to extract risk aversion coefficients between different groups of in-
vestors. Furthermore, structural breaks on the impact of sentiment on ADR
spreads allow us to extract shocks in risk aversion differences between groups
of investors.

A similar argument can be used in order to interpret the change of sign
in panel IT for eurozone based firms, around the date of the introduction
of the euro currency. Even though the signs are not significant, the change
from a negative to a positive sign shows a tendency, ceteris paribus, that
investors of the eurozone become less risk averse after the introduction of
the common currency. The insignificance of the reported signs could also
have to do with the fact that, as shown earlier, ADR spreads rather reflect
the US than local investors’ sentiments. As far as microstructure proxies
are concerned, specifications C and D present a break around September
11, where suddenly relative illiquidity becomes a significant pricing factor
for ADR spreads in emerging markets. For robustness purposes, we perform
Chow tests for these dates that confirm our structural break hypothesis.

The second direction in which we find that ADR spreads convey useful

information for investors is their predictive power on several passive as well

28By ceteris paribus in these models of heterogeneous information, we suppose that the
consumption proportions of each type of investor, as well as the volatility of the unique

(for each firm) underlying stochastic dividend stream remain constant.
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as active investment trading strategies. A critical aspect of the spreads that
is exploited here is their mean reversion property, as well as the cointegrating
properties of spreads’ components that we previously discussed. Among our
main results, table (3.9) shows that we cannot reject the investor sentiment
hypothesis as presented by Bodurtha et al.(1995). Specification A shows that
higher (lower) ADR spreads tend to be associated with lower (higher) future
ADR returns. There is a clear negative relationship between ADR spreads at
time ¢ and ADR returns at time t+ 1. The relationship is robust among both
developed or emerging market groups. Its economic significance, though, is
much higher among developed markets. This reveals that there is a cross-
sectional variation in the magnitude of information conveyed by ADR spreads
for different countries. The reason could be related to higher asymmetries in
information and transaction costs in emerging markets, that undermine the
information provided in a given level of spread. Spreads’ significant impact
persists even after controlling for market returns, market wide illiquidity, US
investor sentiment changes, and non-neutrality in expectations. We claim
that, in such a case, ADR spreads can be viewed as proxies for US relative
sentiment change. In relation to our control variables, we find that future
ADR return is increasing in the lagged change in US investor sentiment, as
well as increasing in non-neutrality in expectations.

On the contrary, specification B of table (3.9) reveals that current ADR
spreads do not have any significant impact on future UND returns. We
therefore conclude that relative US sentiment change is a component of the
return generating process of an ADR, but not of its underlying asset, UND.
This result reveals the existence of an asymmetry between the important
impact of US relative sentiment on ADRs and the insignificant one on UNDs.
We deduce that US investors are prone to trade on sentiment and noisily
perceive fundamental values as in Hardouvelis et al. (1994). Only a small

component of the ADR spreads capture the sentiment of local investors. This
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result should however be interpreted with caution: it does not necessarily
mean that investor sentiment is a systematic pricing factor for ADRs. Using
a single market factor pricing model, we do not find any significant positive
alphas that would imply that there are other missing systematic factors.

An additional goal is to test whether the various active investment strate-
gies, defined in section 3.4, generate abnormal returns and to what extent
these returns are due to the absolute size of ADR spreads, which proxies
for mispricing. The first proposed active investment strategy, /SRApr spread;
the rule consists of taking a long position in the ADR portfolio and a short
position in the UND portfolio if ADRspread; ; < 0 and vice versa. Such
a strategy exploits the mean reversion observed in spreads and shows that
ADR spread at period ¢ does predict to some extent a change in the spread
at period t 4+ 1. It further assumes that investors can take positions in in-
ternational markets without restrictions and that there are no short-selling
constraints. The other four proposed strategies are also considered, so as to
account for cases of market segmentation (strategies [SRapr and ISRynp),
as well as for frameworks of both market segmentation and presence of short-
selling constraints (ISRnsapr and ISRnsynp)-

The informational content of the size of the ADR spread, as measured by
its absolute value, is shown in table (3.10). With the exception of the two
investment strategies based only on UND portfolios, we find that the larger
the observed ADR spread in absolute value, the higher the return (expressed
in basis points) of each strategy in the subsequent period. Furthermore,
the impact of our "mispricing" proxy has a high economic significance. Once
again, we find that the impact of ADR spreads is asymmetric, since they con-
vey far more useful information for future ADR returns than for future UND
returns. For illustrative purposes, we choose the ISRApR spread Strategy in

order to evaluate the forecast of its weekly returns, as shown in figure (3.5).



CHAPTER 3. ESSAY ON ADR SPREADS 140

From both the Theil Inequality test,? as well as the arbitrary zoom of sub-
figure b, we draw the conclusion that our mean return is correctly forecasted,
whereas its volatility is under-estimated. Levels of R? for the ISRipg spread
strategy are acceptable for out-of-sample estimations. We do not explicitly
control for transaction costs, due to unavailability of data, but we use market
wide illiquidity as a control for market microstructure issues. We draw the
conclusion that the informational content of ADR spreads is important, even

though asymmetric and could be further exploited and analyzed.

Figure 3.5: Evaluation forecast for active investment strategies. Subfigure
3.5a shows a forecast evaluation of weekly returns of the "ISRadrspread"
strategy exploiting information in past ADR spreads. Subfigure 3.5b shows

a forecast evaluation arbitrary zoom in one year of our sample.
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Finally, it is interesting to compare our various strategies’ performance
by using a classical three-factor asset pricing model as a benchmark. Table
(3.11) presents three panels. In panel I, we evaluate the performance of
the ISRADR spread Strategy, which assumes integrated markets and no short-
selling constraints. Panel II evaluates the 1.5 R, strategy, which is feasible in

a framework of partial market segmentation, since it allows the investor to use

29The higher the covariance proportion in comparison to the bias and variance propor-
tion the better the forecast.
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the ISRapgr rule for emerging market UND portfolios, where there usually
exist costly barriers in foreign trading. Panel III evaluates the performance
of the 1.5 R, strategy, which is feasible in a framework of both partial market
segmentation and variations in the presence of short-selling constraints. Such
a strategy allows the investor to use the I.S Rns 4 pg rule for observations when
and where short-selling in the country of the UND portfolio is not allowed.
If we do not control for sentiment proxies, table (3.11) shows that in all
three panels we obtain an average weekly abnormal return (alpha) varying
from 36 to 32 basis points. The fact that abnormal returns decrease from
panel I to panel III is intuitive, because the assumed framework becomes
more segmented and short-selling constraints become possible; such barriers
restrict our investment strategies exploiting ADR spreads’ implicit informa-
tion on an international level. The magnitude of such abnormal returns
is nevertheless attractive when compared to previous literature’s estimated
transaction costs levels for developed markets. What is even more interest-
ing, is that factors related to US investor sentiment, such as last period’s US
investor sentiment and non-neutrality in analysts’ expectations, seem to ac-
count for more than 5 basis points of the abnormal return. The importance of
sentiment related factors is shown in each of the three panels’ second column,
where the abnormal return is reduced on average by 5 to 6 basis points on a
weekly basis. We can therefore draw the conclusion that the informational
content of sentiment levels and non-neutrality in expectations proxies could

be further exploited in asset pricing models.

3.7 Conclusions

Building on the strands of literature analyzing price discrepancies, this
study tests several existing and new hypotheses on ADR spreads. Among our

main findings is that we show that ADR spreads do indeed reflect to some
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significant extent relative US investor optimism. These spreads are also af-
fected by market, exchange rate and liquidity factors, as well as proxies more
generally related to differences in market microstructure aspects between the
US and the ADR’s home county. The degree of the home country’s market
development and its regulatory framework related to barriers in arbitrage,
through for instance the presence of short-selling constraints, are also im-
portant explanatory factors. Investors’ expectations about the evolution of
market returns and exchange rates have a significant influence on the sign
and size of ADR spreads. In addition, September 11, appears as a structural
break, when US investors become relatively more risk averse with respect to
the rest of the world.

