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Preface

As globalization is redefining the field of corporate finance, international finance is
increasingly permeating most financial transactions, which in yesteryears were
deemed to be strictly domestic transactions. In fact, it is very difficult to understand
what is happening in capital markets without a firm grasp of currency markets, the
investment strategies of sovereign wealth funds, carry trades, foreign exchange deriv-
ative products, and so forth. Similarly, project finance cannot be understood without
a firm grasp of valuation concepts in a cross-border context. Indeed, international
finance is now part and parcel of the basic literacy of any financial executive whether
she or he is an investment banker, a treasurer, a CFO, a portfolio manager, or a loan
officer. There is no hiding from international finance.

And yet the field of international finance textbooks is not terribly crowded, with
the three or four leading titles showing signs of multiple editions fatigue. What is
needed is a book offering a fresh perspective on international finance that transcends
the boundaries of ethnocentric thinking and an overly U.S.-centric approach—a
book that brings the fascinating and rapidly unfolding story of emerging capital
markets and their daring multinationals in the mainstream of international finance.
International Corporate Finance is purporting to be such a book.

WHAT MAKES THIS BOOK UNIQUE

There are several features that will set International Corporate Finance apart from
rival books:

1. Most chapters are developed around a real-life but simplified mini-case to an-
chor theoretical concepts to managerial situations. This allows the reader to
grasp the practical relevance of the topic addressed before being introduced to
the necessary theoretical frameworks.

2. Each chapter provides real-life illustrations. The purpose is to make interna-
tional finance as alive as possible. Typically this is done as boxed inserts called
“International Corporate Finance in Practice,” written in a lighter style meant to
wake up the reader by being reasonably provocative.

3. Most chapters provide simple decision rules and pragmatic “how-to” answers to
key managerial issues—at least one in each chapter. Many texts often provide a
narrative solution to managerial questions raised but fail to provide simple yet
rigorous closure to the reader.

4. Several chapters, such as Islamic Banking and Finance, Asian Finance and Bank-
ing, Cross-Border Mergers and Acquisitions, and Project Finance, are completely
new material that no other textbook currently covers. This book systematically
incorporates the story of the BRIC countries (Brazil, Russia, India, and China)

Xvii
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and their daring multinationals, thereby balancing out an overly U.S.-centric

and Wall Street-anchored approach to international corporate finance.

Most chapters include separate case studies (found on the website) that are real-

life decision-making situations. Although much shorter than typical Harvard

Business School case studies (the industry standard), they capture multifaceted

financial management in an engaging manner and typically result in 30 to 45

minutes of lively class discussion.

6. When appropriate, historical perspective and landmark transactions are presented
to put concepts in context. In-depth coverage of the subprime crisis (2008) and the
euro crisis (2010-) is developed in the context of ill-functioning financial markets.

7. While primarily focused on international corporate finance, the book is structured
in such a way that it could also be used for a course on global capital markets, as
Parts One, Two, and Three provide comprehensive coverage of capital markets.

8. A companion quarterly newsletter provides instructors with up-to-date cor-
porate and market developments drawn from the financial press, investment
banks’ research departments, and relevant websites. It will facilitate instructors’
task of making each lecture topical and current.

i

AUDIENCE FOR THIS BOOK

International Corporate Finance targets not only the business school market—
primarily MBAs, undergraduate seniors, and executive MBAs—but also schools of
international affairs and public administration. In draft form it has also been widely
used in executive training programs at banks, multinationals, and increasingly gov-
ernment and regulatory agencies.

The book is intended for students taking an elective in international corporate
finance that may be part of a finance major (but not necessarily). Although prior
exposure to economics and corporate finance would be helpful, the book is self-
contained and has no prerequisites.

International Corporate Finance should also appeal to a growing international/
export market beyond the domestic university/college market. More generally, there
is an explosion in the number of MBA programs offered in emerging market coun-
tries such as China, India, Brazil, Russia, and Mexico, where international finance
is at the center in the curriculum simply because of the global orientation of these
economies. For this rapidly growing market, it is imperative to approach interna-
tional financial management from an emerging market perspective as well as a U.S.
or European perspective. Specific chapters on Asian and Islamic finance and banking
as well as BRIC countries, along with illustrations and problems/exercises, should be
strong elements of differentiation vis-a-vis existing texts.

MEETING THE CHALLENGE OF INTERNATIONAL CORPORATE FINANCE

International finance is one of the most topical and lively business topics making the
front page of any business daily, but, perhaps because of the unique role played by
financial derivatives, it is also a highly complex, arcane, technical, and mystifying sub-
ject for the average business student. Herein lies the challenge for the instructor and
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the student: how to capitalize on the star power and captivating nature of international
finance without sacrificing the rigor of the explanation. Textbooks all too often err on
the side of academic correctness and read like treatises written for other knowledge-
able academics rather than fresh-faced students. My approach is to start (most) chap-
ters with real-life decisions—situations to hook the reader who presumably wants to
know what possible answers struggling managers could implement—and then derive
theory, rather than starting from a theoretical construct at the risk of losing the reader
before turning to applications. For example, the chapter on trade financing starts with:

Tata Motors of India’s export manager, Raju Aneja, has just signed an export
order for 1,000 Nanos—its new revolutionary minicar—with Atlas Distrib-
utors, a Vespa scooter dealership based in Casablanca (Morocco). The ex-
port sale is denominated in euros (€) and calls for payment of €20 million on
delivery—scheduled for approximately three months from time of shipment.
Tata Motors has never had any commercial dealings with Atlas but was en-
visioning a long-term relationship with the Moroccan firm. However, it was
concerned about the importer’s solvency. The Moroccan dirbam was pegged
to the euro and partially convertible. How should Tata Motors finance its
export trade? Raju knew that this would be the first of many similar deals
that Tata Motors was hoping to forge with other emerging market countries
where the Nano was expected to meet with much commercial success.

Similarly, the chapter on debt financing starts with:

JetBlue Airlines was seeking to raise $250 million in a seven-year note to
upgrade its aging fleet. Ms. Rousse—]JetBlue’s newly appointed CFO—was
reviewing the different funding options offered by its investment bankers,
which included a domestic dollar-denominated zero-coupon bond priced
at 61 percent, a dollar-denominated Eurobond with a 7.25 percent annual
coupon, and a samurai bond denominated in yen with a semiannual cou-
pon of 4.00 percent. Last, a floating-rate note denominated in euros paying
euro-LIBOR + 165 basis points was also being considered. Ms. Rousse was
perplexed by the array of currency denominations and the significant differ-
ences in nominal interest rates, both of which complicated direct compari-
sons among the different funding options.

Both chapters progressively build a more rigorous framework as they progress.
In the same vein, a rich array of exercises and problems accompany each chapter;
they are more than mechanical numerical applications of what is discussed in the
chapter itself. Last but not least, most chapters offer a separate short case study
(found on the book’s website) for fruitful discussion.

WHAT IS IN THE BOOK?

This book is divided into six parts:

Part One: The International Monetary Environment

Part Two: The Foreign Exchange Market and Currency Derivatives
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Part Three: International Financing
Part Four: Managing Foreign Exchange Risk
Part Five: Cross-Border Valuation and Foreign Investment Analysis

Part Six: Managing the Multinational Financial System

Part One: The International Monetary Environment. Part One examines the
monetary environment within which international financing decisions are made.
How exchange rates are determined and the unique role played by central banks’
intervention in setting currency values is the focus of Chapter 2, whereas Chapter 3
presents a brief history of the international monetary system. The architecture of the
world economy is outlined in Chapter 4 through the lens of national balance of pay-
ments accounting, which records the key flows linking national economies.

Part Two: The Foreign Exchange Market and Currency Derivatives. After in-
troducing the foreign exchange market and its inner workings (Chapter 5), Part
Two discusses the valuation of the mother of all currency derivatives—the forward
contract—in the context of the theory of interest rate parity (Chapter 6). Currency
futures, options, and swaps are detailed in Chapter 7, which shows how they can be
harnessed for the purpose of risk management.

Part Three: International Financing. If globalization of financial markets has
gone a long way toward eradicating differences in national cost of capital, they have
not been entirely erased. This is why global financial markets are often characterized
as mildly segmented rather than fully integrated (Chapter 8). Part Three outlines
funding as a global procurement decision from both equity markets (Chapter 9)
and debt markets (Chapter 10). The uniqueness of financing strategies and capi-
tal markets in two regions of the world that loom especially large on the global
economy—namely East Asia and the Middle East—is addressed in separate chapters.
Chapter 12 profiles the idiosyncrasies of Asian finance and banking in the context
of Japan, South Korea, and China, whereas Chapter 13 explores the mysteries of
Islamic finance.

Part Four: Managing Foreign Exchange Risk. The exchange rate variable perme-
ates all key financial management decisions and injects a considerable degree of vari-
ability in a firm’s overall risk profile. Part Four starts by asking whether hedging part
or all of a firm’s exposure to currency risk is indeed value creating for the firm’s own-
ers and therefore warranted (Chapter 14). To the extent that exchange rate forecast-
ing (Chapter 15) is a treacherous activity in the context of clean floating exchange
rates, we take a “total risk” view of risk management. Exporters and importers as
well as multinational corporations and globally reaching financial institutions gen-
erally hedge both transaction and translation exposures by using forwards, futures,
options, or swaps. Measuring and managing transaction, translation, and economic
exposures are discussed in Chapters 16, 17, and 18, respectively.

Part Five: Cross-Border Valuation and Foreign Investment Analysis. Part Five
develops a valuation framework for cross-border investments that uniquely incorpo-
rates the different variables such as foreign exchange risk, country risk, asymmetric
tax treatment, and different inflation rates. Chapter 20 contrasts different metrics
such as net present value of asset-based cash flows or equity-based cash flows ver-
sus adjusted present value metrics, and reviews the necessary adjustments to be
made to the cost of capital used as the discount rate in international valuation.
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The framework is applied to cross-border mergers and acquisitions in Chapter 21
and large-scale infrastructural project finance in Chapter 22. Taking the perspec-
tive of asset managers manning the desks of mutual funds, pension funds, hedge
funds, or sovereign wealth funds, global investing in stocks and bonds is addressed
in Chapter 23, which gauges the limit of geographical diversification in the context
of ever-increasingly integrated capital markets.

Part Six: Managing the Multinational Financial System. Central to the success-
ful implementation of a global strategy, multinational corporations need financial
planning, budgeting, and control systems that incorporate the unique operating cir-
cumstances of each and every foreign subsidiary while ensuring that strategic goals
are duly achieved (Chapter 24). Finally, Chapter 25 shows how financial decisions
should be optimized to exploit fully the multinational enterprise system.

WEBSITE AND ONLINE RESOURCES

This book comes with a companion website, www.wiley.com/intlcorpfinance (see
back of book for details).

Readers have access to all case studies, briefly introduced at the end of each cor-
responding chapter. These case studies help the reader apply the lessons from this
book to real life situations. Each case comes with questions for discussion. Readers
also have access to a detailed glossary of key terms used in this book.

Professors can readily download the following materials:

® Instructor’s manual. The online instructor’s manual offers detailed solutions
for end-of-chapter discussion questions and problems. Elaborate solutions are
also presented for each case with guidelines for facilitating a successful class
discussion.

® PowerPoint presentation. Professionally prepared slides provide detailed lecture
outlines, including selected graphs from each of the chapters.

In addition, there are resources specifically for professors’ use, and those are avail-
able at John Wiley & Sons’ Higher Education website.

I would be grateful for readers’ and instructors’ constructive comments and
suggestions for improvements and revisions. Please write directly to me at laurent
.Jjacque@tufts.edu.


http://www.wiley.com/intlcorpfinance
mailto:laurent.jacque@tufts.edu
mailto:laurent.jacque@tufts.edu
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What Is International
Corporate Finance?

The only trouble with going abroad is that you have to leave home to
do it.
An English aristocrat when Britannia ruled the waves!

As we enter the third millennium, information technology—Dby crushing the cost
of communications—is accelerating the globalization of manufacturing, com-
merce, and especially finance. News traveling at the speed of light through the Inter-
net reaches an estimated 250,000 computer terminals in trading rooms around the
world, morphing national financial markets into one huge, efficient global market-
place for capital. Indeed, the relentless rise of the digital cyber-economy is weaken-
ing the grip of the nation-state as government policies are subjected to a continuing
referendum by financial markets. And yet die-hard sovereigns are holding firmly
to their prerogatives of having a national currency, a national regulatory frame-
work, and a national tax code of their own and much more. International busi-
ness’s vastly expanded global reach is redefining the risks and opportunities faced
by financial executives, whether they are at the helms of international trading firms;
old-fashioned brick-and-mortar multinational corporations (MNCs) such as IBM,
Nestlé, or Toyota; or “virtual” multinational enterprises such as Google or eBay.

In this first chapter, we explain what is unique about international corporate finance.
To do so, it is helpful to sketch how the process of globalization fueled by the relentless
rise of the multinational enterprise is reshaping the global economy, thereby provid-
ing a backdrop against which to better identify the unique dimensions of international
corporate finance. At the end of this chapter, the reader should have become convinced
that the study of international corporate finance is a sine qua non condition of success in
tomorrow’s business world. The old divide between domestic and international finance
is blurring, so much so that our English aristocrat would no longer need to leave home
to go abroad, because abroad has become home—at least in the world of finance.

In this introductory chapter the reader will gain an understanding of:

® What globalization is and how the multinational corporation is its handmaiden.
® What makes international corporate finance uniquely different from domestic
corporate finance.
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® How the exchange rate variable uniquely complicates financial decision making.

® How the locus of decision making in the finance function migrates as firms
morph from strictly domestic entities to fully developed multinational
corporations.

® What the international control conundrum is about.

® How multinational corporations can uniquely leverage their financial systems to
minimize taxes and lower their cost of capital.

THE UNEVEN REACH OF GLOBALIZATION

Globalization is about the increasing integration of national economies as cross-
border movements of labor, goods, and services, as well as money, continue at an un-
abated pace. In the words of Narayana Murthy, president and CEO of Infosys—an
up-and-coming Indian multinational—*“I define globalization as producing where it
is most cost-effective, selling where it is most profitable, and sourcing capital where
it is cheapest, without worrying about national boundaries.” In his best-selling book
The World Is Flat, Thomas L. Friedman argues that the world economy has become
a level playing field.

The reality is, however, somewhat more nuanced. Globalization is a multifac-
eted process that has evolved unevenly, with certain markets becoming dramati-
cally more integrated than others. If one breaks down the world economy into
three principal markets for (1) labor, (2) goods and services, and (3) capital, we
immediately sense that globalization is an uneven three-speed process upholding
major price differences across national markets. If the world were indeed a level
playing field, there would be no price differences in the cost of labor, goods, ser-
vices, or capital, and what is known as the Law of One Price would hold true.
Yet, globalization is at best sluggish in the labor markets where most international
migration is still being curbed by severe national immigration quotas: Wages are
lower in Vietnam than in China, China’s wages are lower than Poland’s, and
Poland’s wages are lower than wages in Switzerland. Globalization is healthy,
but the movements of goods and services are still regulated, with most coun-
tries maintaining tariff and nontariff barriers. Meanwhile, it is unbridled and
nearly all-encompassing in the market for capital. This process has been fueled
by four forces:

1. Technology aided by the marriage of computers and telecommunications.
As the cost of transportation, communications, and computing continues
to decline exponentially, overcoming the natural barriers of spatial distance
has become cheaper. The “death of distance” has enabled a nimbler divi-
sion of labor among trading nations, allowing domestic and multinational
corporations to leverage economies of scale better through outsourcing and
offshoring.

Economic liberalization and deregulation. The falling of regulatory barriers
that traditionally hampered the cross-national flow of goods and services as
well as foreign direct and portfolio investment is proving to be a powerful
catalyst for increasing integration in markets of goods, services, and capi-
tal. Multiple rounds of multilateral negotiations within the framework of the

N
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General Agreement on Tariffs and Trade (GATT) and now the World Trade
Organization (WTO) have resulted in steady lowering of tariff and nontariff
barriers as well as the reduction of trade subsidies. Over the past 35 years,
world trade in goods and services has grown more than twice as fast as world
gross domestic product (GDP). Similarly, with the breakdown of the Bretton
Woods international monetary system of fixed exchange rates, countries have
progressively dismantled exchange controls and restored currency convert-
ibility, thereby fueling foreign direct investment and international portfolio
investment.