On a cross-sectional level, the perfect market integration hypothesis is re-
jected, even though developed markets seem more integrated than emerging
markets. An important finding is that current ADR spreads contain valu-
able information with respect to the future evolution of ADR returns. The
economic significance of this informational content is higher for developed
markets. Their predictive power is asymmetric, since it does not concern fu-
ture UND returns. ADR spreads also convey valuable information in relation
to the future returns of various active trading rules defined on the basis of
past spreads. Finally, US sentiment and non-neutrality in investors’ expec-
tations account for a significant part of the abnormal returns generated by
these active trading strategies.

The choice of ADR price discrepancies as our "natural experiment" for
the extraction of US investors’ sentiment is rather convenient. There is one
aspect, though, that is not fully exploited in this study. That is the pos-
sibility to use additional firm-specific data accounting for capital structure
and profitability characteristics. There is plenty of room, hence, for further
research towards at least two directions. First, there are interesting perspec-

tives in relation to the inclusion of other firm specific variables, that would
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probably add explanatory power in the ADR spread factor analysis. Second,
one may shed more light on the informational content and predictability
power of ADR spreads by evaluating the performance of a large variety of

active trading rules and testing their persistence.
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4.1 Title

"Explaining Firms’ Fxchange Rate FExposure:
the Role of Country Factors"!

4.2 Abstract

We focus on a worldwide panel of firms with international presence. We
document significant variations of firms’ exchange rate exposure between de-
veloped and emerging markets. We find that country specific factors account
for about 30% of the variability of firms’ exposure after controlling for firm
and industry level determinants. Among such country factors, high use of
foreign currency derivatives, deeper financial markets, as well as small and
balanced current accounts significantly decrease firms’ sensitivity with re-

spect to exchange rate changes in both developed and emerging markets.

KEYWORDS: exchange rate exposure, foreign currency derivatives, emerg-

ing markets

JEL classification: F31, F41, G15

4.3 Introduction

In the post Bretton Woods era, high exchange rate volatilities have be-
come a crucial element in international financial markets. The interest for
correct measuring, as well as understanding of exchange rate exposure is high
among an increasing number of firms. This is also due to the rapidly growing
international operations of firms. This essay contributes to the empirical de-
bate about both correct measurement and interpretations of cross-sectional

variations of firms’ exchange rate exposure by focusing on two axes. The first

T would like to thank Henri Loubergé for supervising my work.
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axis is the importance of country specific explanatory factors, and the second
is the role of the type of the firm’s home market, meaning whether it is a
developed or an emerging economy. The main research questions studied are
the following. How do firm sensitivities with respect to exchange rates vary
across time and type of markets? How do country factors, such as the degree
of financial development or the aggregate use of foreign currency derivatives
affect the firms’ sensitivity to exchange rate movements?

We focus our analysis on firms with important international activities,
since we consider firms whose equity is traded in more than one country.
We compute two measures of a firm’s sensitivity with respect to its coun-
try’s effective exchange rate. The first is the firm’s sensitivity with respect
to exchange rate changes (first moment exchange rate exposure) and the
second is a the firm’s sensitivity with respect to changes in exchange rate
volatility (second moment exchange rate exposure). We find evidence that
developed market firms are on average negatively affected by domestic effec-
tive exchange rate appreciations, whereas the opposite is true for emerging
market firms. As far as explaining exposure is concerned, we find that the
country’s aggregate use of foreign currency instruments, such as currency
derivatives, decreases the first moment exposure for all firms, and the impact
on emerging markets is high. The depth of a country’s local bond market
also decreases the first moment exposure of firms in all types of markets,
with higher economic significance in the developed world.

There is extensive literature on measuring, as well as explaining exchange
rate exposure, on a firm level, on an industry level and more recently on a
country level. Even though, theoretically, exchange rate exposure is well
documented on all three levels, there is only partial empirical evidence sup-
porting its economic importance. This divergence between theoretical pre-
dictions and empirical results, is often also referred to as the "exchange rate

exposure puzzle".
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From a theoretical point of view, exchange rate changes affect stock re-
turns, either by varying the firm’s expected cash flows, or through variation
of the cost of capital used to discount these cash flows. Among seminal pa-
pers in this field, Adler and Dumas (1984), Jorion (1990, 1991) highlight the
importance of a firm’s foreign sales in its degree of exchange rate exposure.
From an empirical point of view, evidence on the significance of exposure
coefficients is often rather weak and several measurement issues have been
raised. Such issues include the sensitivity of the exposure estimations on the
length of the chosen time horizon, as in Chow et al. (1997), the choice of the
exchange rate factor, or the choice of the market portfolio, as in Bodnar and
Wong (2003).2

Apart from the debate on how to measure exposure, extensive literature
has studied the question of how to explain it. Bodnar and Gentry (1993) em-
phasize the importance of a firm’s industry characteristics, Griffin and Stulz
(2001) the role of the competition framework, Allayannis and Ihrig (2001)
the link with potential markups, whereas Allayannis and Ofek (2001) the
importance of financial hedging through foreign currency derivatives. A re-
cent study by Bartram et al. (2010) assesses several firm specific factors that
could explain the exchange rate exposure puzzle. By order of importance,
these variables are the firm’s use of foreign debt, its use of foreign currency
derivatives, pass-through to prices and operational hedging. The importance
of the use of currency derivatives and foreign debt on a firm level inspires
this essay to examine the role of the same factors on a country level. We
believe that the role of such country factors is crucial, especially when tested
on a large cross-section of both emerging and developed markets.

Even though most research has focused on developed market firms ex-

posure, there exist some studies on emerging market firms as well. They

2For a complete survey with an overview of several measurement related issues, one
may see Muller and Verschoor (2006).



CHAPTER 4. ESSAY ON FIRM CURRENCY EXPOSURE 165

often find a negative exposure of emerging firms to local depreciation, as is
the case for Thailand in the study by Dominguez and Tesar (2006). Parsley
and Popper (2006) show that the existence of an exchange rate peg does not
reduce a country’s exchange rate exposure. Country factors that have been
proposed as exposure determinants, among others, are trade balance, as in
Entorf et al. (2007) and an economy’s openness, as in Hutson and Stevenson
(2009). On a large cross-sectional sample of countries, Bartram and Bodnar
(2009) provide evidence of a significant conditional return premium per unit
of exposure, which is more important among emerging markets. They also
find that the exchange rate impact on stock returns is more due to a cash
flow effect, than a discount rate effect.

Inspired by empirical evidence that stock correlations within country are
higher for emerging than for developed markets, Chue and Cook (2008) em-
phasize the importance of measuring total exposure at the national level.
They, also, distinguish between the direct effect of exchange rate changes
on firm stock returns and the effect of other macroeconomic shocks on both
firm stock returns and exchange rates. Foreign debt on both firm and coun-
try levels, are among their most important explanatory factors. Nevertheless,
they surprisingly find that their impact is not consistent across time, which
could be due to non-controlling for other important country factors. Our
study, hence, contributes on the debate, by proposing new country level fac-
tors that explain firms’ total exposure. These include the relative degree of
development of local bond markets and the aggregate use of foreign currency
instruments in a country.

We use a large cross-section of firms from 37 countries, representing both
emerging and developed economies. In the measurement stage of this study,
we identify all firms’ exposure and document several time varying and cross-

sectional patterns. Among others, we find a reversal of sign in emerging
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market firms exposure before and after the turbulent year of 1998.> In the
exposure determinants stage of this study, we test the significance of new
country specific variables, while allowing for differences between emerging
and developed markets. There is evidence that higher financial market de-
velopment allows all firms to decrease both their first and second moment
exposures.