Privatization and emerging capital markets. The dislocation of the Soviet
empire and its many satellites has unleashed the “invisible hand” of free mar-
ket forces where command economies once struggled under the yoke of state
bureaucracies. Emerging capital markets—fueled by the rapid privatization of
major telecom companies, banks, and utilities, along with large-scale interna-
tional portfolio investment—are energizing the efficient allocation of capital to
productive investments and facilitating foreign direct investment.

Market for financial derivatives. The explosive growth of derivatives markets
for forwards, futures, options, and swaps has allowed them to become effective
conduits for transferring currency, commodity, interest rate, and credit risks to
players best equipped to bear those risks.

W

>

THE RISE OF THE MULTINATIONAL CORPORATION

The growth of international trade, which now accounts for 30 percent of glob-
al GNP whereas it stood at only 11.6 percent in 1970,' is second only to the
spectacular rise in foreign direct investment embodied in the multinational
corporation (see International Corporate Finance in Practice 1.1).

Integration of the world market for goods and services happens to a significant
extent within the multinational corporation itself, with as much as 40 percent of all
cross-border trade in goods and services being of an intracorporate nature (between
sister affiliates of the same firm domiciled in different countries) rather than of an
arm’s-length nature (between independent firms). Supply chains now span the entire
world. For example, consumer electronics may be designed in the United States,
components manufactured in Japan and China and then assembled in Vietnam or
the Philippines, and the finished product marketed around the world.

Lenin predicted that foreign direct investment would be the weapon of col-
onial imperialism and would signal the final stage of capitalism. By an ironic twist
of history, foreign direct investment was growing about four times faster than the
world gross product and at about three times the pace of world trade when the
Soviet empire (the cradle of Marxism-Leninism) finally collapsed in 1989. Indeed,
the torrential flow of foreign direct investment personified by huge, ubiquitous, and
stateless multinational corporations has continued unabated and is no longer the
prerogative of only old imperialist powers of the rich North. In fact, countries such

''This is computed as global imports/global GNP, where global imports are the sum total of
imports by each national economies. See World Economic Outlook database and WEO ag-
gregates (International Monetary Fund, various years).
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INTERNATIONAL CORPORATE FINANCE IN PRACTICE 1.1
WHAT ARE MULTINATIONAL CORPORATIONS (MNCs)?

A multinational corporation is a parent company that (1) engages in foreign
production and other activities through its own operating subsidiaries, branch-
es, and affiliates located in several different countries; (2) exercises direct
control over the policies of those subsidiaries, branches, and affiliates; and
(3) strives to design and implement business strategies in production, market-
ing, and finance that transcend national boundaries and allow them to capture
economies of scale.

Many MNCs are owned by a mixture of domestic (the country in which
the firm is headquartered) and foreign shareholders. Some of them are par-
tially state-owned, such as China’s CITIC or France’s EDF (Electricité de
France). Most large MNCs are headquartered in the United States, Western
Europe, or Japan—for example, in 2008, General Electric (GE) was the largest
multinational corporation as ranked by the value of its foreign assets (US$401
billion) and it employed 171,000 individuals in its foreign operations. How-
ever, these are increasingly challenged by MNCs based in emerging-market
countries—for example, India’s Infosys (information technology).

Multinational corporations are responsible for a sizable share of world
trade and most foreign direct investment. As mammoth oligopolistic com-
panies, MNCs possess market power that makes them global actors in their
own right that loom large on the world economic stage. Unlike firms in purely
competitive industries, MNCs enjoy managerial discretion in charting their
strategic paths so much so that their actions may force nation-state changes in
national policies.

as Brazil, Russia, India, and China (the BRICs), long shackled by communism, state
socialism, or isolationist authoritarian governments, are not only playing host to
foreign direct investors but are themselves becoming the proud homes of emerging-
market multinationals: China-based Lenovo acquired IBM’s PC business in 20035,
and Indian Tata Motors took over the iconic British Jaguar and Land Rover in
2009, while Haier became one of the key global players in the white goods industry
and Brazil-based Embraer competes head-on with Boeing and Airbus. But why do
firms venture into distant and often unfriendly lands? There are at least three major
motivations for doing so:

1. Resource seekers. From time immemorial, firms have sought access to natural
resources that were either not available or only available in limited supply in
their home countries. The French and the British East India companies and the
Hudson Bay trading companies first chartered in the seventeenth century are the
ancestors of modern multinationals; they were often established by their sov-
ereign and closely aligned with colonization. It was not until the industrial revol-
ution that oil and mining companies as well as agribusiness ventures emerged as
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powerful foreign direct investors that often grew under the mantle of the British,
Dutch, and French colonial empires.

British Petroleum, Compagnie Francaise des Pétroles (Total), Union Miniére
du Katanga, Rio Tinto, Anaconda, Kennecott, and United Fruit trace their roots
back to the nineteenth century and came to represent for many the evil of capi-
talism and imperialism. Because resource seekers have long been the villains of
international business, they have been the prime targets of political risk, na-
tionalization, and expropriation. More recently, the relentless drive by Chinese
state-owned companies to secure access to foreign sources of energy, minerals,
and other natural resources follows the same economic logic of their yesteryear
Western counterparts.

2. Market seekers. Access to foreign markets often unsatisfactorily served through
exports is a primary driver of foreign direct investment by manufacturers of
industrial products and consumer branded goods. Household names of long-
established multinationals include U.S. firms such as IBM, Ford Motor Com-
pany, and Procter & Gamble, but also European companies such as Unilever,
Nestlé, Michelin, L.M. Ericsson, and many others. The ascent of the multina-
tional enterprise really started after World War II and initially was a U.S. phe-
nomenon that primarily targeted Western Europe.

In the 1960s European firms jumped on the multinational bandwagon, in-
vesting heavily in the United States and the more dynamic economies of East
Asia and Latin America. They were joined in the 1970s by Japanese firms such
as Toyota, Hitachi, Komatsu, and Sony, and in the 1980s by South Korean firms
such as Samsung and Hyundai. The past decade has witnessed the onslaught of
a new breed of multinationals domiciled in emerging market countries: Wipro,
Haier, Tata Motors, Lenovo, Cemex, and Petrobras are fast becoming house-
hold names.

Yet multinational corporations are hardly a new phenomenon and can
trace their roots to the nineteenth-century industrial revolution: Early improve-
ments in transportation and communications facilitated cross-border invest-
ments by American firms in Europe. Business historian Mira Wilkins recounts
how in 1855 Singer licensed a French company to manufacture its new sewing
machines and in 1867 set up the first plant overseas in Glasgow (Scotland).?
Similarly, in 1879, Westinghouse started to manufacture brakes in a Paris plant.
In 1889 Eastman established a new company in London to manufacture films
to be used by Kodak cameras imported from the United States. Noticeably,
early foreign direct investments by U.S. manufacturers were predicated on
exploiting a competitive advantage due to new products, new manufacturing
methods, and new marketing policies, rather than simple exporting of capital
for acquisition.

3. Cost minimizers. The search for lower labor costs and more generally efficient
gains guides many market-seeking multinationals to establish assembly oper-
ations or call centers in low-wage countries such as Mexico, China, Vietnam, or
India. This is especially true of labor-intensive manufacturing processes charac-
teristic of consumer electronics, garments, or footwear.

2Mira Wilkins, The Emergence of Multinational Enterprise (Harvard University Press, 1970).
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WHAT IS DIFFERENT ABOUT INTERNATIONAL CORPORATE FINANCE?

The reader will recall from his or her first corporate finance course that financial man-
agement is about maximizing shareholder wealth—that is, managers, on behalf of the
firm’s owners, should make all business decisions and manage the firm’s resources
with the objective of making its shareholders wealthier than before (see International
Corporate Finance in Practice 1.2). More formally, shareholders’ wealth maximiza-
tion is all about increasing the firm’s market value, defined as the present value of fu-
ture net free cash flows (FCF) discounted at the firm’s weighted average cost of capital
(WACC). This is typically achieved in by making two types of decisions:

1. Value-maximization investment decisions, also known as capital budgeting, or the
allocation of scarce resources (capital) among a company’s present and potential
activities/projects to uses that maximize shareholders’ wealth. Such decisions run
the gamut from modernization of plant and equipment to new product launches,
entering new foreign markets, and acquisitions of new business firms, but also to
wise credit granting to customers (accounts receivable), efficient management of
inventory (raw materials, work in progress, or finished goods), and so forth. These
are the decisions most closely linked to the asset side of the firm’s balance sheet.
Cost-minimizing funding/financing decisions, or the acquisition of funds—beyond
internally generated financing—necessary to support investment. In effect, this
is a quintessential procurement decision whereby the firm searches for the least
costly sources of funds. Should the firm borrow short-term or long-term at a fixed
or variable interest rate? Should it source debt (bank loans or bonds) or equity
(straight or preferred) or lean on its suppliers (accounts or notes payable) for more
favorable credit terms? What is the optimal mix of debt and equity financing that
minimizes the firm’s weighted average cost of capital? Such decisions are closely
associated with the liabilities and owners’ equity side of the balance sheet.

b

As firms expand beyond their own domestic borders, they are confronted with a
myriad of new opportunities on both the investment and the funding sides, thereby
redefining the parameters and the scope of the corporate finance function. How
financial managers should identify, gauge, and leverage these new opportunities to
better achieve the firm’s global strategic goals is the subject of this book. New deci-
sions are now confronting the globally minded chief financial officer:

® How should foreign subsidiaries be financed?

® When and how should earnings be repatriated from foreign subsidiaries?

® How should similar investment opportunities in different countries be analyzed
and compared?

® Where should financial decision making be located between the parent and its
many far-flung foreign subsidiaries?

® How should managerial incentive and control systems be designed to be con-
gruent with the firm’s overall strategy but also account for foreign countries’
idiosyncrasies?

Not only is the scope of international financial management far broader than it
is for domestic financial management, but it is also compounded by a number of risk
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INTERNATIONAL CORPORATE FINANCE IN PRACTICE 1.2
SHAREHOLDERS' WEALTH MAXIMIZATION AND CORPORATE
GOVERNANCE SYSTEMS AROUND THE WORLD

If shareholders’ wealth maximization is the dominant gospel of financial man-
agement in Anglo-Saxon countries where capital markets and a dispersed
shareholder base play the leading role in financing firms, this is not necess-
arily the case in other major capital exporting countries, where banks, family
groups, or even the state are the dominant owners.

In Japan, interlocking business groups formerly known as keiretsu focus
on the health of the business group ahead of its individual firms and often em-
phasize market share more than share price maximization. Chaebols in South
Korea mimic the Japanese model and may also maximize long-term growth
more than short-term profits. Family groups in Southeast Asia, India, and Mex-
ico often hold controlling interest in publicly listed firms and may expropriate
minority shareholders by abusing their power and appropriating unfairly more
than their share of the firm’s profits. European firms often consider interests of
stakeholders (primarily employees) on par with shareholders’ interests. Many
multinationals in countries like France, Russia, Brazil, and China are still part-
ly state-owned and may put national interests ahead of shareholders’ wealth.

Even in Anglo-Saxon countries, there is no guarantee that managers will indeed
manage the firm in the best interests of its owners/shareholders. After all, managers
are human beings whose personal goals may not be congruent with the firm’s over-
arching goal of value creation. Thus managers may act in their self-interest rather
than pursue policies aligned with the best interests of the firm’s shareholders. For
example, managers may use company resources to benefit themselves rather than
their shareholders by squandering money on lavish offices, large personal staff,
corporate jets, country club memberships, and other wasteful perquisites.

Clearly, corporate governance—the charter that governs the relationship be-
tween the firm’s owners and its managers—varies greatly across countries, reflect-
ing legal, cultural, and sociopolitical national idiosyncrasies. The central problem,
however, remains how to strengthen corporate governance to best protect out-
side investors (often minority shareholders) from expropriation by the controlling
shareholders to ensure that the former are fairly rewarded for their investment.
Indeed, resolving the governance conundrum equitably has far-reaching impli-
cations for efficient allocation of corporate resources, corporate financing, real-
istic corporate valuation, development of capital markets, and economic growth.

Needless to say, multinational corporations pursuing cross-border mergers
and acquisitions or entering into joint-venture or licensing agreements with
foreign firms should be well apprised of the nuances of national corporate
governance systems.® Similarly, asset managers, whether they are pension funds
or hedge funds, need a keen understanding of how idiosyncratic local corpor-
ate governance may bias valuation.

3 Chapters 12 and 13 are devoted to Asian and Islamic finance and banking.



8 INTERNATIONAL CORPORATE FINANCE
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EXHIBIT 1.1 International Valuation

factors unique to international financial management as sovereign nations issue their
own currencies, implement their own economic policies, and apply their own tax and
regulatory rules. See Exhibit 1.1 for the different factors shaping free cash flows (FCF)
and the weighted average cost of capital (WACC) at which they should be discounted.

RISKS IN THE WONDERLAND OF INTERNATIONAL FINANCE

As firms chart new territories by opening export markets or building plants in foreign
countries, they expose themselves to a myriad of risk factors that need to be carefully
calibrated and incorporated in financial decision making.

Foreign Exchange Risk

For most firms, investment and funding decisions are carried out in the home cur-
rency context, which means only one currency to contend with. As soon as firms
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widen their market horizons and become active in international business, first by
exporting some of their products or importing components or subassemblies and
later by setting up operations in foreign countries, they expand their opportunity set.
This brings with it new rewards and new risks.

Most obvious is the unique variable incorporated in most decisions that the
firm tackles, namely the fickle and all too often misbehaving foreign exchange
rate. Generally, foreign exchange risk can raise the cost of capital for the multi-
national firm, as international portfolio investors may require a risk premium in
valuing debt and equity. Conversely, when foreign projects are analyzed—such
as building a new plant to serve an emerging market or acquiring an existing
business—a higher discount rate may be applied to capture the impact of volatile
exchange rates on future cash flows. More specifically, consider the following
transactions:

m [mports and exports. Foreign exchange risk is invariably associated with im-
port and export transactions when future payment to or from a foreign firm
is denominated in a foreign currency. Consider the case of U.S.-domiciled
Alaska Airlines purchasing five Airbus A320s at a cost of 100 million euros
(€100 million) each, to be paid on delivery 24 months from the date of the pur-
chase order. Such a transaction exposure (account payable is denominated in
euros) may result in substantial cash-flow loss/gain depending upon the move-
ment of the euro against the U.S. dollar over the next 24 months. For example,
if, when the order was first booked, the exchange rate stood at €1 = $1.25, but
on delivery day—24 months later—the euro has appreciated to €1 = $1.50,
Alaska Airlines would end up paying $25 million more per A320 than initially
contemplated.

u [nternational financing. Similarly, foreign exchange risk is at the core of the
international financing decision. Consider the case of the U.S. retailer JCPenney
seeking to minimize the cost of financing its US$300 million working capital
requirement. Should the U.S. retailer source a short-term bank loan from a Japa-
nese bank at 1.5 percent annually denominated in yen or stay home with a 6
percent loan from Bank of America denominated in U.S. dollars? On the face of
it, yen financing seems dirt cheap if we assume that the dollar price of one yen
(the exchange rate) stays constant over the financing period. But what if the yen
were to appreciate by more than 4.5 percent (6% — 1.5% = 4.5%) over the next
year? The effective cost of yen financing would end up being more expensive
than dollar financing.

m Foreign direct investment. A multinational corporation such as General Motors,
attempting to decide whether a car assembly operation in Malaysia should be
expanded by 25 percent to capitalize on the rebound of the Malaysian economy
in the aftermath of the 1997 Asian financial crisis, is confronted with a long-term
foreign exchange risk exposure. The project returns an attractive 19 percent
in Malaysian ringgit—but its return in dollar terms is clouded by the possible
weakness of the Malaysian currency over the life of the project. Would the proj-
ect in fact create value for GM-USA?

m Lost in translation. Another dimension of foreign exchange risk is the un-
certainty that it creates in the financial reporting process. Exchange rates are
used periodically (every quarter) in translating or consolidating the financial



10 INTERNATIONAL CORPORATE FINANCE

statements of foreign subsidiaries with the parent’s to report an all-inclusive
measure of global performance to financial markets—the much cherished earn-
ings per share. Earnings per share are the tip of an informational iceberg (con-
solidated balance sheet, income statement, and cash-flow statement being the
iceberg), which may show erratic movements from quarter to quarter as ex-
change rates fluctuate (sometimes wildly) over the reporting cycle, unless the
multinational corporation seeks to smooth its income stream by hedging selec-
tively its translation exposure.

Country Risk

A multinational firm is exposed to country risk—also known as political risk—when
unforeseen events in the host country impair the firm’s operations in that country.
Indeed, international portfolio investors will require a country risk premium in eval-
uating such operations. That premium, in turn, will impact the value of the multi-
national firm’s investment. Changes in the host country’s political environment may
result in reformed or new regulations as well as taxation or ownership guidelines
that will impact the local subsidiary’s performance. For example, the August 2009
nationalization of the Mexican firm Cemex’s cement plants by the host government
in Venezuela was an extreme form of country risk. The Chavez leftist government
had announced its intention to nationalize the cement industry earlier in the spring
of 2009 and had successfully forced both French Lafarge and Swiss Holcim cement
multinationals to sell a majority stake in their local operations to the Venezuelan
government.

Similarly, the January 2002 meltdown of the Argentine economy, with its
abolition of the currency board that had constitutionally enshrined the Argen-
tine peso = U.S. dollar peg, led to the abrogation of dollar-denominated tariff
structure for foreign-owned telecommunications companies such as Telefonica
S.A. of Spain. As a result, Telefonica S.A., which had been guaranteed a pricing
schedule denominated in U.S. dollars (since 1 dollar = 1 peso) and had heavily
borrowed in U.S. dollars, was now forced to price its services in a much-devalued
peso and, facing price controls, had a much heavier debt burden.* In addition,
scattered political violence and vandalism against brick-and-mortar facilities in
Buenos Aires resulted in a major loss of income and damaged plant, property,
and equipment.

In the same vein, Enron—better known for its ignominious collapse in
2001—signed a contract in 1992 to build the largest power plant in India. After
having spent more than $300 million in design and engineering costs, Enron
abandoned the undertaking in 1995 when various political parties and envi-
ronmental groups were able to kill the project in the local courts of the state of
Maharashtra. Enron had discovered the importance of legal contract enforce-
ability or lack thereof.

4 Telefonica had a peso-denominated revenue stream with which it had to pay interest and
principal on a much revalued dollar denominated debt. The currency mismatch between peso-
denominated revenue and dollar-denominated cost that resulted from the abrupt devaluation
of the peso was made worse by tight price controls on peso-denominated rates that Telefonica
was charging its customers in Argentina.
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More generally, changes in the rules of the game that impact foreign direct inves-
tors’ operations include:

® Imposition of exchange controls that restrict repatriation of dividends or pay-
ment of royalties by a foreign subsidiary to its parent.

m Restrictions on the availability of foreign exchange and discriminatory currency
rates for importing parts or subassemblies.

= Imposition of price controls on local sales or local procurement requirements for
parts, subassemblies, or raw materials.

» Expropriation and/or nationalization without adequate compensation in ex-
treme cases.

Mildly Segmented Global Financial Markets

Closely related to the pervasive exchange risk conundrum is the notion that funding
decisions are made in the context of national capital markets, with each offering a
different cost of capital for both debt and equity financing. Such discrepancies are
the results of national monetary policies creating different inflation expectations and
therefore different yield curves, with central banks meddling in foreign exchange
markets (resulting in currency overvaluation or undervaluation). They are also due
to differences across countries in corporate governance systems (see International
Corporate Finance in Practice 1.2) and various market imperfections such as asym-
metries in tax regimes, disclosure, and reporting requirements, or other man-made
distortions in money or capital markets. This is the notion of capital market segmen-
tation that motivates the search for the lowest possible source of financing. In other
words, national capital markets are less than fully integrated, and cross-currency
cost of capital discrepancies warrant systematic scanning of funding options. Cross-
listing of shares when issuing equity capital is a good illustration of the fact that
the cost of equity capital is far from uniform across capital markets. Jazztel, an up-
and-coming Spanish telecom company in the late 1990s challenging the monopolist
Telefonica S.A., should have naturally scheduled its initial public offering on the
Spanish Bolsa; instead it decided to list on the New York NASDAQ in 1999, presum-
ably to lower its cost of equity capital.

With multiple currency habitats and their tax and regulatory systems to contend
with or to choose from, the funding decision becomes far more complicated. A six-
month working capital loan can be sourced domestically or from Japan, Switzerland,
or any country or lending source offering a possibly lower interest rate. As we will
discover in a subsequent chapter, lower interest rates are only half of the equation,
since a lower interest rate is often an indicator of a currency likely to appreciate
over time. It is difficult enough to decide on short-term financing, but long-term
debt financing is even more perplexing because of the daunting task of forecasting
exchange rates over the longer term. In all cases, borrowing firms will also compare
domestic/onshore with international/offshore financial markets, as the cost of capital
may be slightly different between each market’s onshore and offshore tiers.’

5 Offshore markets (also known as euro-currency markets) are unregulated money markets
that operate beyond the jurisdiction of their home currency’s central bank. For example, the
euro-dollar market functions anywhere but in the United States. See Chapter 8 for further
discussion.
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Equity financing is no easier. Firms can list their stock in different markets hop-
ing to capture a cheaper cost of equity capital. The 1980s and 1990s witnessed a
flurry of large Latin American firms deciding to list on the New York Stock Ex-
change by issuing American depositary receipts. Similarly, Russian, Chinese, and In-
dian firms have aggressively sought equity financing from Western capital markets
by listing their shares on the Frankfurt, London, New York, and Hong Kong stock
exchanges. Whether addressing a short-term or a long-term financing decision, the
firm can choose from different financial markets and achieve a lower cost of capital.

INTERNATIONALIZATION AND THE LOCUS OF THE FINANCE FUNCTION

The finance function is managed by the chief financial officer, who directly reports to the
firm’s chief executive officer and its board of directors. He or she is usually seconded by
a treasurer, risk manager, and comptroller. Depending on the size and the scope of the
firm’s domestic and international activities, each subfunction will develop its own staff.

The treasurer oversees short-term funding decisions, cash and near-cash man-
agement, and account receivables collection. The risk manager is responsible for pur-
chasing insurance coverage as well as overseeing foreign exchange risk management,
often coupled with hedging interest rate and commodity price risks. The comptroller
orchestrates the consolidation of financial statements from both foreign and domes-
tic operations for reporting the firm’s aggregate results to its shareholders, debtors,
and other stakeholders.

For firms that are primarily domestic in scope, the finance function is clearly an-
chored at headquarters. However, as firms begin to stumble into international busi-
ness, whether by chance or by design, they will struggle with international financial
management decisions whose scope becomes increasingly more complicated. The
internationalization process is likely to be very incremental, with well-identifiable
phases along the way and increasing allocation of responsibility in financial decision
making between the parent and its foreign subsidiaries.

m Stage I: Exporting and importing. Most firms never venture beyond the confines
of their domestic market but may experience imports competition from foreign-
based firms. To overcome their cost handicap against lower priced imports, firms
may source key inputs or subassemblies from the same foreign countries as their
import-competitors. More likely than not, the management of foreign-currency-
denominated payables will require foreign exchange risk management expertise
to mitigate the risk of exchange losses associated with such imports. The treas-
ury function will add a foreign exchange manager who will work closely with
the procurement manager to factor in exchange risk in paying for and financing
imports. The firm’s market horizons may still be domestic, but its financial man-
ager’s mind-set is beginning to become more international.

Whether the result of a random inquiry by a foreign distributor or the result
of its own systematic effort, the firm may pursue international sales and pro-
gressively develop in-house exports-management capability. Pricing in the cur-
rency of the target market and decisions to grant credit to foreign distributors
will require special expertise in analyzing foreign credit risk, managing foreign
exchange risk, and exports financing. Here again the foreign exchange manager
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nested within the treasury function at headquarters will coordinate closely with
the international sales department. Over time, as exports sales to a particular
country reach a critical mass, a fully staffed foreign sales branch or subsidiary
may be established in the target country, but treasury and foreign exchange risk
management will remain housed at headquarters (see Exhibit 1.2, panel A).

u Stage II: Foreign manufacturing. As a foreign sales subsidiary matures, serious
consideration may be given to establishing local manufacturing operations—
perhaps in the form of local assembly—to reduce the impact of tariff barriers as
is often the case in emerging markets. Now a more self-sufficient foreign sub-
sidiary is constituted with its own financial function and a chief financial officer
reporting to its own general manager but also coordinating more loosely with its
parent chief financial officer. The locus of financial decision making will migrate
to the foreign subsidiary as it asserts its financial independence from headquar-
ters (see Exhibit 1.2, panel B).

u Stage III: Multinational enterprise stage. As a firm repeats its successful market
entry in different countries, a complex multinational enterprise is progressively
evolving with distributed responsibility for financial decision making. This gives
the international financial management function its unique personality and com-
plexity. As the locus of decision making migrates from parent to foreign subsidi-
aries to regional centers, the mind-set of financial managers is correspondingly
reshaped from a home-country bias characteristic of firms in the exporting stage
to a more decentralized host-country approach in stage I and more global and
systemic orientation in stage III (see Exhibit 1.2, panel C). More specifically, the

EXHIBIT 1.2  Locus of Financial Decision Making
Panel A: Stage | of Financial Development of a Multinational Enterprise

Multinational U.S.
Parent

Small staff manages
export sales’ financing
and exchange rate risk.

Finance

Affiliate in
Foreign Country

Small staff implements
Finance parent’s decisions.

(continued)
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EXHIBIT 1.2  (Continued)

Panel B: Stage Il of Financial Development of a Multinational Enterprise

Multinational U.S.
Parent

Small staff receives
reports but does not
interfere in subsidiary’s
decisions as long as
operations are deemed
to be satisfactory.

Finance

Affiliate in
Foreign Country

Large finance staff
Finance makes independent
decisions.

Panel C: Stage Il of Financial Development of a Multinational Enterprise

Multinational U.S.
Parent

Large staff issues
guidelines, makes
decisions for entire
system, coordinates
activity, and monitors
results.

Finance

Affiliate in
Foreign Country

Large staff executes
parent’s decision,
makes decisions within
guidelines issued from

Finance

parent, and coordinates
closely with entire
system.
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center of gravity of financial decision making will be equally distributed between
parent and foreign subsidiaries, with close coordination between them and tight
integration of all funding and investment decisions to best exploit the firm’s
multinational system potential.

The organizational dynamics of the global finance function is best understood
in the strategic context adopted by the firm. As long as the multinational enterprise
follows a multidomestic strategy, each foreign subsidiary will develop as a reason-
ably independent entity primarily responsive to the idiosyncrasies of its host market.
Financial decision making will be nested in the foreign subsidiary with relatively
minor interference from the parent company, which at most will get involved in
dividends repatriation decisions. However, should the multinational enterprise adopt
a more global strategy with strong production rationalization among its various
subsidiaries, it will coordinate its financial decision making more closely between
the parent’s finance function and its many foreign subsidiaries. Exploiting the mul-
tinational enterprise’s potential (see next section) through skillful transfer prices® of
cross-border intracorporate shipments of parts, subassemblies, or finished products
requires strong financial decision-making capabilities both at the parent’s and at the
foreign subsidiaries’ level, often reinforced by the establishment of reinvoicing cent-
ers that channel intracorporate financial flows through low-tax jurisdictions. The
danger, though, is that a skillful exploitation of the financial system may undermine
the autonomy of each operating unit and disincentivize its management as perfor-
mance measurement becomes murky. General Motors, for example, kept its currency
risk management policies relatively decentralized at national operating levels even
though that meant having redundant hedging policies that are clearly suboptimal
from a system optimization perspective.

THE INTERNATIONAL CONTROL CONUNDRUM

At the core of a successful strategy are effective planning, budgeting, and control sys-
tems. For multinationals the challenge is to translate pro forma financials, budgets,
and performance measures first compiled in the currency of each foreign subsidiary
into a common currency (numéraire) to allow for meaningful comparison and ef-
ficient resource allocation. The design of an effective management control system for
multinational corporations is compounded by exchange rate fluctuations between
the foreign subsidiary’s local currency and the parent company’s reference currency.”
To be reliable, management control systems for multinational corporations must
somehow incorporate a multiplicity of complicating factors such as exchange rates,
differential rates of inflation, and byzantine national price and exchange controls.

¢ By charging more (over-invoicing) for shipping parts or subassemblies to sister-affiliates dom-
iciled in high-tax jurisdictions, the multinational corporations can shift income toward sub-
sidiaries operating in low-tax countries while reducing taxable income in high-tax countries.
7The traditional dichotomy is made between the reporting subsidiary’s foreign/local cur-
rency and the parent firm’s reference currency, in which consolidated financial statements are
prepared.
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Multinational corporations tend simply to extend their domestic control systems
to foreign operations. Indeed, performance relative to the operating budget continues
to be the major evaluation and control system used. Simply put, budgetary variance
analysis is based on the comparison of actual performance, whether it be measured by
sales, operating expenses, accounting income, or free cash flows as recorded ex post,
and the corresponding budgeted amount as forecast ex ante (at the outset of the budg-
etary cycle). Differences between actual and budgeted amounts are then explained in
terms of price and/or volume variance, which can in turn be traced to environmental
variables that are generally noncontrollable by the reporting subsidiary’s managers.
Clearly, operating managers should be held responsible only for budgetary variances
that are deemed to have resulted from variables over which they do have control.

Unique to international control systems is the choice of exchange rates used
for translating local currency budgets into reference currency terms. Technically, ex-
change rates enter the budgeting control process at two levels: in drafting the oper-
ating budget and in measuring or #racking results. Should the initial spot exchange
rate be used in setting up the operating budget and the performance be tracked and
gauged at the ending exchange rate? Under such circumstances, local managers will
bear the full responsibility for exchange rate changes during the period and, as a
consequence, may be expected to behave in an overly risk-averse manner. A poten-
tially harmful consequence of such a system may be the padding of budgets as well
as decentralized hedging by local managers eager to reduce their perceived exposure
to exchange risk (which is generally suboptimal from the parent’s point of view).

Conversely, one may take the view that because foreign subsidiaries’ operations
are carried out in a foreign environment and are effected in the foreign currency, then
a local currency perspective ought to prevail. However, when performance evalua-
tion is based strictly on local currency, foreign currency translation gains and losses
resulting from fluctuating exchange rates are generally dissociated from the subsidi-
ary’s performance, thereby transferring the responsibility of foreign exchange risk
management to the treasury at headquarters. Specifically, initial spot exchange rates
are used both to set budgets and to track performance, thus removing incentives for
local managers to incorporate anticipated exchange rates into operating decisions or
to react swiftly to unanticipated exchange rate changes during the life of the budget.

Alternatively, projected exchange rates could be incorporated in both the budg-
eting process and the tracking process. This approach allows the subsidiary to ne-
gotiate with its parent an internal forward rate that best reflects its anticipation of
exchange rate changes. Such internal forward rates are deemed to foster goal con-
gruence between home-country parent and foreign subsidiaries as well as fairness for
operating managers, since they would receive neither blame nor credit for variance
in performance attributed to exchange rate surprises. Local management is de facto
shielded from unforeseen exchange rate changes, since the parent company acts as a
banker, literally buying its foreign subsidiary’s budget at a forward rate.