This essay is organized as follows. In the subsequent section, we present
the data in some detail, by showing some descriptive statistics on our sample
firms, the country specific, as well as the firm specific variables we use. Sec-
tion 4.5 presents the exchange rate exposure measurement stage, with some
summary statistics of our estimated exposure coefficients and their varia-
tion across time and countries. Section 4.6 refers to the identification of the
main determinants of exchange rate exposure. In section 4.7, there are some

concluding remarks.

4.4 Data

4.4.1 Selection of sample firms

In this study, we concentrate on firms that have an international ori-
entation. By international orientation, one may think of multinational cor-
porations, cross-listed companies, firms with high export ratios, firms with
significant bond issues in foreign currency, or other parameters. The criterion
we use in this study is to focus on firms which have an on-going American
Depositary Receipt program.? Such firms are characterized by relatively easy
access on international sources of financing (both debt and equity markets).

They usually have presence in more countries than just their home market.

3This year corresponds to the aftermath of the Asian crisis and the turbulent period

due to the Russian crisis.
4An American Depositary Receipt is a certificate traded in the US, which represents

ownership in the ordinary shares of a non-US firm.
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Furthermore, their obligation to report their financial statements in com-
pliance with the SEC, offers a high degree of comparability with respect to
accounting variables needed in the second stage of the essay.

This sample of firms is of particular interest in both axes of this study,
on the measurement as well as the determinants stage of exchange rate ex-
posure. In the measurement aspect, on one hand, ADR firms’ international
presence is documented by higher percentage of foreign sales with respect
to their market average, thus probably higher exchange rate exposure than
non-ADR firms. On the other hand, empirical work, such as Dominguez and
Tesar (2006) find that firms which are more vulnerable to exposure, they
actively hedge more. Therefore an open question is which between the two
offsetting effects prevails? Is the observed exposure stable over time and
among different countries?

The choice of firms with a depositary receipt program aligns as well with
the second objective of the essay, which is analyzing new candidates as de-
terminants of exposure, such as the use of foreign currency derivatives and
foreign debt. ADR firms are known to be firms highly prone to use such fi-
nancial instruments. This allows us to test the impact of the use of such tools
on internationally oriented firms. We acknowledge that there is some US bias
in the ADR firms’ international orientation, but this does not reduce their
exposure. There is also a selection bias issue, in the sense that our sample
firms are not necessarily representative firms of each country’s economy. For
sure, our sample firms are among the biggest firms of each local market, but
size could either have a positive effect on exposure (biggest firms are more
internationally exposed) or a negative effect on exposure (biggest firms use
more hedging instruments if there exist fixed costs in hedging). Therefore,
the selection bias of our sample does not undermine the interest of examining
our research objective of depicting the main determinants of exposure of such

firms. On the contrary, it will give us more insight on the role of country
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factors on explaining exposure among highly comparable firms within a large
cross-section of countries.

The criterion we use in this study is to focus on firms which have an
on-going American Depositary Receipt program in the beginning of 2008.
This may exclude US and Canadian firms, it provides us though with a suffi-
ciently large cross-section of countries represented by firms with international
orientation.” The population of all firms satisfying our criterion consists of
1’129 firms from 56 countries.® We apply a country filter in order to elim-
inate firms from countries that have less than 5 active DR programs and
thus eliminate firms from 18 countries. Firms from Ukraine as well as some
firms from other countries represented in our sample are eliminated due to
unavailability of local market stock data from Thomson Financial. We thus
end up with a sample of 870 firms from 37 countries as shown in table (4.3).
In the same table, one may see some summary statistics of the sample firms.
For instance, it is confirmed that the average ADR firm is relatively big, with
a high percentage of foreign sales, especially among developed countries. We
use a time span of 15 years, from January 1994 until December 2008. The
reason we begin in 1994 is due to the availability of crucial for the analysis
country specific data, such as the trade-weighted exchange rates, from that
year onwards.

All the country specific variables we use are presented in table (4.1). We

hereafter explain their choice and what they proxy for, one by one.

>The absence of US firms introduces a possibility to use US market macroeconomic

variables as instruments for our robustness estimation tests via the GMM method.
6We include all types of ADR firms traded either over the counter, or in one of the

following three markets: American Stock Exchange, NASDAQ, or New York Stock Ex-
change.
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4.4.2 Country specific variables

One important issue thoroughly examined in the exchange rate exposure
literature is the choice of the exchange rate factor to be used in the estima-
tions. Undoubtedly, an accurate measure used by Khoo (1994) would be to
use a firm specific exchange rate that would weight each firm’s proportion
of foreign activities by currency, times the corresponding bilateral exchange
rate.” Unfortunately, data disaggregated on this level was impossible to find
for our sample firms. Another option would be to use for each firm’s home
market, the bilateral exchange rate of the country’s main trading partner.
Many studies use the US dollar bilateral exchange rate, since it is considered
as a "global currency" and benchmark in such estimations. The disadvan-
tage of this proxy is that it often neglects the exposure that firms face due
to exchange rate changes of their local currency vis-a-vis non US dollar cur-
rencies. For an Argentinian firm for instance, which is a main importer from
the USA, the Eurozone and Japan, its exposure would be correctly captured
by this proxy, as long as at a given date, the peso devaluates with respect to
all three currencies, US dollar, euro and yen. Using the bilateral US dollar
exchange rate as a proxy would distort though the Argentinian firm’s expo-
sure, in case the peso depreciates only with respect to the US dollar, but
appreciates with respect to the euro and the yen.

In this study we use the effective exchange rate, meaning a country specific
trade related weighted average of bilateral exchange rates. The weights are
derived from manufacturing trade flows. BIS provides data of time-varying
country specific trade weights comprising 58 economies (potential trading

partners). We use these weights in order to compute the arithmetic weighted

"The accuracy of this measure has been criticized by the fact that a firm is also exposed
indirectly to currencies of zones where it may not be present, but either its competitors
or its main inputs come from. Fraser and Pantzalis (2004) find evidence supporting this

argument.
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8 We hence construct

average of nominal weekly bilateral exchange rates.
weekly effective exchange rates based on the time varying trade weights.” In
the empirical estimations, we use continuous time changes of the effective
exchange rates at date ¢, denoted by E'R,, ;. The nominal effective exchange
rate represents the weighted average value of a currency with respect to all
currencies of its trade partners. By construction, an increase in our effec-
tive exchange rate corresponds to an appreciation of the domestic currency.
The appreciation corresponds to higher domestic prices and relative cost,
meaning a decrease in the country’s international competitiveness.!’ Effec-
tive rates are used more generally in literature as measures of a country’s
competitiveness, or as components of financial condition indices.

In figure (4.1) we plot the effective exchange rates evolution among the
37 countries represented through the sample. For the purposes of the graph,
we set the first week of 1994 as a base date. We present all countries in our
sample by order of higher to lower effective exchange rate on 2/1/2009 (end
date). Countries like Singapore, Japan and Switzerland are countries whose
currency has gained most in value (with respect to the broad basket of cur-
rencies of their trading partners) since 1994, whereas Turkey, Venezuela and

Indonesia are countries whose currency has lost in value the most. Another

8Billateral nominal spot exchange rates of each currency with respect to the US dollar
are provided by WM/Reuters and GTIS. We use them in order to compute the cross
exchange rate of each country’s currency with respect to all its trading partners. This
latter, by construction, is defined in amounts of foreign currency per one unit of domestic

currency.
9The time varying trade weights proposed by BIS are re-computed every three years.

For a robustness test, we alternatively compute weekly effective exchange rates using
exclusively the most recent weights published for 2005-2007. The correlation between the

two types of exchange rate series is higher than 0.98 for all countries.
00Of course, such deterioration, as Turner and Van’t Dack (1993) point out, would be

a "symptom of success, not of failure", since appreciation was probably due to successful
and innovative economic performance in the first place. Once the appreciation takes place
though, the country becomes relatively more expensive internationally and hence less

competitive.
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interesting observation is that there seems to be periods of increased volatil-
ity in effective exchange rates, such as around the year 1998 and the Russian
crisis. This is an indication that we should control for heteroscedasticity in
our estimations. Furthermore, there is indication that it could be interesting
to consider two proxies for exchange rate exposure. One concerning its first
moment and another one related to its second moment. This is what we do

in the subsequent empirical specifications.