EXPLOITING THE MULTINATIONAL ENTERPRISE SYSTEM

Unique to the web of international business activities that firms weave around the
globe is the making of a complex multinational enterprise system that gives the
firm unique opportunities to move capital across borders from one subsidiary to
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the parent or to another subsidiary. For example, in the aftermath of the 1997
Asian financial crisis, countries such as Thailand and Indonesia imposed tight credit
policies in the form of punishing interest rates. Foreign subsidiaries of many multi-
nationals operating in these countries were able to bypass such restrictive policies
by tapping into the internal financial market of their parent, in effect procuring
low-interest-rate financing from other parts of the multinational financial system.
This provided them with a significant competitive advantage over local firms and
allowed them to capture market share. Let’s consider first the architecture of the
multinational enterprise’s financial system before showing how its skillful optimiza-
tion will create value in its own right (see Exhibit 1.3).

The architecture of the multinational financial system is anchored in the equity
and debt linkages that tie foreign affiliates to their parent. Such linkages, typically es-
tablished when the subsidiary is first set up, are likely to be upgraded over time as the
parent provides additional capital to its subsidiary. They result in periodic financial
flows such as dividends (on equity ownership) and interest payments on outstanding
debt (see lower part of Exhibit 1.3).

Similarly, the parent company establishes operational linkages in the form of
licensing contracts or management service agreements with its foreign subsidiar-
ies, which also give rise to periodic royalty payments (on licensing agreements) and

OPERATIONAL PAYMENT FLOWS

For machinery, inputs, subassemblies, and components (intracompany receivables and payables)

For technology (royalties)

For services (management fees)

\2 \'2
Affiliate
Based in host
Parent country with
segmented
capital market
N N\
/

FINANCIAL PAYMENT FLOWS

For use of loaned funds (interest)*

For use of stockholder capital (dividends)

For intracompany loans (principal loaned or repaid)

EXHIBIT 1.3  Exploiting the Multinational Financial System

*MNCs have discretion to manipulate maturity structure of accounts and interest payables or receivables
(leading or lagging) and adjust the magnitude of payment flow (overinvoicing or underinvoicing).
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management know-how fees. Depending on the international division of labor that
the multinational corporation is implementing, intracorporate trade in parts, subas-
semblies, and finished products among different national subsidiaries and its parent
may be important and may generate a different kind of financial flows, namely pay-
ments for goods (see upper part of Exhibit 1.3).

Constrained Optimization

In order to shift income out of high-tax-rate countries, the multinational enterprise
has several levers at its disposal: transfer pricing® in the form of overinvoicing of
shipment to a foreign subsidiary domiciled in a high-tax country to reduce its taxable
income or leading payments/dividend remittances ahead of a currency devaluation
or underinvoicing in order to pay lower tariff duties on key imported subassemblies
to allow for skillful global tax minimization and therefore enhanced value creation.

SUMMARY

1. Globalization is about the increasing integration of national economies as cross-
border movements of labor, goods, and services, as well as money, continue at an
unabated pace. It is fueled primarily by (1) technological breakthroughs aided
by the marriage of computers with telecommunications, (2) the dismantling of
tariff barriers and exchange controls that has returned many currencies to full
convertibility, and (3) deregulation that has reasserted the rule of the “invisible
hand.”

Globalization is minimal in the international market for labor because of barriers
to migration. It is significant in the market for goods and services, as multilateral
rounds of negotiations have progressively lowered tariff and nontariff barriers.
As more developed and emerging market countries return to full currency con-
vertibility, financial globalization is almost—but not quite—a reality.

The scope of decisions confronting the global finance function is far broader
than in the case of strictly domestic corporate finance: (1) How should foreign
subsidiaries be financed? (2) When and how should earnings be repatriated from
foreign subsidiaries? (3) How should similar investment opportunities in differ-
ent countries be analyzed and compared? (4) Where should financial decision
making be located between parent and its many far-flung foreign subsidiaries?
and (5) How should managerial incentives and control systems be designed con-
gruent with the firm’s overall strategy that can account for the idiosyncrasies of
individual foreign countries?

International financial management is complicated by factors such as currency
risk, country risk, and less than fully integrated national capital markets.

N

W

b

8 Transfer pricing refers to the price at which the sales of goods or services is carried out be-
tween two independent parties such as nonaffiliated firms. When the transaction is carried out
between the subsidiaries of the same parent multinational there is discretion for manipulating
the actual price up (overinvoicing) or down (underinvoicing) and therefore shifting income
out of high-tax countries.
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5. The challenge of designing an effective management control system for multina-
tional corporations is compounded by exchange rate fluctuations between the
foreign subsidiary’s local currency and the parent company’s reference currency.

6. By exploiting its system potential, the multinational enterprise has several le-
vers at its disposal to shift income out of high-tax-rate countries toward lower-
tax jurisdictions, thereby minimizing its global tax liabilities: transfer pricing
in the form of overinvoicing of shipments to a foreign subsidiary domiciled in
a high-tax country to reduce its taxable income, or leading payments/dividend
remittances ahead of a currency devaluation, or underinvoicing in order to pay
lower tariff duties on key imported subassemblies to allow for skillful global tax
minimization and therefore enhanced value creation.

QUESTIONS FOR DISCUSSION

. Define in your own words what is meant by globalization.

. Discuss the key drivers of globalization.

. What is meant by “the world is flat”? (Was Galileo wrong?)

. What are the key motivations for firms to expand abroad?

. Isinternational financial management different from domestic corporate finance?

. What is corporate governance, and how does it vary across countries?

. What are the unique risks faced by multinationals?

. Explain theinternational control conundrum faced by multinational corporations.

. What are the organizational challenges of managing the finance function in a
multinational corporation? Where should the locus of financial decision making
be housed?

10. How can multinationals exploit their global financial systems to create value?

OO NN Nk W=
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The International
Monetary Environment

Part One examines the monetary environment within which international corpo-
rate finance decisions are made. How exchange rates are determined and the
unique role played by central banks’ intervention in setting currency values are the
focus of Chapter 2, whereas Chapter 3 presents a brief history of the international
monetary system. The architecture of the world economy is outlined in Chapter 4
through the lens of national balance of payments accounting, which records the key
flows linking national economies.
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Exchange Rates Regimes

So much of barbarism, however, still remains in the transactions of most
civilized nations, that almost all independent countries choose to assert
their nationality by having, to their inconvenience and that of their
neighbors, a peculiar currency of their own.

John Stuart Mill

he breakdown of the international monetary system of fixed exchange rates that

had prevailed until March 1973 under the Bretton Woods (1944-1971) and the
short-lived Smithsonian (1971-1973) agreements ushered the world economy into
uncharted territory. The new international financial order that has emerged in its
stead is commonly characterized as a system of floating exchange rates. Such a char-
acterization, however, is misleading since it applies to only a handful of major cur-
rencies that float independently, such as the U.S. dollar ($), the Japanese yen (¥), and
the euro (€). Most other currencies are actually closely managed by their respective
central banks when they are not pegged to or tightly controlled vis-a-vis the U.S.
dollar, the euro, or a basket of currencies.

This chapter develops a framework for understanding how exchange rates
are determined and how different exchange rate regimes have developed in each
country. It sheds light on the conceptual foundations of the three major systems
of exchange rate determination within which actual exchange rate forecasts have
to be made. In the companion Chapter 3 we illustrate how exchange rates regimes
have been implemented over time by providing a brief history of the international
monetary system.

After reading this chapter you will understand:

= How exchange rates are determined in a free market.

® How central banks intervene in the foreign exchange (FX, forex) market.

m The difference between a “clean” float and a “dirty” float.

m Currency boards and dollarization.

® The functioning of controlled exchange rates in developing countries.

= How hyperinflationary countries set their exchange rates.

® How purchasing power parity (PPP) explains exchange rate changes over the
long term (see this chapter’s appendix).

23
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SOME FIRST PRINCIPLES ABOUT EXCHANGE RATE DETERMINATION

A common element in international transactions that makes them uniquely different
from domestic transactions is that one party deals in a foreign currency. When an Amer-
ican consumer—admittedly well-heeled—imports a British-made Aston-Martin, he or
she pays in either dollars or British pounds. If the customer pays in dollars, the British
manufacturer must convert the dollars into pounds. If Aston-Martin demands payment
in pounds, the American buyer must first exchange his or her dollars for pounds. Thus,
at some stage in the chain of transactions between the American buyer and the British
seller, dollars must be converted into pounds. The medium through which this can be
achieved is the foreign exchange market. The basic function of such a market is thus to
transfer purchasing power from the U.S. dollar into the British pound.

This is one of many transactions in which either the buyer or the seller must
convert one currency into another. In general, the demand for pounds arises in the
course of importing British goods and services (such as shipping or insurance), as well
as making investments in pounds-denominated stocks and bonds or extending loans
to institutions domiciled in the United Kingdom. Conversely, the supply of pounds
results from exporting U.S. goods and services to the United Kingdom, as well as
receiving investments and loans from British institutions. The interaction between
supply of and demand for pounds thus sets the price at which dollars are going to
be exchanged for pounds for immediate delivery (within one or two business days).
This is called the spot exchange rate. Its determination is discussed in the next section.

Demand for Foreign Exchange

As is true of most goods, the amount of British pounds (£) demanded will tend to vary
inversely with the price of British pounds. That is, at a high price (i.e., £ is expensive
in $ terms) the amount of £ demanded by market participants will be less than the
amount demanded at a low rate (£ is cheap in $ terms). Accordingly, an expensive
pound makes imports of goods and services from the United Kingdom expensive to
U.S. residents in dollar terms, which should result in a reduced volume of imports
as well as a lesser amount of pounds demanded by U.S. residents. Conversely, a low
exchange rate or a cheap pound will generally stimulate imports from the United
Kingdom by U.S. residents and thereby increase the amount of foreign exchange de-
manded. This demand relationship, d(z), is portrayed graphically in Exhibit 2.1 as a
downward-sloping schedule. The amount of British pounds demanded (measured on
the horizontal axis) is a function of exchange rate defined as the US$ price of one £
(measured on the vertical axis). The more expensive the pound sterling is in dollar
terms (moving higher on the vertical axis), the smaller the demand for pounds (result-
ing from a lower demand for more expensive British goods and services). It clearly
indicates that the demand for foreign exchange is dependent on payments generating
transactions in merchandise, services, and securities. It also suggests the influence that
the exchange rate itself exerts over the volume of those same transactions.

Supply of Foreign Exchange

In our two-country world, the supply of pounds (measured on the horizontal axis)
results from the sale of U.S. goods and services to UK residents. When the pound
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Dollar price of £

s(t)

SMH|— — — — — — — Equilibrium
exchange rate

da(t)

Quantity of £
EXHIBIT 2.1 Equilibrium Exchange Rate

is expensive and buys more US$ (higher US$ price of one £ measured on the ver-
tical axis, which is tantamount to a cheap dollar in terms of British pounds), the
amount of £ supplied will be large since U.S. goods, services, and securities will
appear cheap to UK residents who will supply £ to acquire the necessary US$. Con-
versely, a cheap pound in dollar terms (tantamount to an expensive US$ in £ terms)
restrains exports of U.S. goods, services, and securities to the United Kingdom and
lowers the amount of foreign exchange supplied to the market. In Exhibit 2.1, this
supply relationship of pounds, s(z), is represented as upward-sloping for increasing
dollar prices of pounds.

Q: What are the key international transactions resulting in the supply of for-
eign exchange—£ in the case of our fictitious two-country world economy?

A: Exports of U.S. goods and services to UK residents result in the sale of £ (de-
mand for US$). Similarly, repatriation of dividends earned by UK subsidiaries
of U.S. firms and payments of interest income on bonds or fixed income securi-
ties invested in the United Kingdom by U.S. residents trigger £ sales. UK inves-
tors buying U.S. stock and bonds or acquiring U.S. assets such as timberland,
mining operations, and companies also need to sell £ to acquire US$.

Equilibrium Exchange Rate

The free interplay of demand for and supply of pounds thus determines the equi-
librium rate of exchange. At this rate of exchange and at no other rate, the mar-
ket is cleared (as illustrated in Exhibit 2.1). Thus, the pound—Ilike any other
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commodity—has an equilibrium market-clearing price at which it can be bought
or sold. As an illustration, assume that on April 1, 2014, the dollar price of one
pound is 1.71 for spot or immediate delivery (that is, within one or two busi-
ness days). This means that an individual wishing to convert dollars into pounds
would need to pay $1.71 for £1. Clearly, the United States deals with a multitude
of countries besides the United Kingdom. Therefore for each conceivable pair of
countries (United States and country i), there will exist a foreign exchange market
allowing the purchasing power of the U.S. dollar to be transferred into currency
i and vice versa.

The equilibrium exchange rate, however, is unlikely to last for very long. The
continuous random arrival of news such as information about the latest balance
of payments’ current account, inflation statistics, gross domestic product (GDP)
growth, oil prices, and so on will result in a modification of supply and demand
conditions as market participants readjust their current needs as well as expectations
of what their future needs will be. Changing supply and demand conditions will, in
turn, induce continuing shifts in supply and demand schedules until new equilibrium
exchange rates are achieved.

Factors Causing Exchange Rates to Change

A myriad of factors drive continuous changes in exchange rates, but three factors
stand out as the most significant in influencing international trade and investment
decisions. The reader should keep in mind that this type of analysis is useful for
pedagogical purposes as it allows for a better understanding of how a given factor
drives exchange rate changes; however, it requires a “freezing of all other factors”
(holding arbitrarily fixed all other factors) that also have an impact on exchange rate
changes—this is what economists call partial equilibrium analysis:

u Change in relative international price levels. Suppose that U.S. monetary poli-
cy causes a sharp and sudden growth in the U.S. money supply, which in turn
induces an increase in the prices of U.S. goods and services relative to inflation
in the United Kingdom. U.S. consumers now find British imports cheaper and
therefore switch away from U.S. products toward British substitutes. Thus—at
every exchange rate—U.S. consumers will demand more pounds—see right-
ward shift in the demand curve for pounds in Exhibit 2.2. Meanwhile, British
consumers will switch away from U.S. goods and services that are now more
expensive relative to British substitutes. As a result, for every exchange rate,
British consumers now supply fewer pounds, resulting in a leftward shift in
the supply curve of pounds for U.S. dollars. On both accounts, the equilib-
rium exchange rate moves to a higher dollar price for each pound, which is
tantamount to a depreciation of the U.S. currency. Thus, higher U.S. inflation
relative to UK inflation results in a more expensive pound (cheaper dollar).
This important relationship between inflation and exchange rate is known as
purchasing power parity (PPP) and is discussed at great length in the appendix
to this chapter.

® Change in relative national rate of GDP growth. If the United States were to
enjoy faster economic growth than the United Kingdom, foreign direct invest-
ment would seek to acquire U.S. assets to partake in its faster economic growth.
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EXHIBIT 2.2  Shifts in Supply and Demand Curves

Similarly, a strong economy generally buoys its stock market, thereby encourag-
ing portfolio investment by UK pension funds and other institutional investors
on Wall Street. Both trends—ceteris paribus—would trigger an outward shift in
the supply curve of pounds (demand for U.S. dollars), thereby lowering the dol-
lar price of pounds and leading to an appreciation of the U.S. currency.

m Change in relative interest rates. Assume that the U.S. Federal Reserve Bank,
fearing a recession, decides to lower the U.S. interest rate to stimulate the econ-
omy while the Bank of England leaves its interest rate unchanged. Short-term
financial investments in the United States immediately become less attractive
relative to British investments, which should encourage a capital outflow in
search of a higher UK interest rate; meanwhile UK investment in the United
States would be reversed. In both instances the demand for pounds increases
at every level of exchange rate, resulting in a right and outward shift in the
demand curve for pounds (Exhibit 2.2). Similarly, the supply of pounds (de-
mand for dollars) contracts, resulting in an inward shift to the left in the sup-
ply curve. In sum, the equilibrium exchange rate will increase, which means
a depreciation of the U.S. currency. This important relationship between rela-
tive interest rates and changes in the exchange rate is discussed at great length
in Chapter 6.