Figure 4.1: Evolution of weekly effective exchange rates across countries
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There are two clarifications to be made about our use of nominal effective
exchange rates. First, Miller and Reuer (1998) point out that the use of a
trade-weighted exchange rate factor leads to an underestimation of the true
exchange rate exposure of a firm. The reason is that such indices tend to

average out competitive effects resulting from bilateral exchange rate shocks.
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This bias would tend to undermine the significance of our results, meaning
that our results are quite conservative and would be stronger without it.'*.
The second issue to clarify is that the use of nominal, instead of real, ex-
change rates is common in this strand of literature, as suggested by Bodnar
and Gentry (1993) for two reasons: first because financial markets do not
observe inflation and therefore investors first incorporate the impact of nom-
inal exchange rate changes on stock prices; second, inflation differentials vary
very little with respect to exchange rate changes, therefore the use of real
rates has a negligible effect on exposure estimates.

Among the most important country specific variables of this study are
the variables proxying for the aggregate use of foreign exchange instruments
in each country. The BIS coordinates a global central bank survey of foreign
exchange and derivatives market activity every three years and the results are
published in the Triennial Central Bank Survey. The objective of the survey
is to provide "comprehensive and internationally consistent information" on
turnover and amounts of contracts outstanding around several countries. We
are able to collect such data from 1994 for our 20 developed markets and
from 1996 for most of our emerging markets.!? The incovenience with this
dataset is that it is only available in a three-annual frequency. We choose to
interpolate linearly the missing yearly observations in order to complete our

dataset.'3

Tn a certain way, it also balances out the bias created by the sample firms selection,
which tend to have high degree of international orientation and probably high degree of

exposure with respect to their market average.
12There is no such data at all for Venezuela, whereas for Israel, Peru and Turkey such

data is only available since 1999. We would like to thank Carlos Mallo from the BIS for
providing us with the electronic data of the Triennial Surveys published in 1995, 1998,

2001, 2004 and 2007.
13In order to feel more comfortable about the robustness of our intrapolation we collect

annual foreign exchange derivatives (including a broader range of derivatives instruments)
data from BIS available for 13 strong currencies. We compare them with our constructed

indices for the same thirteen strong currencies and all correlations are significant and high.
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The four variables we obtain from the BIS global central bank survey
for each country are i) the total foreign exchange turnover ii) the outright
forward foreign exchange turnover iii) the foreign exchange swap turnover
and iv) the spot foreign exchange turnover. All four variables are measured
as daily averages in US dollars. For comparability purposes, we normalize
the proxy for each country and divide it by the US dollar denominated Gross
Domestic Product at PPP (Purchasing Power Parity) prices. This measure
of GDP is available through Thomson Datastream. We thus denote our four
variables by FXturnover, FXforward, FXswap and FXspot respectively.

In figure (4.2), one may notice the average evolution of FXturnover be-
tween 1994 and 2008, between developed and emerging market firms rep-
resented in our sample. It is noteworthy that the use of foreign currency
instruments is on average significantly higher in developed markets. For in-
stance the average FXturnover in all developed markets is around 18% in
2008, compared to a slight 1% in emerging markets. When we compute its
annual growth rate, though, this is around 10% in emerging markets com-
pared to an only 1% among developed markets over the same time span. This
shows that the gap of use is diminishing between the two types of market.
Finally, we notice that there is significant time series variation in the FX-
turnover variable, which differs from one country to the other. This shows
that in the stage of explaining exposure, a panel data analysis could be more
adequate than cross-sectional analyses used so far in literature examining the

impact of other country variables.
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Figure 4.2: Evolution of FXturnover variable across types of market

Average annual growth rate (%) of daily FXturnover according to type of market

A general issue which may particularly influence exchange rate exposure
is the degree of financial development of a market. The question to be ex-
amined is how does increasing financial development affect exposure? We
hence need proxies for a country’s financial development. Apart from for-
eign currency instruments presented above, we use two other variables for
a more complete coverage of that research question. The Bank of Interna-
tional Settlements publishes in a quarterly frequency data on the outstanding
amounts of domestic debt securities, as well as on the outstanding amounts
of international bonds and notes. This data can be found disaggregated by
the residence of the issuer. One expects that the more a financial market
becomes sophisticated, the more its domestic bond market will be large rel-
atively to its foreign debt alternatives. We thus compute the ratio IntDebt
as the ratio between international over domestic bonds in a given country.
The lower this ratio is, the higher the degree of the country’s financial de-
velopment should be. Another proxy we use is the total amount of domestic
credit as provided by the IMF International Financial Statistics (in an annual
frequency) divided by the GDP of each country. We denote this variable by

DomCredit and the higher it is, the more a country’s financial markets are
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mature.

It is the case that we do not have access to data for foreign debt on a
firm level, we do account, though, for external debt on a country level. Chue
and Cook (2008) emphasize the relevance of a country’s external debt, even
though its impact on exposure inverses sign in their two sub periods. In this
work we test whether this is still the case in our sample, or if the fact that we
also account for financial development and use of foreign currency derivatives
alters the results. The proxy for net foreign debt as a percentage of GDP
is available through Thomson Datastream (in an annual frequency) and is
constructed by the Economist Intelligence Unit. We denote it by FXdebt.

We also include some variables related to the balance of payments of
each country. The first such variable is the current account (CA) balance as
a percentage of GDP. Other two variables are a country’s total exports and
imports of goods and services, as a percentage of GDP. All these variables
are available through Thomson Datastream (in an annual frequency) and
are constructed by the Economist Intelligence Unit. Hutson and Stevenson
(2009) confirm that openness as measured by the sum of exports and imports
as percentages of GDP are important determinants of exposure. As a result
we define such a variable and denote it by Openness. Finally, we use a proxy
for a government’s ability to stabilize its currency, which is more relevant for
emerging markets. We denote it by FXreserves and we define it as the foreign

exchange reserves variable provided by Thomson Datastream, divided by the

GDP at PPP.

4.4.3 Firm specific variables

All the firm specific variables we use are presented in table (4.2). Firm
accounting variables are available through Worldscope and Thomson One
Banker. Among the most relevant firm specific variables to be considered

are foreign sales. In Worldscope’s definition, a firm’s foreign sales percentage
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corresponds to its sales by foreign affiliates divided by its total sales. We
denote this variable by Fsales. We also collect firm’s leverage ratio, defined
as the ratio of total debt over total assets. We collect data on each firm’s
market capitalization as a proxy for size, data on dividend yield as a proxy
for profitability and also data on volume as a proxy for liquidity.

In order to take into account the type of industry in which a firm oper-
ates, we form six dummy variables according to the six types proposed in
Worldscope’s general industry classification code. These six types are indus-
trials, utilities, transportation, banks, insurances and other financials. Even
though the purpose of this study is to focus on the firm as well as the country
factors explaining exchange rate exposure, extensive literature suggests that
one needs to control for the firm’s industry dimension as well. Finally, we use
a dummy whether a firm’s home country is an emerging market or a devel-
oped one. We follow the MSCI Barra classification as of 2008 and thus end
up with 17 emerging markets and 20 developed ones.'* This is of particular
interest in our tests, since our large cross-section of countries allows us to
reveal differences in the determinants of exposure between the two types of

markets.