The Importance of News and the Role of Expectations

With the nearly complete dismantling of foreign exchange controls on major cur-
rencies, currency trading involving end users of foreign exchange (such as importers/
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exporters, multinational corporations, institutional investors, and others) accounts
today for less than 10 percent of the currency market’s daily turnover of 5 trillion
U.S. dollars! For that small market segment, the equilibrium exchange rate results
from the interplay between supply and demand forces arising from currency flows,
and consequently foreign exchange can be thought of as a medium of exchange for
executing international transactions involving primarily trade in goods and services
or capital flows.

This also means that the remaining 90 percent of daily transactions on the cur-
rency market is carried out between financial institutions that consider currencies
as financial assets whose price—the exchange rate—is determined in very much
the same manner as the prices of other financial assets such as stocks, bonds, and
commodities. Thus the question becomes whether such participants in the currency
market want to hold that particular currency as a store of value—rather than whether
they need to buy it to finalize international transactions (as in the case of end users
of foreign currencies). These decisions, in turn, are based on the expectations that
market participants hold about the factors that shape the currency’s future value.
What happens today is less important than what one expects will happen in the future
or, more specifically, what one’s expectation is of the future exchange rate. Thus the
spot exchange rate should adjust quasi-immediately to news—that is, everything that
is known or expected to happen in the world economy. More formally, in this stock
view or asset approach to exchange rate determination, the current spot exchange
rate is valued as the present value of the expected future spot exchange rate discount-
ed at the appropriately risk-adjusted rate of return for holding the foreign currency.

How to Measure Exchange Rate Appreciation or Depreciation

A foreign currency is said to appreciate when its U.S. dollar price increases. For
example, if the dollar price of one pound sterling (£) increases from US$1.55 to
US$1.63, one would measure its appreciation as:

New exchange rate — Old exchange rate

Percentage £ appreciation

Old exchange rate (2.1a)

1.63-1.55
=—=0.0516 or 5.16%
1.55

Conversely, if the U.S. dollar value of one pound were to decrease from 1.55 to
1.48, one would measure its depreciation as:

Percentage £ depreciation = 148-1.55 _ —0.0452 or —4.52% (2.1b)

1.55

However, if the same question were to be asked from the perspective of the
pound sterling (rather than the U.S. dollar), one would carry out the same calcu-
lation after restating the exchange rate as the £ price of one US$, which is simply the
inverse of the US$ price of one £:

1/1.63-1/1.55
1/1.55

Percentage US$ depreciation = =-0.0491 or 4.91% (2.2a)
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Percentage US$ appreciation = L 1‘;8/; 15/51'55 =0.0473 or 4.73% (2.2b)

The reader will note that (1) depending on which currency is used as a refer-
ence, the same exchange rate changes will be in opposite directions—that is, if the £
appreciates vis-a-vis the US$ from a US$ perspective, the US$ will depreciate when
the same exchange rate change is measured from the £ perspective, and (2) percent-
age appreciation from one currency perspective is not equal to the percentage de-
preciation from the other currency’s perspective.

WORLD MAP OF EXCHANGE RATE REGIMES: THE FLEXIBILITY x
CONVERTIBILITY SPACE

The concept of a foreign exchange market as presented in the previous section comes
as close to the perfectly competitive model of economic theory as any market can.
The product is clearly homogeneous in that foreign currency purchased from one
seller is the same as foreign currency purchased from another. Furthermore, the
market participants have nearly perfect knowledge, since it is easy to obtain ex-
change rate quotations from alternative sources within a reasonably short time. And
there are indeed a large number of buyers and sellers.

Yet the actual exchange market deviates from the model of a perfect market
because central banks act as a major agent of price distortion, either by directly
intervening in the foreign exchange market and thereby impairing the flexibility of
exchange rates or, indirectly, by limiting entry to the market (exchange controls) and
thereby limiting the convertibility of the currency. In other words, the first source of
price distortion is simply limited flexibility whereas the second is limited convert-
ibility. In this vein it is helpful to think of a country’s exchange rate regime along
the two dimensions of (1) flexibility, ranging from 0 percent (controlled rate) to 100
percent (clean float), and (2) convertibility, ranging from 0 percent (tight controls on
all current and capital account transactions) to 100 percent (absence of controls on
all balance of payments transactions).

In the chart in Exhibit 2.3 we portray the story of China, which over the past
10 years has moved cautiously toward higher convertibility and, since 2003, to-
ward timid flexibility. The case of China is actually representative of many emerging
market countries that are steadily moving toward more flexibility and more convert-
ibility. Adam Smith’s invisible hand is indeed reasserting itself, as many emerging
market countries such as India, Turkey, and Brazil have recently moved toward freer
foreign exchange markets.

Indeed, central banks are unlike any other participant in the forex market: they
pursue objectives of national interest guided by their fiscal and monetary policies
and they are not profit-maximizing entities the way private-sector banks are. Why,
how, and to what extent central banks actually do limit fluctuations in market prices
are major factors constraining exchange rate determination. Following ascending
degrees of currency price manipulation by central banks, this chapter will discuss
floating, stabilized, and controlled exchange rates.
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EXHIBIT 2.3 The Convertibility x Flexibility Map

Briefly, these three exchange rate determination systems can be defined as:
(1) floating exchange rates in which the prices of currencies are largely the result of
interacting supply and demand forces with varying degrees of stabilizing interference
by central banks, (2) stabilized exchange rates—also referred to as “pegged yet
adjustable”—whereby the market-determined price of currencies is constrained
through central bank intervention to remain within a scheduled narrow band of
price fluctuations, and (3) controlled exchange rates in which currency prices are set
by bureaucratic decisions. (See Exhibit 2.4.)

Although exchange controls are most readily associated with controlled ex-
change rates, they are also found in most floating and stabilized exchange rate
systems, albeit to a much lesser degree. The sweeping deregulation that has engulfed
financial systems around the world is certainly marching through the forex market
but has not yet reached its final destination, as foreign exchange controls are still a
way of life in many emerging market countries.
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EXHIBIT 2.4 The Role of Central Banks in Exchange Rate Regimes

FLOATING EXCHANGE RATES

The free interplay of supply and demand for a given foreign currency was shown in
the first section to determine the rate of exchange at which the market is cleared. As
pointed out earlier, however, this equilibrium exchange rate is unlikely to last for very
long. The continuous random arrival of information such as news about the latest
balance of payments’ current account, inflation statistics, GDP growth, oil prices, and
so on will result in a modification of supply and demand conditions as market partici-
pants readjust their current needs as well as their expectations of what their future
needs will be. Changing supply and demand conditions will, in turn, induce continu-
ing shifts in supply and demand schedules until new equilibrium exchange rates are
achieved. As an illustration, fictitious supply and demand curves for British pounds
(£) at times (¢), (£ + 1), (¢ + 2), are depicted in Exhibit 2.5. Corresponding equilibrium
exchange rates or dollar prices of one pound at time (¢), (¢ + 1), (¢ + 2), and so on are
graphed in Exhibit 2.6. Over time, the exchange rate will fluctuate continuously or
oscillate randomly around a longer term trend, very much like the prices of securities
traded on a stock exchange or the quotations of commodities traded on a commodity
exchange.

In the real world, few countries have ever left the price of their currency free
to fluctuate in the manner just described. For countries whose foreign sector (im-
ports and exports) looms large on their domestic economic horizon, sharply fluc-
tuating exchange rates could have devastating consequences for orderly economic
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EXHIBIT 2.9 Shifts in Supply and Demand Curves

development.! Picture, for instance, an industrialized country that imports nearly
100 percent of its energy whose price is denominated in U.S. dollar: Abrupt fluc-
tuations in the exchange rate between the country’s currency and the U.S. dollar
would induce similarly abrupt fluctuations in the price of energy, and therefore af-
fect the prices of nearly all finished products (since energy is a significant input in
nearly all economic activities). This means that the cost of living index, the purchas-
ing power of consumers, and the real wages of labor would be subjected to abrupt
variations.

Managed Floating Exchange Rates (Dirty Float)

It is not surprising, then, that a number of countries such as Japan have adopted a
system of dirty or managed floating exchange rates in order to resist the economic un-
certainty resulting from a clean float (in which a central bank never intervenes). (See
International Corporate Finance in Practice 2.1.) By managing or smoothing out daily
exchange rate fluctuations through timely central bank interventions, these countries
have been able to achieve short-run exchange rate stability (but not fixity) without im-
pairing longer term flexibility. Most of the floating currencies discussed at the outset of
this chapter are actually managed to a certain extent by their respective central banks.
However, unlike central bank intervention in a stabilized exchange rate system,? neither

!'This is particularly the case in smaller developed countries such as New Zealand, Taiwan, or
Denmark, whose foreign sector often accounts for over 30 percent of GNP.

2 Central bank intervention within the context of stabilized exchange rates is discussed at
some length in the next section. It essentially results from a public commitment to maintain
exchange rate variations within a narrow band of fluctuations whose ceiling and floor are
unambiguously known to market participants.
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EXHIBIT 2.6  Oscillating Exchange Rates

INTERNATIONAL CORPORATE FINANGE IN PRACTICE 2.1
WHO ARE THE "CLEAN" AND THE “NOT SO CLEAN" FLOATERS?

Anglo-Saxon countries that have a long tradition of low regulation and reason-
ably unfettered markets would qualify as “clean” floaters; since the mid-1990s
the United States, the United Kingdom, Canada, Australia, New Zealand, and
alpine Switzerland have resisted intervening in the forex markets. Note that
each of these countries with the exception of Switzerland is a common law
country and maritime power and has a financial system that tends to be market
rather than bank centered.

Yet many central banks such as those of Korea, India, and Russia inter-
vene in foreign exchange markets. But the dirtiest “dirty” floater of them all
used to be Japan. Between April 1991 and December 2000, for example, the
Bank of Japan (acting as the agent of the Ministry of Finance) bought U.S.
dollars on 168 occasions for a cumulative amount of $304 billion, and sold
U.S. dollars on 33 occasions for a cumulative amount of $38 billion. A typical
case: On Monday, April 3, 2000, the Bank of Japan purchased $13.2 billion of
U.S. dollars in the foreign exchange market in an attempt to stop the more than
4 percent depreciation of the dollar against the yen that had occurred during
the previous week. As a result of its aggressive interventions to stem too rapid a
rise in the value of the yen, in 2007 Japan’s foreign reserves exceeded a trillion
dollars for the first time.

Source: Adapted from the Federal Reserve Bank of New York.
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the magnitude nor the timing of the monitoring agency’s interference with the free
interplay of supply and demand forces is known to private market participants. Fur-
thermore, objectives pursued by central banks through their intervention in the foreign
exchange market are not necessarily similar among countries.

Taxonomy of Gentral Bank Intervention

Recent experiences with managed floats have unveiled three major classes of central
bank intervention strategies. They can be described as follows:

m Strategy 1: At one end of the spectrum would fall countries concerned only
with smoothing out daily fluctuations to promote an orderly pattern in
exchange rate changes. Clearly, under such a scheme a central bank does not
resist upward or downward longer term trends brought about by the discipline
of market forces.

m Strategy 2: An intermediate strategy would prevent or moderate sharp and
disruptive short- and medium-term fluctuations prompted by exogenous
factors recognized to be only temporary. The rationale for central bank inter-
vention is to offset or dampen the effects of a random, nonrecurring event
that is bound to have a serious but only temporary impact on the exchange
rate level. The event could be the case of a natural disaster such a once-in-a-
lifetime flood or tsunami, a prolonged strike, or a major crop failure, which
would, in the absence of a timely intervention by the country’s central bank,
result in a sharp decline in the country’s exchange rate level below what is
believed to be consistent with long-run fundamental trends. Such a strategy
is thus primarily geared to delaying rather than resisting longer term fun-
damental trends in the market, which is why this strategy is generally dubbed
“leaning against the wind.”

m Strategy 3: At the other end of the spectrum, some countries have been
known to resist fundamental upward or downward movements in their ex-
change rate for reasons that clearly transcend the economics of the foreign
exchange market. Thus, throughout the first quarter of 1976, the Bank of
England prevented the pound from depreciating below the $2 psychological
level out of fear that a cheaper pound would mean a higher cost of im-
ports and would thus fuel inflation. Similarly in 1994, the Federal Reserve
Bank of New York resisted—if only briefly—the yen appreciation beyond
the “traumatic” ¥100 = $1 threshold. Such a strategy of unofficial pegging
is, in effect, tantamount to a system of stabilized exchange rates that would
not define an official par value. Similarly, in September 2011 the Nation-
al Bank of Switzerland—a longtime clean floater—announced a dramatic
policy reversal whereby it capped the exchange rate of the Swiss franc at
CHF 1.20 = €1.

Modus Operandi of Central Bank Intervention under a Managed Float

The next question is how central banks actually intervene in the foreign exchange
market. So far we have been referring in a somewhat abstract sense to official
intervention by responsible monetary authorities in their foreign exchange market.
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EXHIBIT 2.7 Modus Operandi of Central Bank Intervention

We will now describe the steps that central banks actually take to manipulate ex-
change rate levels.

Official intervention is primarily achieved through a central bank’s spot pur-
chases or sales of its own domestic currency in exchange for the foreign currency
whose price it seeks to influence. Consider the following case: The Bank of Eng-
land wants to moderate the depreciation of the pound (see Exhibit 2.7) from £1 =
$1.72 to £1 = $1.67, which is expected to result from the free interplay of market
forces (clean float) over the time interval [z, ¢ + 1]. Assume further that the (se-
cret) target level—indicated by an asterisk—at which the central bank wants to
maintain its exchange rate is S(¢ + 1)* = 1.70. From Exhibit 2.7, it can be readily
seen that, at the target rate of $1.70 to a pound, there is an excess supply of A£
or, equivalently, an excess demand of [A£ x S(z + 1)*] = (A£ x 1.70), which is the
dollar cost of absorbing the £ excess supply (measured as the area of the shaded
rectangle on the graph).

Purchasing A£ pound sterling for the equivalent dollar amount—that is, by sup-
plying the foreign exchange market with [A£ x S(¢+ 1)*]g = [A£ x 1.70]s—the central
bank will effectively stabilize its exchange rate at $1.70 at time (¢ + 1) rather than
letting it depreciate to $1.67.% To do so it would have spent an amount of dollars
(foreign exchange reserves) equal to [A£ x 1.70].

Moderation of the depreciation of the pound (strategy 2, the “leaning
against the wind” type) will result in the Bank of England depleting its dollar
reserves. Rigid pegging of the exchange rate at $1.72 through large-scale central

3The reader will remember that the supply curve of £ is nothing other than the demand curve
for $. Similarly, the demand curve for £ is the supply curve of $.
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bank intervention (strategy 3, the unofficial pegging type) will result in an even
steeper rate of depletion of the Bank of England’s dollar reserves. In contrast,
if the Bank of England limits itself to smoothing out short-run fluctuations
(strategy 1) in either direction, its stock of dollar reserves will hover around a
constant trend.

Tracking Central Bank Intervention

It is thus possible, on an ex post basis, to ascertain the type of objectives that
the central bank is pursuing by tracking trends in its level of official foreign ex-
change reserves. Intervention should result in an increase or a decrease in the
central bank’s reserves, depending upon whether it is slowing down its currency’s
appreciation or depreciation. In a clean float, however, the central bank does not
intervene and therefore the level of its official reserves should remain constant.
It should be noted, though, that the resulting changes in reserves are often con-
cealed by central banks and do not necessarily appear in official international re-
serve statistics. This may be due to central banks borrowing foreign currency but
reporting only gross rather than net reserves. In addition, the profits and losses
from intervention in the foreign exchange market are generally buried in balance
of payments accounts for interest earnings on assets. The various possible cases
are recapitulated in Exhibit 2.8.