4.5 Measuring exchange rate exposure

There are two approaches in measuring a firm’s exchange rate exposure.
The first is based on accounting variables and the second on studying the
sensitivity of a firm’s stock returns with respect to exchange rate changes.
We focus on this second approach which unavoidably assumes a high degree

of financial markets efficiency. In two seminal studies in this strand of liter-

!The classification we use is presented in table (4.3). There were three countries,
Argentina, Israel and South Korea for which the classification was ambiguous. Since we
do not consider any intermediate "frontier" type of market, after comparing with other
sources’ classifications and in order to split the bias, we decide to consider Argentina and

Israel as emerging and South Korea as a developed market.
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ature, Adler and Dumas (1984) and Jorion (1990) define the concepts of a
firm’s total and marginal exchange rate exposure, respectively. They propose
regressing the firm’s stock return on exchange rate changes (total exposure),
or regressing the firm’s stock return on both exchange rate changes and the
stock market return (marginal exposure after controlling for the market fac-
tor), respectively. Since then, there has been extensive literature proposing
several refinements in these two estimation methods.'?

In this study, the fact that sample firms come from very heterogeneous
countries suggests that we opt for a measure of total exposure. Studies that
focus on emerging markets as the one by Chue and Cook (2008), suggest that
exposure estimates should reflect how firm returns are affected by exchange
rate fluctuations, not just how they perform relative to their national market.
This is particularly important here as well, where the research objective in
the second part is to test the importance of country specific determinants of
exposure. If we use a measure of marginal exposure, we would neutralize any
country specific effects on our estimates. Furthermore, in order to compare
the absolute magnitude of firm exposure for the 37 countries in our sample,
it is better to obtain total exposure estimates.

On the other hand, using a total exposure model that just regresses firms’
returns on exchange rate changes may lead to largely overestimated expo-
sure estimates. The reason is that there often exist other macroeconomic
variables that simultaneously covary with both exchange rates and stock re-
turns. The need is to control at least for some market factor, without creating
multicollinearity problems among the regressors. We thus follow Bris et al.
(2004) two steps estimation of exchange rate exposure, while augmenting
their model by adding a variable in the second stage in order to capture both
first moment and second moment exposure. In the first step of the estima-

tion, we regress the country’s m stock market returns R,,,; at date ¢, on the

150ne may see Muller and Verschoor (2006) for a thorough literature review.
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exchange rate changes 'R, ; as follows:
Rm,t = Yo,m + Yim - ERmﬂf + Em,t (41)

The coefficient v, ,, corresponds to the country’s m overall exposure as a
whole. For the stock market return we use an equally weighted market portfo-
lio index, since Bodnar and Wong (2003) and Pritamani et al. (2004) suggest
that value weighted portfolios overestimate exposure due to the overloading
of large and more exposed firms. In the second step, we use the residuals
of specification (4.1), in other words the component of a country’s market
return which is orthogonal to its effective exchange rate change and estimate

the following model:
Riy = Boi+ B1iEms + BoiERmy + Ba; [ERy | + iy (4.2)

where the dependent variable R; ; is the firm’s ¢ stock return at date t. On the
right hand side, &, is the part of market returns of country m unexplained
by exchange rate fluctuations from equation (4.1), ER,,; and |E'R,, | are the
effective exchange rate changes of country m, and their absolute value, re-
spectively. The coefficient 3, ; corresponds to firm’s ¢ exchange rate exposure.
A negative sign for 3, means that as the effective exchange rate increases
and thus (by construction) the country’s local currency appreciates, then the
firm’s value decreases. This is typically the case for export oriented firms,
among others. The coefficient (35, is proposed by Griffin and Stulz (2001)
and Koutmos and Martin (2003) and corresponds to the firm’s ¢ exposure
with respect to a proxy for the volatility (second moment) of the exchange
rate. A negative sign for 33, means that the more volatile the exchange rate
becomes, the less the firm is worth.

It is important to note that the coefficient (3, reflects both the direct
and indirect exposure of firm ¢. The indirect effect is due to the interaction

between the market’s exchange rate exposure v, ,, and the firm’s sensitivity
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with respect to market movements that are due to exchange rate fluctuations.
The regressor €,,; does not include market movements that are related to
exchange rate fluctuations and as a result, they are all captured in our firm
exposure estimates. This is why this method provides us with total exposure
estimates as needed by our research questions. The same holds for the second
moment exchange rate exposure 5372-.

One should not see equation (4.2) neither as an asset pricing model, nor
as a test of whether exchange rate risk is remunerated. We only need to
isolate the relationship between exchange rates and firm value. By choosing
an effective exchange rate E'R,,, one may claim that the exposure estimate
is broader than a strictly bilateral exchange rate sensitivity. One may think
of such a measure, as an exposure with respect to a country’s international
competitiveness, which could be affected by several country specific variables
to be tested in the second part.

We use weekly frequency for our estimations. There is empirical evidence,
as in Bartov and Bodnar (1994), Chow et al. (1997), or Dominguez and Tesar
(2006), that exposure estimates are increasing in the return horizon used. By
choosing weekly frequency, there is a possible under-estimation bias for our
estimates, but this only makes the results appear more conservative. We do
not use rolling windows in the estimations and thus do not have any serious
serial correlation bias. We are suspicious of the presence of heteroscedasticity
and thus use the White corrected covariance matrix.

The results of equation (4.1) estimation by country are presented in table
(4.4). We notice that slightly more than half of the estimated country expo-

sures 7, ,,, are significant.'® A strong result is that among all the significant

16Studies using alternative specifications, where exposure is estimated in one step, as in
Chue and Cook (2008), show that GMM estimation provides more robust estimates, since
it takes out the effect of country-level macroeconomic shocks. In their case, ordinary least
squares estimates overestimate exposure. Even though in our two-step estimation, we do

account for non exchange rate related country level macroeconomic shocks through the
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country exposures, about 90% are negative. This shows that there is a strong
negative relationship on average between a country’s currency value and its
market returns. This is in line with the idea that following a currency appre-
ciation, a country’s economy becomes relatively less competitive. In terms
of magnitude of exposure, figure (4.3) presents the values of estimated 7, ,,
(gammal) by country, starting from the most negative (France) and ending

with the most positive (Turkey).

Figure 4.3: Gammal estimations
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In the second step, we estimate equation (4.2) and obtain the proxies for

inclusion of the &, ; variable, we perform GMM estimations as a robustness test for our
country exposures 7y ,,,. For this purpose we use global and US specific macro variables
as instruments. These include the stock return of a worldwide market index, the effective
exchange rate for US and the risk free rate in the US. By using Hansen’s J-statistic, we
reject the hypothesis of mis-specification and endogeneity of these instruments. The results
are almost unchanged with a 54% of countries with significant 7, ,,, (compared to 57% with
generalized least squares) and 80% of those significant that are negative (compared to 90%
with generalized least squares). Since the relevance of global instruments can be criticized,

we only present hereafter the results based on generalized least squares estimations.
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firm specific first moment and second moment exchange rate exposures, 5272-
and /53,@' respectively. In order to get a better idea of the estimated betas,
we present in table (4.5) the results of pooled estimations over all countries.
Summarizing the main points, apart from the proxy for the market factor
EM which is positive (as expected), the two exchange rate exposure betas are
significantly negative on average across our whole sample. The firm’s expo-
sure BM with respect to the non-exchange rate related market variations is
high, around 0.94. The sample representative firm’s "traditional" first mo-
ment exchange rate exposure ﬁu is about equal to -0.09. This means that
on average, an appreciation of the effective exchange rate by 1% leads to a
decrease in a firm’s returns by 0.09%. The firm’s second moment exposure
Egﬂ- is about equal to -0.2, meaning that, on average, an increase in the ef-
fective exchange rate volatility, decreases firms’ returns. Pooling estimations
from such a large sample may hide some aggregation bias, we hence try to
refine the global picture of estimated betas by supplementary tests.

In an attempt to identify different trends between developed and emerging
markets, we estimate equation (4.2) separately for developed and emerging
market firms. We find indeed that over the whole sample the sign of exchange
rate exposure BZ,i is negative only for developed market firms, whereas it is
significantly positive for emerging market firms. This means that internation-
ally oriented emerging market firms benefit on average from appreciations of
their local currency. In addition, second moment exposure appears significant
only for developed market firms.

Inspired by the apparent more volatile effective exchange rates since 1998,
as shown in figure (4.1), we perform the same estimations in two subsamples.
The first subsample is between 1994 and 1997, whereas the second begins in
1998 and ends in 2008.!7 The first interesting result is that, when considering

1"We perform robusteness tests running the same estimations on more than these two

time sub-samples. The results are quite stable within these two sub-periods.
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separately the exposure with respect to exchange rate volatility Bgﬂ- of de-
veloped or emerging market firms, none is significant until 1997. Since 1998,
though, developed markets are significantly negatively affected by increases
in such volatility. A second noteworthy result is that the exchange rate ex-
posure BZ,i of emerging market firms reverses sign in the two sub-periods.
Until 1997, emerging market firms are negatively affected by exchange rate
appreciations, whereas the prevailing result on our overall sample is valid
only since 1998 onwards. This could be related to Chambet et al (2008)
evidence that shocks may occur on emerging markets’ degree of integration
during financial crises.

In tables (4.6) and (4.7), we present some summary statistics by country,
with respect to the estimated exposures 32,7: and 5371-, respectively. We notice
that nearly half of the estimated firm first moment exposures are significant,
which is a rather high percentage compared to previous literature. The per-
centage of negative /ﬁ\m’s is higher among developed markets, while the same
holds for negative 33/5. The average levels of significance are higher for the
BM (beta2) coefficients than for E&i (beta3). This could be also due to the
changes in these measures occurred from 1998 onwards.

Due to the observed significant cross-sectional, as well as time series vari-
ation of our estimates, we perform separate pooling estimations over each
calendar year (52 weekly observations) and obtain firm specific beta coef-
ficients per year. We thus obtain, between 1994 and 2008, 15 yearly beta
estimated coefficients for each firm. Figure (4.4) illustrates the evolution of
our pooled yearly BM and B&i coefficients. We observe that our first moment
exchange rate exposure remains negative during all 15 years and does not

oscillate outside the range of -0.2 and 0.
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Figure 4.4: Evolution of pooled beta estimates across time
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Additionally, we present some time varying statistics on the evolution of
the number of firms with negative exposure estimates. Figure (4.5) shows
that the number of negative first moment exposures remains higher in de-
veloped than emerging markets, during the whole time span. The two types
of markets exhibit a similar percentage of negative second moment exposure
across time, however its significant ratio is much lower. The time varying as
well as cross-sectional characteristics of our beta estimates leads us to use
panel data estimations in the subsequent part of the estimation, where the

goal is to identify their main determinants.

Figure 4.5: Evolution of beta2 and beta3 estimates statistics across time
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4.6 Explaining exchange rate exposure

In this part of our study, we explain the estimated levels of exchange
rate exposure of equation (4.2) through firm specific and country specific
variables, after controlling for the industry level of each firm as well. The
relevance of firm specific accounting variables is straightforward, since they
are related to the definition and the origins of exposure. The relevance of
industry specific variables is emphasized by extensive literature, though it is
not of central interest in this study.

The relevance of country specific variables is explained as follows. Let’s
focus on the impact of using the residuals of equation (4.1) in order to con-
trol for a market factor that influences firm returns in equation (4.2). Can it
make country factors seem independent with respect to exchange rate expo-
sure 35, or 35,7 This is not true for the following reason. The regressor &,
only includes market fluctuations that are orthogonal to exchange rate fluc-
tuations. Hence, it does not include market movements that are related to
exchange rate fluctuations. These latter are thus all captured in our 3, ; and
B3, The use of a broad effective exchange rate, which measures a country’s
international competitiveness and is often used as a component of financial
condition indices, exhibits a non zero correlation with most of the country
variables considered hereafter. In such a way, our estimates of firms’ total
exposure could as well be explained by country specific variables.

Country factors could impact firms’ total exposure either through a di-
rect channel or through an indirect one. The indirect channel refers to the
interaction between the market’s exchange rate exposure v, ,,, and the firm’s
sensitivity with respect to market movements related to exchange rate fluc-
tuations. The direct channel refers to the direct impact of exchange rate
fluctuations on firm value. This could be significant in our case, because of

the particular nature of the sample firms which exhibit high international
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orientation with respect to their market average.

4.6.1 Explaining first moment exposure

In order to identify the impact of several factors on firms’s 7 first moment

exchange rate exposure, we estimate the following model:
5271-7,5 = Qo j + OélXi7t + CYQ\Ilm,t + ni,t (43)

where BZM is the estimated annual firm specific first moment exchange rate
exposure. On the right hand side, X, represents a vector of firm 7 specific
variables, U,, ; is a vector of country specific variables and the constant ay ;
is industry j specific. Our panel data consists of 870 cross-sectional firm ob-
servations across 15 years, between 1994 and 2008. We use annual data for
our pooled generalized least squares estimations, correcting for heteroscedas-
ticity, and the firm is used as the cross-sectional identity. There is an issue
with a bias introduced in the standard errors due to the use of an estimated
variable as the dependent variable. As a test of robustness, we weight each ob-
servation with the inverse of the standard error of the estimated Bz coefficient
from equation (4.2). Alternative specifications that we test for robustness in-
clude using only the significant BQ coefficients from equation (4.2), or using
the t-stats of @ from equation (4.2), instead of the coefficients themselves.
In these alternative specifications, the sign and magnitude of the impact of
the main determinants remain the same, thus such results are not presented
in the tables.

The main results concerning the determinants of first moment exchange
rate exposure are presented in table (4.8). Panel I presents some results on
all the raw first moment exposures BQ. These results though are often hard to
interpret without, either examining the impact of factors on the magnitude
of exposure ‘BQ ‘, as in panel II, or separating firms with positive and negative

betas, as in panel III.
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Consequently, apart from the impact of several variables on the sign of
exposure, panel IT examines the impact of such variables on the magnitude

of exposure. For this reason, we test the determinants of a measure of the

absolute value of exchange rate exposure ‘32 in columns D, E and F of
table (4.8). In reality, as in Dominguez and Tesar (2006) and Hutson and
Stevenson (2009), we use as the dependent variable the square root of the
absolute value of the 32 exposure coefficient. The reason for this is that by
simply taking the absolute value, we create a bias since the error term is not
normal. We thus correct for that, by using a monotonic transformation of
the absolute value of Bz, without altering our determinants’ impact direction.

Columns G and H of table (4.8) estimate equation (4.3) on two separate
subsamples. The first one includes firm observations with negative exposure
estimates Bg, while the second includes firm observations with positive ex-
posures. Due to our definition of the exchange rate, negative exposures can
be a feature, among others, of a firm’s export orientation, whereas negative
exposure, that of a firm’s import orientation. Similar specifications have
been used in previous literature, as by He and Ng (1998) and Pritamani et
al. (2004), in order to interpret easier the sign of the impact of different de-
terminants. Due to the fact that most of our emerging market firms exhibit
positive exposures, over-identification problems prevent us from estimating
disaggregated columns G and H for emerging and developed markets.

As far as firm specific variables are concerned, we notice that firms with
higher foreign sales are more likely to have a low, or even negative exposure
Bz- This means that they tend to be negatively affected by their domestic
currency’s appreciation. In terms of magnitude of exposure, foreign sales
significantly increase exposure only among developed market firms. This
means that for developed market firms, foreign sales are not the result of
an operational hedging strategy. Panel III goes one step further and shows

that foreign sales make firms with inherently negative exposure to be more
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sensitive to exchange rate changes in both developed and emerging market
firms. The same holds for developed market firms that have an inherent
positive exposure BQ. The only case where foreign sales appear to play a
hedging role and decrease exposure is among emerging market firms with an
inherent positive exposure Bz > 0.