Central Bank Intervention and Market Expectations

Interventions in the forex market by central banks have—in addition to an obvi-
ous effect on supply and demand forces—a continuing impact on market expec-
tations. Foreign exchange market participants will interpret the clues about
central bankers’ attitudes by carefully analyzing the magnitude, timing, and visi-
bility of central bank intervention. Furthermore, actions to influence exchange
rates are certainly not limited to direct intervention in the foreign exchange

EXHIBIT 2.8 Taxonomy of Central Bank Intervention Strategies
Strategy O: clean float. No Level of

intervention whatsoever international
by the central bank in its reserves
foreign exchange market. Clean float

The level of the central
bank’s foreign reserves
remains constant.

Time
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EXHIBIT 2.8 (Continued)
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market. Equally and perhaps more important are domestic money market con-
ditions, changes in monetary policy, and movements in short-term interest rates,
which exercise a major influence on short-term capital flows that, in turn, will
move the exchange rate.

STABILIZED OR PEGGED EXCHANGE RATES

Under a system of stabilized exchange rates, the fundamental economics of supply
and demand remain as fully operative as they are under a system of floating ex-
change rates. The difference between the two systems lies in the fact that, under a
system of stabilized exchange rates, central banks make a public commitment not
to let deviations occur in their going exchange rate of more than an agreed percent-
age on either side of the so-called par value.* This result is achieved through official
central bank intervention in the foreign exchange market. The definition of par val-
ues as well as the width of the band of exchange rate fluctuations have varied across
countries and over time. They are taken up in some detail in the balance of this sec-
tion, which opens with an analytical review of the custodian role of central banks in
a system of stabilized exchange rates.

Modus Operandi of Central Bank Intervention under a Stabilized
Exchange Rate System

A stabilized exchange rate system follows the same principles that guide interven-
tion in the case of a managed float with one major difference: The central bank has
a public commitment to maintaining the exchange rate within permissible floor and
ceiling rates around the par value regardless of the amount of foreign exchange re-
serves necessary to do so. Consider the case of Malaysia, which pegged its currency,
the Malaysian ringgit (MYR), to the U.S. dollar at $0.25 = MYR1.00 with a floor
of US$0.2440 = MYR1 and a ceiling of US$0.2560 = MYR1. Whenever capital in-
flows or a strong balance of trade surplus pressure the ringgit to appreciate beyond
US$0.2560 = MYR1, the central bank intervenes by purchasing the excess dollars
and flooding the market with ringgits at the fixed rate of US$0.2560.

More specifically, it is the responsibility of the central bank to ensure that the ex-
change rate never escapes from the tunnel delineated by the lower and upper bounds.
The band of fluctuations superimposed on a supply-and-demand diagram is shown
in Exhibit 2.9 for the case of the MYR/US$ exchange market. At time ¢, the dollar
price of one MYR is “well behaved,” since it falls within the allowed band of fluctu-
ations. At time (¢ + 1), however, news of a buoyant Malaysian balance of trade, for
example, causes an outward shift of the demand curve that pushes the equilibrium
exchange rate well beyond the ceiling exchange rate (Exhibit 2.9, panel A). This high
rate will not be permitted to prevail, because it does not fall within the prescribed
band of fluctuations. The central bank will maintain the exchange rate at or below
the ceiling of US$0.2560 per MYR by supplying the excess of (AMYR) demanded

4Par value is the official exchange rate prevailing between a given currency and the dollar. Par
values are often defined in terms of a weight of gold, which amounts to the same thing because
one ounce of gold was worth $35 throughout the Bretton Woods era (1944-1971).
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EXHIBIT 2.9 Central Bank Intervenes at the Ceiling Exchange Rate

by the market at the ceiling exchange rate.® That is, the central bank sells Malay-
sian ringgits in the amount of (AMYR) or purchases U.S. dollars in the amount of
{AMYR X [Ss pyr(f)Jmax}$ = {AMYR x 0.2560}$. It is sometimes said that because
of official intervention, the supply curve of MYR becomes infinitely elastic at the
ceiling exchange rate (central banks act as residual sellers of AMYR—Exhibit 2.9,
panel B). If, on the other hand, exogenous factors were to induce a depreciation of
the MYR below the floor exchange rate, the central banks would act as residual buy-
ers of MYR (or, equivalently, as residual sellers of US$). This latter case is portrayed
in Exhibit 2.10. The demand curve for MYR is said to become infinitely elastic at
the floor exchange rate.
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EXHIBIT 2.10 Central Bank Intervenes at the Floor Exchange Rate

5 Theoretically, either the central bank of Malaysia (Bank Negara) or the U.S. central bank
(Federal Reserve), or both, in concert with other central banks, could intervene. In practice,
such official intervention, in the context of stabilized exchange rates, has generally been the
responsibility of foreign central banks; in this case, the central bank of Malaysia would pre-
vent the exchange rate from going through the roof.
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Once again, the mechanism of central bank intervention at either the floor or the
ceiling exchange rate is identical to the one presented in our discussion of a managed
float. However, in a stabilized exchange rate system, floor and ceiling exchange rates
within which the going exchange rate is maintained through official intervention
are known in advance. The uncertainty attached to future exchange rates, barring a
change in par value, is clearly bounded, which definitely changes the rules of engage-
ment for foreign risk management purposes (see Part Four of this book).

We now turn to a review of current institutional implementations and variants
of this general scheme of stabilized exchange rates when currencies are pegged to
a basket of currencies (rather than a single currency) or when they are traded in a
two-tier market.

Peyging to an Artificial Currency Unit (Mid-1970s to the Present)

When the world’s major currencies began to float independently in early 1973, most
small countries continued initially to peg their currency to the single reserve cur-
rency against which they had previously stabilized their exchange rate (mainly the
U.S. dollar, British pound, or French franc). However, the benefits of single-currency
pegging were soon overshadowed by the costs of exchange rate fluctuations against
other major currencies, especially as the currency to which they were pegging be-
came prone to prolonged over/undershooting® against other major trading curren-
cies. Consequently, a number of countries began to manage their exchange rates
systematically against the currencies of their key trading partners. This could be
greatly facilitated by pegging the home currency to a basket of currencies whose
composition would typically reflect the country’s bilateral trade flow pattern (see
International Corporate Finance in Practice 2.2). Indeed, a great many countries
have abandoned a single-currency pegging in favor of pegging against a currency
basket of their own choosing. These baskets of currencies are also called artificial
currency units (ACUs)—for example, the special drawing rights (SDRs) issued by the
International Monetary Fund.

Fixed Currency Composition

Under this widely used valuation scheme, the ACU is expressed as the sum of fixed
amounts (g;) of each component currency 7. Thus, the currency of Iceland could
hypothetically be defined as pegged one-to-one to a fictitious ACU called the Atlan-
tica. Let’s define one Atlantica as comprised of US$ (1.00), € (0.50), and £ (0.20).
Assuming that Sg¢(#) = 1.40 and Sg 4(#) = 1.50, the dollar value of one Atlantica
would be given by the simple summation:

Dollar value of one Atlantica:

D, aiSs. (1) = ag Ss.5() + acSs elt) + agSs £(t) (2.3)

¢ Over/undershooting refers to currencies appreciating or depreciating far away from their
fair/intrinsic value. For example, in early 2000 the euro fell to $0.80, far undershooting its fair
value, generally estimated at $1.20 to $1.25.
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INTERNATIONAL CORPORATE FINANCE IN PRACTICE 2.2
FROM RIGID PEGGING TO DIRTY CRAWLING: CHINA'S SLOW QUEST
FOR CONVERTIBILITY

China’s yuan (CNY) was tightly pegged to the U.S. dollar at CNY 8.28 = $1
from 1997 to July 21, 2005 (see left-hand portion of Exhibit 2.11). Over the
period, China sailed remarkably unscathed through the Asian financial crisis
of July 1997 while growing at the astounding rate of better than 10 percent
per year. How was China able to withstand the Asian financial crisis? To
a large degree China, unlike its Asian neighbors, kept tight exchange con-
trols on capital account transactions, which limited the mobility of short-term
capital in and out of China. On July 21, 2005, the People’s Bank of China
(China’s central bank) announced that it was “reforming the exchange rate
system by moving to a managed floating exchange rate regime based on mar-
ket supply and demand with reference to a basket of currencies.” The yuan
would no longer be pegged to the U.S. dollar. The exchange rate of the U.S.
dollar against the yuan immediately adjusted to 8.11 yuan per U.S. dollar
and crawled up to CNY 6.82 while allowing a small band of +/~0.3 percent
around the central parity published by the People’s Bank of China. The yuan
was repegged to the U.S. dollar during the subprime crisis at CNY 6.82 = $1
for approximately two years before being allowed to crawl up again in late
2010. It now stands at CNY 6.14 = $1 for a total appreciation since 2005
of 25 percent. China is clearly relaxing exchange controls while nurturing a
modicum of exchange rate flexibility—still a far cry from a floating—even
“dirty”—exchange rate!

Monthly Average Exchange Rates: CNY/USD
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EXHIBIT 2.11 China’s Yuan over the Period 2001-2010
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D, a:Ss.(t) = (1.00)1 + (0.50)(1.40) + (0.20)1.50 = 2 (2.3a)

where 7 denotes US$, €, or £ and Sg_,(#) is the dollar spot price of one unit of currency
i at time £.

Alternatively, the Atlantica could be shown to be worth €1.43 or £1.33. Under
such a valuation scheme, the weight w;(¢) accounted for by each component currency
in the total value of the Atlantica will vary as the value of each component currency
fluctuates:

(1) = aiSs.i(t)
wi za,'Sgg,,'(t) (2.4)

For example, in formula 2.4, the respective weight of each component currency
was, at time ¢,

wy(t) = 50%; we(t) = 35%; and wy(t) = 15%

If, at time ¢*, the dollar were to depreciate by 100 percent to Sg,e(t*) = 2.80 and
Sg (t*) = 3.00, the dollar value of one Atlantica would only appreciate by 50 percent
to:

Dollar value of one Atlantica = (1.00)1.00 + (0.50)2.80 + (0.20)3.00 = 3.00

As a result, the Atlantica’s value has moved in response to market events, but
the movement is considerably less than that of any of the component currencies.
Similarly, the respective weights of the component currencies will adjust to their
respective values. Thus the weight of the dollar will decline to 33 percent from
50 percent.

(0.5)1

M/$(t;}) =
(0.5)1+(0.40)1+(0.15)4

=33% (2.5)

Conversely, by applying formula 2.4, the respective weight of the euro and the

pound sterling would increase to we(t*) = 47% and wg(t*) = 20%.

Currency Portfolio Diversification

The dollar value of one Atlantica is shown in Exhibit 2.12 to have been consider-
ably more stable than any of the component currency values in dollar terms.
Quite clearly, the portfolio diversification effect of the basket of currencies re-
sulted in a considerably more stable overall value than any of the basket’s com-
ponent currencies. This is similar to what would be true of a portfolio of stocks
held by a private investor. Exhibit 2.12 re-creates the path of the Atlantica over
the period 2001-2006. Note the small range of 0.92-1.10 within which the
Atlantica index moved, whereas the euro index fluctuated within a range of
0.95-1.40.
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EXHIBIT 2.12  Artificial Currency Unit: Atlantica versus Euro

Secret Artificial Currency Units

To better deter speculative onslaughts on their currencies, central banks often keep
secret the composition of the artificial currency unit peg against which they manage
their exchange rates. Such secret formulas, however, are vulnerable to market watchers
who can approximate the identities of the currencies that compose the basket. All that
is needed is (N — 1) published daily rates and a system of N simultaneous equations
on the model of equation 2.6 to derive the N amounts g; (with i =1, 2,..., N) of each
component currency  with each exchange rate observed on (N - 1) different occasions.

N
Ssacult) =Y. a:Ss,i(t) (2.6)
i=1

where Sg acu(t) denotes the dollar price of one ACU at time z.

Two-Tier Exchange Markets

The last institutional arrangement that falls under the general heading of stabilized
exchange rates is the two-tier exchange market: It is a hybrid of a floating exchange
rate system with a stabilized exchange rate system. This dual exchange market is
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characterized by the channeling of current and capital account transactions into
separate exchange markets:

® An official exchange market constitutes the first tier. Only current account trans-
actions (goods as well as services trade transactions) are channeled through this
market, in which the central bank intervenes to maintain the exchange rate within a
band of permissible fluctuations around a par value. This is the stabilized exchange
rate system segment of the dual exchange rate market, and it is meant to promote
international trade by providing an environment that is free of currency risk.

® A financial exchange market makes up the second tier. Through this more or
less freely floating exchange market, all capital account transactions are chan-
neled. The central bank does not intervene in this market, but exchange controls
may limit access to trading. Clearly, short- and long-term capital movements
are believed to be less deserving than current account transactions and are fully
exposed to currency risk.

Technically, the segmentation of the foreign exchange market into an official
market and a free financial market may be achieved in a number of ways. For
example, the banking system can be instructed to establish two types of foreign ac-
counts, namely current accounts and capital accounts, and two similar categories
of domestic currency accounts for nonresidents. Administrative controls will then
ensure that all payments and receipts, for instance, deriving from current transac-
tions are correctly carried out through current accounts at the prevailing stabilized
exchange rate. In practice, it will prove more difficult to control certain transactions
such as tourism, commercial credits, or profits from foreign investment than it will
be to control visible trade transactions (imports and exports of goods). It is therefore
inevitable that this segmentation between the two markets will be imperfect, and the
incentive for evasion will increase with any widening of the differential between the
official rate and the free rate.

This system of a two-tier exchange market was actually implemented by the Bel-
gium-Luxembourg Economic Union (1959-1974), France (1971-1973), and Italy
(1973-1974), and was used by South Africa and Mexico throughout the 1980s. A
number of European countries have or have had separate exchange markets (closed-
circuit markets) limited to portfolio investments (capital transactions)—for example,
the investment currency market in the United Kingdom, the O-guilder in the Nether-
lands, and, until 1971, the security currency market in France.

CONTROLLED EXCHANGE RATES

Systems of floating and stabilized exchange rates allow for different degrees of inter-
ference (through central bank intervention) with the free interplay of supply and
demand forces. This is not the case with controlled exchange rates found in many
less developed countries and in centrally planned economies. Under such a system,
the central bank supersedes the marketplace by becoming the sole buyer and seller
of foreign exchange. There is no foreign exchange market per se. The exchange rate
at which such transactions take place is no longer determined by the interaction of
supply and demand forces. In other words, the controlled exchange rate does not
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directly respond to exogenously induced shifts in the supply and demand sched-
ules (as it did in the case of both floating and stabilized exchange rates). Instead,
the control authority—be it the central bank, a stabilization exchange fund, or any
special agency—sets the price at which foreign exchange transactions will take place.
The controlled exchange rate is thus the end product of bureaucratic decisions. Con-
sequently, the control agency rationing supersedes the allocational function of the
exchange market, and the currency is said to become inconvertible. This is the case
of countries such as Belarus, Burma, Cuba, Bangladesh, and Iran.

In this type of institutional setting, all exchange earnings (e.g., from exports) must
be sold to the control authority at its stipulated rate. Conversely, all foreign exchange
expenses (e.g., from imports) must be bought from the same control authority at its
prescribed rate. The rates for buying and selling foreign currencies are not necessarily
identical, nor are they uniform across all foreign exchange earnings or payments gen-
erating transactions. In the next section, single controlled exchange rate systems will
be examined first. Multiple exchange rate systems that discriminate among different
categories of transactions will be taken up second, with crawling pegs or system of
mini-devaluations as found in hyperinflationary countries discussed last.

Single Controlled Exchange Rate

The backdrop of controlled exchange rates is generally one of foreign exchange scar-
city over which the control authority has limited influence. This is especially true of
less developed countries whose export earnings are highly dependent on one staple
commodity that faces a foreign demand characterized by low price elasticity. The
control agency’s main task is, therefore, the rational allocation of this more or less
fixed supply of foreign exchange among the economic agents who demand it. The
rationing function is generally achieved by an exchange control or a trade licens-
ing system that forcibly chokes off all excess demand for foreign exchange at the
controlled exchange rate. As an illustration, consider the controlled exchange rate
system of Bangladesh in Exhibit 2.13.

At the controlled exchange rate of 69 taka (domestic price) for each U.S. dollar
(one unit of foreign exchange), the demand for dollars far exceeds its supply. At this
controlled exchange rate, which clearly overvalues the taka, the control authority
will choke off the excess demand of dollars by granting licenses for the purchase of
only OAS$ instead of the OB$ actually demanded by the market.

Why doesn’t the control authority simply abrogate all exchange restrictions,
thereby letting the taka find its true equilibrium level in a liberalized exchange
market? Several reasons may be invoked:

® A devaluation of the taka would have to be very substantial for the new ex-
change rate to clear the market. The steep slope of the supply schedule of foreign
exchange results from the fact that Bangladesh’s exports earnings are primarily
agricultural commodities such as cotton and jute, which face a relatively price-
inelastic foreign demand.

® A large devaluation would breed inflation in Bangladesh. It would entail a hefty
increase in the prices of key imports such as energy, which would feed into
the basic cost of living commodities such as rice or cooking oil on which the
lowest-income segment of the population is dependent for physical survival.
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A
Taka price
of one dollar
s(f)
100 taka Jreesrsrresmnrncmmmmnnnmnnnnnnnnnnnnnnnas Equ|||br|um exchange rate
A$
B9 taka frrrrresssmssrnnnannnnns ~LSLLLTR T TP LU CTTPECTCPETELPIUROD > Controlled exchange rate
Excess demand d(t)
0 A B Quantity of
dollars

EXHIBIT 2.183 Bangladesh’s Controlled Exchange Rate

m A liberalization of exchange transactions would trigger a large-scale capital
flight from taka-denominated assets into stronger, safer convertible currencies
such as U.S. dollars, Swiss francs, or Japanese yen. This would further com-
pound the chronic situation of foreign exchange shortage. Such an abrogation
would be politically unacceptable.

By keeping its currency artificially overvalued, however, Bangladesh is denying
its nonagricultural exports the price competitiveness in the world marketplace that a
fairly priced exchange rate would give them. In addition, it is effectively subsidizing
imports that may, in turn, exercise undue pressure on manufacturers competing with
domestic imports. It is also discouraging foreign direct investment, because building
a factory or acquiring a local firm is artificially expensive.

Furthermore, by combining tight quantitative controls on official foreign ex-
change transactions with an unrealistic (overvalued) exchange rate, the central bank
is breeding a black market (sometimes called a parallel market) that accommodates
transactors denied access to the controlled currency. Typically, the black market rate
will understate the equilibrium exchange rate, with the latter being somewhere be-
tween the overvalued/official rate and the black market exchange rate. The existence
of severe penalties associated with such illegal transactions (ranging from fines to
incarceration) also explains the premium on the black market rate.

Multiple Exchange Rates

An alternative approach to allocating scarce foreign exchange resources is to rely
on discriminatory pricing of foreign exchange rather than on arbitrary quanti-
tative restrictions. The principle of this approach depends on the willingness of
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foreign exchange demanders to pay the price rather than on their ability to obtain
a license. By discriminating among various types of import transactions, the cen-
tral bank is thus able to alleviate the pressures on limited and scarce foreign ex-
change resources. This is achieved by charging increasingly higher exchange rates
(defined as the domestic price of one unit of foreign exchange) for imports of
decreasing essentialness, thereby introducing a modicum of price signaling into the
allocation process.

Consider the following illustration. Faced with a chronic shortage of foreign ex-
change resources, Venezuela, at different points in its economic history, has resorted
to multiple exchange rates for channeling imports toward products deemed crucial
to economic growth and to welfare in general. This was achieved by segmenting im-
ports into several classes of decreasing essentialness, as perceived by Venezuelan ex-
change authorities. Thus, classes of less essential (or more luxurious) products were
increasingly more expensive in bolivar terms as a result of correspondingly higher
exchange rates. The fictitious correspondence between classes of import goods and
exchange rates is represented in the following list.

Class Import Goods Exchange Rates

I Preferential items: raw materials, spare parts, and so on [Sps(O)] =25

I Semipreferential items: agricultural machinery, tools, [Sp.s(t)]n =35
pharmaceutical products, and so on

111 Nonpreferential items: consumer goods [Sp.s(t)]m =50

v Luxury goods: artwork, sports cars, and so on [Sp,¢(H)]rv =100

Presumably, local demand for import goods is price-elastic enough to respond
quantitatively to the price signals: The demand for imported luxury items, or so it is
expected, should dry up because of the prohibitive exchange rate imposed on such
transactions. Conversely, the importation of raw material inputs and spare parts
for existing machinery is encouraged, if not subsidized, by the adoption of a low
exchange rate.

Crawling Peg or System of Mini-Devaluations

The system of “pegged yet adjustable” exchange rates, characteristic of the Bretton
Woods and Smithsonian agreements and more recently of the European Monetary
System, meant that par value changes (adjustments in the peg) were carried out infre-
quently as an overdue response to a significant balance-of-payments disequilibrium
and therefore in a sizable discrete step. By contrast, under a crawling peg system,
par-value changes of very small magnitude will be implemented very often, which
makes the process of exchange rate adjustment continuous for all practical purposes.
The peg (par value) would thus crawl from one level to another.

This system of mini-devaluations has been consistently implemented over the past
three decades by Argentina, Brazil, Colombia, Indonesia, Israel, Mexico, Turkey, and
many other countries. Plagued by runaway inflation (an annual rate often in excess
of 100 percent), Brazil, for example, devalued its currency almost weekly by small
increments, reflecting a trade-weighted differential between its rate of inflation and its
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major commercial partners. In so doing, Brazil ensured that the purchasing power of its
currency would remain in line with that of its major trading partners. The underlying
economic hypothesis on which these mini-devaluations were predicated is referred to
as purchasing power parity (formally introduced in the appendix to this chapter).

The purchasing power parity (PPP) hypothesis postulates a simple relationship
between the inflation rate differential between two countries and the change in the
exchange rate prevailing between the same two countries’ currencies. For example,
if in a given year Brazil experienced an inflation rate of 90 percent while the U.S. in-
flation rate was only 4 percent, PPP would predict that the Brazilian currency would
lose 86 percent (90% — 4% = 86%) of its value to compensate for the relative loss
of its currency’s purchasing power vis-a-vis the U.S. dollar. This can be formulated
as a relationship between the size of a small devaluation and the trade-weighted
differential of inflation rates between the devaluing country and its trading partners.

Denoting by Sc,4(0) and Sc,4(t) the cruzeiro price of one U.S. dollar before
(time 0) and after devaluation (time #), the percentage change in the par value of the
cruzeiro (Cr) can be expressed as:

Scest) = SceslO _§ i (0,8~ £40,) 2.7)
Scr,5(0) i1

where w'g is the percentage of its foreign trade that Brazil conducts with country
i, and rgr(0,t) and 7;(0,¢) are the rates of inflation experienced respectively by Brazil
and country i over the time interval (0,) when Brazil trades with # countries.
Again, Brazil carries out small incremental changes in the par value of the
cruzeiro to maintain the purchasing power of its currency and therefore the com-
petitiveness of its exports. This step function, like the pattern of a crawling peg, is
depicted in Exhibit 2.14. The reader will notice the bulging overvaluation gap (the
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hash-marked part of the graph) that the central bank of Brazil allowed to develop.
In effect, each mini-devaluation understates the extent of the realistic devaluation
called for by the systematic application of the PPP theorem. As the overvaluation
gap deepens, the pressure for a maxi-devaluation increases, as evidenced by the large
devaluations carried out by Brazil in 1980 and 1983.

SUMMARY

1. Floating exchange rates were defined as resulting from the interplay of supply of
and demand for foreign exchange. If left to itself, however, such a system may
lead to wide oscillations of exchange rates over relatively short periods (“clean”
float).

2. To prevent such erratic trends in exchange rates from developing over time, the
foreign exchange market is carefully monitored through the intervention of cen-
tral banks (“dirty” float).

3. In a managed floating exchange rate system, the strategy of central banks may
range from simply smoothing out short-run fluctuations without resisting the
fundamental trend in the exchange rate to “leaning against the wind” (that is,
delaying a given trend without actually resisting it) and to a strategy of unofficial
pegging that consists of maintaining exchange rates at an artificial level through
large-scale central bank intervention.

4. The currency forecaster needs to be well aware of the degree of distortion intro-
duced in the interaction of market forces by central bank intervention. This
information, however, is not generally publicly available to private foreign ex-
change market participants, but can be traced on an ex post basis from vari-
ations in the level of central banks’ foreign exchange reserves.

5. In a system of stabilized exchange rates, the central bank is contractually com-
mitted to maintaining the prevailing exchange rate within a narrow, publicly
defined band of fluctuations. Clearly, uncertainty about future spot exchange
rates is, barring a major devaluation or revaluation, the reason this system is
often referred to as a system of “pegged yet adjustable” exchange rates, bounded
from the standpoint of market participants.

6. Under a system of controlled exchange rates, the central bank supersedes the
marketplace by becoming the sole buyer and seller of foreign exchange. The rate
at which transactions take place is no longer determined by the interaction of
supply and demand forces; rather, it is the end product of bureaucratic decisions.
Furthermore, buying and selling rates are not necessarily identical, nor are sell-
ing and buying rates uniform across all foreign exchange earnings or payments-
generating transactions.

APPENDIX 2A: THE PURCHASING POWER PARITY HYPOTHESIS

Our willingness to pay a certain price for foreign money must ultimately
and essentially be due to the fact that this money possesses a purchasing
power as against commodities and services in that foreign country.

Gustav Cassel, 1922
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Of the many factors shaping currency movements over the long term, one stands
out: that factor is inflation. In this appendix, we examine the theory and evidence
of the long-term relationship between inflation and exchange rates. More specifi-
cally, given the existence of such a link, how should a country’s currency value
respond to monetary disturbances that raise the country’s price level relative to
foreign nations’ price levels? One answer to this question, which has been the
focus of much empirical research, is the so-called purchasing power parity (PPP)
theory.

The Law of One Price

The concept of purchasing power parity arises from the simple observation that
identical products should cost the same in two countries when their prices are stated
in the same currency. This is known as the Law of One Price. For example, if a bottle
of Hennessy Cognac costs €40 in Paris, it should cost in Boston €40 x (US$ price of
one €) = €40 x 1.30 = US$52. If the price of our bottle of Cognac were to cost US$60
in Boston, importers (also known as arbitrageurs) would step up purchases of Co-
gnac in Paris (demand pushing up its price) and sell them in Boston (supply pushing
down its price), thereby initially netting a profit of US$8, which would progressively
diminish until parity (equality of prices) were to prevail.”

Absolute Purchasing Power Parity

To formalize the concept of the parity between the purchasing powers of two
currencies, consider a destitute two-country world (the United States and the
Philippines) producing and trading only one commodity (wheat). If at a certain time
(t = 0) one bushel of wheat is worth 100 dollars ($) in the United States and 1,000
pesos (PHP) in the Philippines, the exchange rate Sgppp(0) (defined as the dollar
price of one peso prevailing at time # = 0) that establishes parity between the pur-
chasing power of the dollar and peso has to be Sg pyp(0) = 0.10, because one needs
$100 to buy PHP 1,000.® The reader is referred to the Big Mac index presented in
International Corporate Finance in Practice 2A.1 for a powerful generalization of
the absolute version of purchasing power parity.

Relative Purchasing Power Parity

Now assume that during the following year the rate of inflation affecting the U.S. econ-
omy is 5 percent, so that one bushel of wheat will be worth $100(1 + 0.05) = $105
one year later; similarly, the rate of inflation affecting the Philippines’ economy dur-
ing the same period is 50 percent, so that the price of one bushel of wheat in the Phil-
ippines will be PHP 1,000(1 + 0.50) = PHP 1,500 at the end of the period. For the
parity between the purchasing power of the dollar and peso to continue, an adjust-
ment in the exchange rate between the two currencies is needed: Equilibrium will be

7 Assuming away transportation and other transaction costs.

8 Here again, this assumes a frictionless world characterized by the absence of information,
transaction costs, transportation costs, and tariff barriers between the Philippines and the
United States so that wheat arbitrageurs will be able to correct discrepancies in the price of
one bushel of wheat between the Philippines and the United States.
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INTERNATIONAL CORPORATE FINANCE IN PRACTICE 2A.1
McCURRENCIES

The London magazine The Economist has yet to win the Nobel Prize in eco-
nomics, but it certainly made a lasting contribution to the “dismal science”
when its economics editor invented the Big Mac index in 1986 as a light-
hearted introduction to exchange-rate theory. As burgernomics enters its third
decade, the Big Mac index is widely used and abused around the globe. It is
time to take stock of what burgers do and do not tell us about exchange rates.

The Economist’s Big Mac index is based on one of the oldest concepts in
international economics: the theory of purchasing power parity (PPP), which
argues that in the long run, exchange rates should move toward levels that
would equalize the prices of an identical basket of goods and services in any
two countries. Our “basket” is a McDonald’s Big Mac, produced in around
120 countries. The Big Mac is indeed a representative basket since it includes a
reasonable mix of widely consumed goods and services such as meat products,
flour, vegetables, wages, rent, mortgage costs, and energy. The Big Mac PPP
is the exchange rate that would leave burgers costing the same in the United
States as elsewhere. For example, a Big Mac in China costs CNY 16.635, against
an average price in four American cities of $4.33. To make the two prices equal
would require an exchange rate of CNY 3.62 to the dollar, compared with a
market rate of 6.39. In other words, the CNY is (3.62 — 6.39)/6.39 = —-43%
undervalued against the dollar.

Under (-)/
Big Mac Prices Implied A%;:}ll:l)n(;l::ar \2:3;(;(;11
In Local PPP? of Rate, against the
Currency In Dollars the Dollar  7/13/2012  Dollar, %
United States®  $4.33 4.33 — — —
Argentina Peso 19 4.16 4.39 4.57 -4
Australia A$4.56 4.68 1.05 0.97 8
Brazil Real 10.08 4.94 2.33 2.04 14
Britain £2.69 4.16 1.61¢ 1.55¢ -4
Canada C$3.89 3.82 0.90 1.02 -12
Chile Peso 2,050 4.16 473.71 493.05 -4
China Yuan 15.65 2.45 3.62 6.39 43
Czech Republic Koruna 70.33 3.34 16.25 21.05 -23
Denmark DK 28.5 4.65 6.59 6.14 7
Egypt Pound 16 2.64 3.70 6.07 -39
Euro aread €3.58 4.34 1.21 1.21 0
Hong Kong HK$16.50 2.13 3.18 7.76 =51
Hungary Forint 830 3.48 191.80 238.22 -19

(continued)
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Under (-)/

Big Mac Prices Implied Aclg;iz:;iar \Zrlf;t(i-g:'l

In Local PPP? of Rate, against the

Currency In Dollars the Dollar  7/13/2012  Dollar, %
Indonesia Rupiah 24,200  2.55 5.592 9,482.50 41
Japan ¥320 4.09 73.95 78.22 -5
Malaysia Ringgit 7.4 2.33 1.71 3.17 -46
Mexico Peso 37.00 2.70 8.55 13.69 -38
New Zealand  NZ$5.1 4.00 1.18 1.27 =7
Peru New sol 8.056 2.66 2.26 3.05 -25
Philippines Peso 118 2.63 2.10 3.46 -39
Poland Zloty 9.1 2.41 2.13 3.16 -33
Russia Ruble 75 2.29 17.33 32.77 47
Singapore $$4.40 3.50 1.02 1.26 -46
South Africa Rand 19.95 2.36 4.61 8.47 -39
South Korea Won 3700 3.21 855.00 1,151.00 -26
Sweden SKr 48.4 6.94 11.18 6.98 60
Switzerland SFr 6.5 6.55 1.50 0.99 52
Taiwan NT$75.0 2.48 17.33 30.20 —43
Thailand Baht 82 2.59 18.95 31.70 -40
Turkey Lire 8.25 4.52 1.91 1.83 4

aPurchasing power parity: local price divided by price in United States.
bAverage of New York, Chicago, Atlanta, and San Francisco.

“Dollars per pound.

dWeighted average of prices in euro area.