In relation to firms’ size, big firms tend to be negatively affected by their
domestic currency’s appreciation in developed markets (column B), whereas
the same effect is positive for big firms in emerging markets (column C). On
the other hand, big size appears to increase exposure in absolute terms in all
types of market (columns D,E and F). This rejects the hypothesis that there
are important fixed costs in hedging that allow only to large firms to use
relevant hedging tools. When we consider separate estimations according to
the sign of the dependent variable BQ, we confirm that exposure becomes more
negative for already negatively exposed firms, whereas exposure becomes
more positive for inherently positively exposed firms. One may note that the
overall positive effect of size in column C is related to the fact that, as we
showed in the measurement section, the majority of emerging market firms
have positive first moment exposures.

Total leverage is another firm level variable that is tested in table (4.8)
and shows a similar pattern with the impact of size. In the case of developed
markets, more indebted firms appear to be negatively affected by domestic
currency appreciations, whereas this is the case for less indebted firms in
emerging markets. The fact that high leveraged firms in emerging markets
are negatively affected by domestic currency depreciations, is probably due
to the significant use of foreign debt, as documented in previous studies. On
absolute terms, leverage seems to increase exposure, in a significant way in
emerging markets. This indicates that total leverage is positively correlated
with foreign debt use among emerging market firms. The increasing impact

on inherent exposure is confirmed by columns G and H, where negatively ex-
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posed firms are negatively affected and positively exposed firms are positively
affected.

In terms of profitability, as measured by the dividend yield proxy, we find
evidence that more profitable firms tend to be more positively affected by
domestic currency appreciations. On average, this results on a decrease in
the magnitude of exposure, particularly for developed market firms, which
exhibit in their majority negative exposures. As a matter of fact, the de-
creasing impact on inherent exposure is confirmed in columns G and H, for
both export oriented (with BQ < 0 that becomes more less negative) and
import oriented firms (with BQ > 0 that becomes less positive).

As far as country specific variables are concerned, we first notice the sig-
nificant impact of the aggregate use of currency derivatives, such as forwards
and currency swaps, measured by "FXtools". The higher aggregate use of
foreign exchange instruments in a country leads to a reduction of exposure
in absolute terms for all types of market. The results of columns D, E and
F reveal that exposure decreases in all markets, with particular economic
significance among emerging market firms. Results are robust in columns G
and H showing that exposure becomes less negative for already negatively
exposed firms, whereas exposure becomes less positive for inherently posi-
tively exposed firms. In addition, raw results of columns A, B and C are
in alignment with the fact that developed market firms have in majority
negative exposure, and emerging firms positive exposure. A side result not
reported in the table is that when we replace these derivatives level of use
proxies by their annual growth rate, there is evidence that an increase in
their growth rate reduces emerging market firms exposure 32. These results
actually show that derivatives markets help internationally oriented firms to
decrease their exposure, particularly for emerging markets, where the results
are of high economic importance. In this case, our sample firms mostly use

foreign exchange instrument markets for hedging purposes and not for spec-
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ulation. The impact of these markets on decreasing firm exposure is high
among all firms.

A similar result holds with respect to a market’s financial development as
measured by the inverse of "IntDebt". The more domestic financial markets
develop, the less the exchange rate exposure 32 becomes in absolute terms,
for all firms. The result is less economically significant, though, for emerging
market firms. This finding shows that financial development and more specif-
ically the development of domestic bond markets has a more pronounced
negative impact on the magnitude of developed market firms’ exposure than
emerging market firms’ exposure. This could be due to the fact that local
bond market are still relatively shallow in emerging markets and thus affect
less exposure. Results are robust in columns G and H showing that in shal-
low financial markets exposure becomes more negative for already negatively
exposed firms, and more positive for inherently positively exposed firms.

Finally, table (4.8) finds evidence of significant negative impact of a coun-
try’s current account on the firm’s raw exposure 32. This means that the
more a country’s trade balance improves or net income from abroad increases,
the more its firms will tend to be negatively affected by their domestic cur-
rency’s appreciation. This is intuitive, since current account in this case
captures a country’s net export orientation or net flow of foreign income.
The impact of current surpluses is robust in column G, whereas the positive
sign of column H is only due to the developed market firms with inherent
positive exposure. In order to test the impact on the magnitude of exposure
in columns D, E and F, we consider the absolute value of a country’s current
account, representing thus its size or imbalance. We find that current account
absolute size (either deficit or surplus) increases firms’ absolute exposure.

In all estimations presented in table (4.8), we include an industry specific
constant, due to the need to control for a firm’s nature of activities. They are

all significant, but we do not observe a significant difference or pattern among
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industries. In order to assess the relative importance of firm, industry and
country level determinants of exposure, we compute the average distribution
of R? by level of variables. Firm specific variables remain on average the
most important ones, accounting for about 55% of the adjusted R?. Industry
level variables account for about 15%, whereas country level variables are
responsible for about 30% of our adjusted R%. For this reason, we claim that
country specific variables are important in explaining firms’ exchange rate

exposure.

4.6.2 Explaining second moment exposure

Apart from the traditional exchange rate exposure coefficient 32, we ex-
plain the estimated levels of the firm’s exposure with respect to the volatility
of the exchange rate 33 of equation (4.2) through firm specific and country

specific variables.
Bs,m =00, + 01 X5t + 02V +0iy (4.4)

where But is the estimated annual firm specific second moment exchange rate
exposure. On the right hand side, X, represents a vector of firm ¢ specific
variables, ¥, ; is a vector of country specific variables and the constant oy ;
is industry j specific. We thus test the same explanatory variables as when
explaining BQ.

One may see the main results concerning the determinants of second
moment exchange rate exposure in table (4.9). Panel I presents some results
on all the raw first moment exposures 33. As in the previous subsection,
panel IT examines the impact of factors on the magnitude of exposure ‘Bg‘
Panel III separates firms on two separate subsamples. The first one includes
firm observations with negative volatility exposure estimates 33, while the
second includes firm observations with positive exposures.

As far as firm specific variables are concerned, we notice that developed
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firms with higher foreign sales are more likely to have a low, or even neg-
ative exposure Bg,. This means that they tend to be negatively affected by
an increase in their domestic currency’s volatility. The opposite holds for
emerging market firms. In terms of magnitude of exposure, foreign sales sig-
nificantly increase second moment exposure among all firms, as it was the
case for first moment exposure. This means that for developed market firms,
foreign sales are not the result of an operational hedging strategy. The result
is confirmed as well in columns G and H, where foreign sales have a negative
impact on already negative second moment exposures and a positive impact
on already positive exposures.

Similar to the case of first moment exposure, firm’s size seems to increase
absolute second moment exposure for firms in all types of market (columns D,
E and F), for firms with negative volatility exposure (column G), as well as for
firms with positive volatility exposure (column H). We also find that leverage
may not significantly increase absolute second moment exposure of firms
in emerging markets, however it increases exposure for firms with positive
and negative volatility exposure. This indicates again that total leverage
is probably highly correlated with foreign debt use, which in turn increases
volatility exposure. On the other hand, more profitable firms manage to
reduce second moment exposure, with the exception of firms with negative
volatility exposure (column G).

Among the country specific variables of table (4.9), it is noteworthy that
the aggregate use of foreign exchange instruments (forwards and currency
swaps) significantly decreases second moment exposure among both devel-
oped and emerging market firms. The decrease in exposure is particularly
economic significant among emerging market firms. Results are robust in
columns G and H, showing that in countries with high use of forwards and
currency swaps, exposure becomes less negative for negatively exposed firms,

whereas exposure becomes less positive for inherently positively exposed
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firms. As a matter of fact, this shows that firms use currency derivatives
markets to hedge not only against specific directional moves of the exchange
rate, but also hedge against exchange rate volatility. These results actually
show that derivatives markets are mostly used as a hedge for exchange rate
volatility in both developed and emerging markets. When we replace the
"FXtools" by "FXturnover" which comprises all spot transaction volume,
the impact on volatility exposure becomes positive. This means that spot
transactions tend to increase exposure, in contrast to currency derivatives
linked transactions. Another side result not reported in the table is that
when we replace the level of derivatives use proxies by their annual growth
rate, there is evidence that an increase in their growth rate reduces emerging
market firms exposure 33.

The results on financial development (as proxied by the inverse of "Int-
Debt") are also in the same direction. The more domestic financial markets
develop, the less the volatility exposure Bs becomes in absolute terms, for
all firms. The result is less economically significant, though, for emerging
market firms. This reveals that the development of domestic bond markets
has a more pronounced negative impact on the magnitude of developed mar-
ket firms’ exposure than emerging market firms’ exposure. This could be
due once again to the fact that local bond markets are still relatively shal-
low in emerging markets and thus affect less exposure. Results are robust
in columns G and H, showing that in shallow financial markets, volatility
exposure becomes more negative for already negatively exposed firms, and
more positive for inherently positively exposed firms.

As far as a country’s current account is concerned, it has a clearly positive
impact on the firm’s volatility exposure 33. This means that the more a
country’s trade balance or net income from abroad increases, the more its
firms will tend to positively affected by their domestic currency’s increase in

volatility. In addition, the more a country’s current account is balanced, the
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less its firms are affected by their domestic currency’s volatility fluctuations.

In relation to both first and second moment exposures, we perform sev-
eral robustness tests, not presented in the tables. For instance, we control for
other variables that either appear less economically significant, or are highly
correlated with some of our regressors and are thus excluded to avoid multi-
collinearity. An example includes a firm specific measure of liquidity, which
appears to slightly increase first moment exposure, but without any signif-
icant impact. Some country variables that are tested include a country’s
"Openness", which significantly increases absolute exposure, but is highly
correlated with "FXtools" and is thus excluded. The role of a country’s
external debt through "FXdebt" appears to significantly increase both first
and second order exposure. We do not include it in the estimations due to
multicollinearity issues that arise when we combine it with the other three
country variables used.

We finally perform a robustness test where we use country wide portfolios
and test the equations (4.3) and (4.4), while using the country as the cross-
sectional identity. We construct such portfolios by computing the equally
weighted beta2 and beta3 estimates for every country per year. For each
firm specific accounting variable, we compute the equally weighted averages
of all firms from the same country in a given year. We thus end up with a
panel data with 37 cross sections (countries) and 15 yearly observations. The
results are not reported here, since the importance and sign of the impact of

country variables remain the same as the ones presented above.

4.7 Conclusions

This study sheds light on two axes related to the exchange rate expo-
sure of internationally oriented firms. On the first axis, by using a large panel

data of firms, we measure and document significant variations in firms’ first
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and second moment exchange rate exposure across time, as well as among
countries. Developed market firms are on average negatively affected by
domestic effective exchange rate appreciations. Emerging market firms’ ex-
posure reverses sign during our time span and such firms now exhibit on
average positive returns when their country’s currency appreciate.

On the second axis, we find new country specific factors that serve as
channels of the observed exposures, after accounting for what literature pro-
poses as firm and industry level determinants. We quantify the importance
of these new country factors as powerful to explain about 30% of observed
first and second moment exposure variability. The country’s aggregate use
of foreign currency instruments, such as currency derivatives, decreases the
first moment exposure for all firms, and the impact on emerging markets is
particularly important. The degree of a country’s domestic corporate bond
market development also decreases both first and second moment exposures
of firms in all types of markets, with higher economic significance in the
developed world.

In summary, the country factors used in this study are important in
explaining the variations of observed first and second moment exchange rate
exposures at the firm level. Firms seem to use currency derivatives markets
and benefit from the country’s level of financial sophistication in order to
decrease both their first and second moment exposures. In addition, firms in
countries with large current accounts tend to be more sensitive to exchange
rate changes. These results, apart from their relevance on a firm’s exposure
identification and explanation level, can help induce some references about
the impact of derivatives markets on different groups of firms and types of
market. This latter could also be of some interest for policy makers and

financial market regulators.
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5.1 Main contributions

This thesis tackles questions that have emerged from three stylized facts
of the increasingly globalized modern financial system. Firstly, the rapid
growth of currency derivatives markets, secondly, the large number of firms
being tradable in foreign markets and thirdly, the increasing global impor-
tance of the role of emerging markets motivate the thesis contribution on two
directions.

The first direction of this thesis contribution is related to corporate ex-
change rate exposure. Chapters 2 and 4 propose ways of how to manage,
how to measure and how to explain firms’ exchange rate exposure. Focusing
on large non-financial emerging market firms, chapter 2 reveals that foreign
currency debt is a useful tool for hedging and speculation in the long-term.
At the same time, currency derivatives are mostly used for adjusting the
long-term speculative and hedging positions and less for speculating in the
short-term. Chapter 4 measures firm currency exposure on a worldwide panel
of firms and depicts the importance of country specific features in explain-
ing the observed patterns. There is evidence that proxies for higher financial
market development allow firms from both emerging and developed countries
to decrease their currency exposure.

The second direction of this thesis contribution is related to documenting
and explaining an international finance puzzle, known as the ADR spreads.
Chapter 3 proposes and assesses two broad explanation approaches for this
puzzle, a first based on investor sentiment and a second based on market
microstructure and barriers on arbitrage. The two explanations seem to be
valid and of comparable economic importance. After controlling for market
microstructure issues, such as market illiquidity, a significant part of ADR
spreads reflects US investors’ sentiment. Finally, spreads contain valuable

information with respect to the future evolution of ADR returns, as well as
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with respect to breaks on structural parameters around crises events.

This thesis’ findings are of particular interest for the following three types
of economic agents, namely for large corporations, international investors and
policy makers. Large firms from emerging markets and corporate manage-
ment get insights about the optimal use of increasingly popular financial
instruments in order to manage currency exposure. Investors can evalu-
ate the sources that explain ADR spreads, their economic significance and
can extract information by analyzing spreads’ evolution. Policy makers and
regulators draw useful conclusions about the impact of a market’s financial

sophistication on exchange rate exposure of large firms.

5.2 Further research

Naturally, as with every piece of research, findings propose answers to
existing problems, but at the same time give rise to new questions. Academic
debates are dynamic and through this thesis, one comes across with various
ideas for further research.

In the context of emerging market firm currency exposure management,
there is a need to study in more detail the dynamic theoretical mechanism
of firm choice of use of financial tools and their interdependence. A further
limitation of chapter 2, is that its findings are not automatically applicable
for small firms, due to the assumed characteristics of the representative firm.
Therefore, some caution is needed when one makes inferences about the
validity of the results on all emerging market firms.

As far as the ADR spreads puzzle is concerned, one may analyze their in-
formational content even further. From a corporate point of view, there could
be an interest to test spreads implications on firms financing policy and link
chapter 3 with the literature about cross-listing discounts measured through

accounting variables. For instance, it could be interesting to test whether
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the spread observed mostly due to ADR investors has a "feedback-effect" on
the firm’s home market valuation and cost of capital. From an international
investor point of view, one may shed more light on the predictability power
of ADR spreads by evaluating the performance of a large variety of active
trading rules and testing their persistence. From a policy maker point of
view, ADR spreads can be used as a tool of extracting the implicit market
exchange rate on countries that use fixed or semi-fixed exchange rate regimes.

Finally, on the aftermath of the severe global financial crisis of 2008,
the impact of increasing financial sophistication needs to be studied further.
Hence, there is plenty of room for research, particularly in relation to the
stance of policy makers and market regulators as to the functioning of deriv-
atives markets. Chapter 4 shows indications that currency derivative and
local bond market development can help firms diversify risks away. This

needs to be clearly monitored though, especially in the post-2008 era.
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