In contrast, using the same method, the euro and sterling are fairly val-
ued against the dollar whereas the Swiss and Swedish currencies are grossly
overvalued, by 52 and 60 percent, respectively. On the other hand, despite
its recent climb, the yen appears to be 5 percent undervalued, with a PPP of
only ¥73 to the dollar. Note that most emerging-market currencies also look
too cheap. The index was never intended to be a precise predictor of currency
movements, simply a take-away guide to whether currencies are at their cor-
rect long-run levels. Curiously, however, burgernomics has had an impressive
record in predicting exchange rates: Currencies that show up as overvalued
often tend to weaken in later years. But you must always remember the Big
Mac’s limitations. Burgers cannot sensibly be traded across borders, and pric-
es are distorted by differences in taxes and the cost of nontradable inputs,
such as rents.

Source: Adapted from “McCurrencies,” The Economist, 2006 and 2012.
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Q: If a Big Mac costs 75 rubles (RUB) in Russia and US$4.33 in the United
States, is the Russian currency properly valued, overvalued, or undervalued
when the market rate is RUB 32.77 = US$1?

A: The equilibrium PPP exchange rate by the Big Mac index is given by the
exchange rate at which the price of a Big Mac in Russia is equal to the price of
a Big Mac in the United States (see columns 2, 3, and 4 respectively in Interna-
tional Corporate Finance in Practice 2A.1):

RUB 75 = US$4.33 x PPP RUB price of one US$
PPP RUB price of one US$ exchange rate = 75/4.33 = 17.33

By comparing the Big Mac PPP implied exchange rate RUB17.33/US$1 to the
actual market exchange rate RUB 32.77/US$1, it is possible to measure the
degree to which the ruble is over- or undervalued:

(PPP implied FX rate — Actual market FX rate)/Actual market FX rate
=(17.33 = 32.77)/32.77 = -0.47 or undervaluation of 42.80%.

restored if at the end of the period (360 days later), the new prevailing exchange rate
S$,PHP(36O) becomes:

105 _

because $105 is now needed to buy one bushel of wheat worth PHP 1,500. In other
words, where previously (at time ¢ = 0) $0.10 was needed to buy PHP 1 only $0.07
is now needed (at time ¢ = 360) to acquire PHP 1. Obviously, inflation has bitten
much more voraciously into the purchasing power of the Philippines peso than into
the U.S. dollar—and hence the steep rate of depreciation of the Philippines currency
vis-a-vis the U.S. currency induced by the differential of national rates of inflation
over the period of time considered (relative version).

Genenralization

The previous discussion can be generalized to real-life multiproduct economies. All
that is needed is to substitute for a bushel of wheat a representative basket of goods
and services that can be priced in both countries and that accurately represents the
type and relative quantities of various goods and services produced and consumed
in each country.’ We now proceed with the algebraic formulation of the purchasing
power parity theorem.

9 Price indexes, because of their very nature, are used as a measure of the price of a represen-
tative basket of goods and services in empirical tests of the purchasing power parity hypoth-
esis (see numerical illustration following in the text).
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First, denote Pys(0) and Pyg(360) as the dollar prices of the representative basket
of goods in the United States at time ¢ = 0 and ¢ = 360, Ppy(0) and Pp(360) as the
peso prices of an equivalently representative basket of goods in the Philippines at
time ¢t =0 and ¢ = 360, respectively, and ryg and rpy as the rates of inflation in the U.S.
and the Philippines economy over the forecasting horizon [0, 360].

If at time ¢ = 0 the purchasing powers of the dollar and peso are at parity, the
prices of equivalent representative baskets of goods as expressed in terms of either
currency should be the same. In dollar terms, at time ¢ = 0, the parity between the
purchasing power of the dollar and the peso can be expressed as follows:

Pys (0) = Poy1 (0) X S pryp (0) (2A.1)

Similarly, one year later at time ¢ = 360, taking into account the differing rate of
price increases (ryg and 7py) as reflected in the new price of each representative basket of
goods Pys(360) and Ppyy(360) in the United States and the Philippines, respectively, a new
exchange rate S pyp(360) must be obtained in order for the purchasing powers of both
currencies to remain at parity. Algebraically, in dollar terms, we have the new expression:

PUS (360) = PPH (360) X S$’p]_[p (360) (ZA.Z)

Expressing prices at time ¢ = 360 as a function of prices at time ¢ = 0 and rates
of inflation over the 360-day period, we write:

Pys(360) = Pys(0) x (1+ rys) (2A.3a)
Py11(360) = Boyy (0)% (1+ 7ppy) (2A.3b)

Or restating expression 2A.2 as:
Pys (0)x (1+7s) = Popy (0) X (1+ 7pp1) X S ppip (360) (2A.4)

Using expression 2A.1, expression 2A.4 thus becomes:

1+ rys _ S$,PHP (360) IAS
T+mu  Sgpup(0) (24.5)

By subtracting 1 from both members of equation 2A.5 and further assuming
that both rates of inflation ryg and rpy are very small percentages, the purchasing
power parity theorem can be rewritten as the following approximation:

_ Ss.prap (360) = Sg prap (0)
Tus—"pH =
S$,PHP (0)
In other words, equation 2A.6 expresses that the differential in rates of inflation

between the United States and the Philippines equals the percentage change in the
exchange rate over the same period.!?

(2A.6)

10The reader will notice that the theory of purchasing power parity follows a similar formula-
tion to that of interest rate parity presented in Chapter 6. Indeed, if one substitutes inflation
rates for interest rates in the interest rate parity formula, the no-profit forward rate, Fg p(360),
becomes the end-of-the-period exchange rate, Sg p(360).
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Equivalent Formulation

Instead of introducing rates of inflation, the purchasing power parity theorem can be
equivalently expressed in terms of price levels prevailing at the beginning and end of
the period considered. Equation 2A.1 and 2A.2 can be written respectively as

Pys(0) _
PPH (0) - S$,PHP (O) <2A.7>
and
Pys (360) _

or dividing equations 2A.2 and 2A.1 member by member,
Pys (360) / Por(360) S prrp (360)

- (2A.9)
Pys (0)/ By (0) Ss.prip (0)
which is clearly equivalent to expression 2A.5 if ryg is written as:
Pys (360)_PUS (O) (2A.10)
Pys(0)
and rpy is written as:
PPH (360)_PPH(0) (ZA.ll)
Ppy(0)
Subtracting 1 from each member of equation 2A.9, we have:
Py (360) ! Poyg (360) — PBys (0) ! Poyg (O) _ S5 prp (360) — 8§ prp (O) (2A.12)

PUS (0) / PPH (0) S$,PHP (0)

which signifies that for the parity of the purchasing power of two currencies to pre-
vail over a period of time, the rate of change of the exchange rate has to equal the
rate of change in relative prices.

Numerical lllustration Consider the case of the United States and the Philippines over
the 2000-200S5 period. The value taken on by the price indexes in the United States,
Pys(t), and the Philippines, Ppy(t), are recorded in the second and third columns of
Exhibit 2A.1 (year-end values only). The actual exchange rate Sg pyp(¢)—the dollar
price of one peso (PHP) at time t—that prevailed throughout the period (again, year-
end values only) is recorded in the fourth column of the same table.

Using expression 2A.9, it is now possible to determine the purchasing power
parity exchange rate Sg pyp(#)* prevailing at the end of 2000, 2001, 2002, 2003, and
2004. Rewriting expression 2A.9 as:

Pus (360) / Py (360)

S5 (360)7= S5 (0) =0 01

where Pys(0) = 100 is the U.S. price index in the base period on the first day of
2000, Ppy(0) = 100 is the Philippine price index in the base period (2000), and
Ss.pup(0) = 0.0357 is the exchange rate expressed as the dollar price of one peso in
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EXHIBIT 2A.1  Purchasing Power Parity Exchange Rates for the P/$ (2000-2004)

United States Philippines
Consumer Price Consumer Price Exchange Rate
Year Index (2000 = 100) Index (2000 = 100) $/Peso Peso/$
2000 100.0 100.0 0.0357 28
2001 104.2 118.7 0.0313 32
2002 107.4 129.3 0.0297 34
2003 110.6 139.1 0.0284 36
2004 113.4 151.7 0.0267 38

Source: International Financial Statistics, International Monetary Fund (IMF), various issues.

2000. We then find the equilibrium purchasing power parity exchange rate on the
first day of 2001 to be:

104.2/118.7
Se prp(2001)* = 0.0357 x 1042/ 118.7 4 5343
sprp(2001) *7100/100

and so on for 2002, 2003, and 2004.

Critical Evaluation of the Purchasing Power Parity Hypothesis

Various objections of both a theoretical and a practical nature have been leveled at
the purchasing power parity theorem:!!

® Equilibrium exchange rates are the results not only of transactions of goods and
services but also of other financial transactions that are not responsive to rela-
tive price levels, such as loans, loan repayments, unilateral transfers of gifts, and
royalties. These latter transactions also give rise to supply and demand of for-
eign exchange and thereby contribute to the determination of the equilibrium
exchange rate.

® Transportation costs, tariffs, quotas, exchange controls, and other obstacles to
trade are lasting characteristics of the real world and may allow an existing ex-
change rate to overvalue or undervalue a currency in relation to a purchasing
power parity exchange rate without corrective trade flows being fully operative.
If restrictive enough, tariff quotas, exchange controls, and other man-made
trade barriers could ruin the responsiveness of trade to prices and so make the
hypothesis irrelevant.

= Government measures of inflation naturally differ from one country to the next
as they are based on different consumption baskets. The price of such represen-
tative baskets of goods and services is measured in practice by price indexes that
will vary substantially among countries in terms of both the assortment of goods

" For at critical evaluation of the purchasing power parity hypothesis, see Alan M. Taylor and
Mark P. Taylor, “The Purchasing Power Parity Debate,” Journal of Economic Perspectives 18
(Fall 2004): 135-158.
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and services included and the weighting formula.'> Furthermore, price indexes,
especially cost of living indexes, by weighting heavily nontradable goods and
services, will offer little guide to developments of prices for exportable goods
and for domestically produced import-competing goods, which are, after all,
the most significant ones for exchange rates equilibrium. Another problem is the
choice of an appropriate base period during which prevailing exchange rates can
be presumed as equilibrium exchange rates.

The Purchasing Power Parity Hypothesis as a Predictive Tool

Despite its theoretical and empirical shortcomings, what can be said about the
explanatory and predictive power of the purchasing power parity theory? In other
words, is there strong empirical evidence lending support to the hypothesis of pur-
chasing power parity? Is such a model of any use in predicting actual exchange rates?

The answer to the first question is that the theory does badly in explaining the
relationship between exchange rates and national price levels except under either of
the following circumstances: (1) The theory is tested over the long run, or (2) one
of the countries suffers from a high rate of inflation, as is often the case in emerg-
ing market countries. In the latter case, the purchasing power parity theory offers a
good fit, even over the short run. Exhibit 2A.2 shows the nominal and purchasing
power parity ¥/US$ exchange rates over the period 1971-2013 and confirms the
PPP hypothesis’s explanatory power over the very long haul, but the reader will note
significant deviations over the short and medium term.

400 — JPY/USD — Purchasing Power Parity
350 -
300 -
=) ]
2 250
=
~
3
5200—
150 -
100 -
o [\ [Ye] <o) — (%] © (2] - < N~ o [aV) [Te) [e) — [sp]
N~ N~ N~ N~ [e0) [e) <o) [<e] (2] [e2] [e2] o o o o hy g
S 2 2 2 2 2 2 2 2 2 2888 §8 §8 §
24 B 3 5 € B 3 5 9 & ¢ £ o 4 ¢ & 3
P o = & 8§ 6 5 &£ 8§ & 3 £ 8§ & 3 ¢ 2

EXHIBIT 2A.2 Yen/Dollar Exchange Rate and Purchasing Power Parity Tren

o

(1971-2013)

12 This is to be expected, since the price indexes are meant to reflect national patterns of pro-
duction and consumption.
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The answer to the last question is that, to the extent that we are able to forecast

successfully the rates of inflation in the two countries over the longer term, yes, the
model may be used in a predictive capacity. This is a question to which we will return
at some length in Chapter 15.

QUESTIONS FOR DISCUSSION

10.

11.

12.

13.

. What is the difference between a “clean” float and a “dirty” float?
. Why do countries intervene in their foreign exchange markets?
. What is the difference between currency convertibility and exchange rate

flexibility?

. Explain how central bank intervention allows a country to keep its forex rate at

a certain level.

. What is the difference between central bank intervention in the foreign exchange

market in the context of floating versus stabilized exchange rates?

. How would you contrast a controlled exchange rate with a stabilized exchange

rate?

. What does the explosive growth in China’s reserves tell you about the nature of

its exchange rate regime?

. The last time the U.S. Federal Reserve Bank intervened in the forex market was

in 1995. Would you expect the U.S. foreign exchange reserves to have increased
or decreased over the past 18 years?

. What is the difference between controlled exchange rates and stabilized exchange

rates?

Why do many developing countries maintain controlled exchange rates at
overvalued exchange rates?

What is the difference between a system of multiple exchange rates and the
imposition of different tariff rates on imports?

Explain the Law of One Price. How does it relate to the concept of purchasing
power parity?

Contrast the “absolute” and the “relative” versions of purchasing power
parity.

PROBLEVIS

1.

2.

When the Swiss franc appreciates. Over the past five years the Swiss franc (CHF)

appreciated from CHF 1 = US$0.8215 to peak at CHF 1 = US$1.0697.

a. Calculate the percentage appreciation of the Swiss franc at its peak (use a U.S.
dollar perspective).

b. What is the percentage depreciation suffered by the U.S. dollar over the
same period? Is it simply minus (=) the rate of appreciation of the Swiss
franc?

When the Bengladeshi taka depreciates. The central bank of Bangladesh is con-

templating a devaluation of its currency—the taka (BDT)—from BDT 69 to

BDT 100 = US$1:
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a. What would be the percentage depreciation of the taka? Is it the same as the
percentage revaluation of the U.S. dollar? Why or why not?

b. The devaluation would be accompanied by a relaxation of exchange controls
and a modicum of flexibility. The taka would be allowed to fluctuate as a result
of limited forex trading within a band of +/-2.25 percent around the new par
value of BDT 100 = US$1. What would be floor and ceiling exchange rates?

3. The Malaysian ringgit peg to the U.S. dollar. Malaysia pegs its currency, the
Malaysian ringgit (MYR), to the U.S. dollar. The par value is MYR 4 = US$1.
a. What is the par value priced in US$ terms for MYR 1?2
b. Bank Negara decides to widen the tunnel of allowed fluctuations authorized

to +/-7.50 percent around its par value. What are the new ceiling and floor

exchange rates?

c. Assume that the MYR revalues by 15 percent against the US$. What is the
new par value? What are the new ceiling and floor exchange rates?

4. The Hong Kong currency board in the shadow of the rising yuan. Since 1983,
the Hong Kong dollar (HK$) is via a currency board pegged to the U.S. dollar
at the rate of HK$7.80 = US$1. Since 2005 the Chinese yuan (CNY) has ap-
preciated from CNY 8.28 to CNY 6.23: What was the exchange rate between
the Hong Kong dollar and the Chinese yuan in 2005? What is it today? Has the
Hong Kong dollar appreciated/depreciated against the Chinese yuan over the
period 2005-2012? Is this a favorable development for Hong Kong?

5. Daily forex rates fixing by the Central Bank of South Korea (advanced). The
Central Bank of South Korea announces every business day at 9:00 a.m. a fixed
rate at which it will buy or sell U.S. dollars for won (KRW) throughout the trad-
ing day. No such commitments are made, however, against other major trading
currencies.

On August 9, 1990, the following rates were set at 9:00 A.m.: US$1 = KRW
715. Quotes for the cross-rate US$/¥ indicated 150. Thirty minutes later, the
Japanese yen had appreciated to ¥148 for US$1.

a. Explain how the treasurer of Samsung, one of the leading South Korean in-
dustrial conglomerates, could profit from the new situation at 9:30 A.m.

b. As the central banker of South Korea, explain how you could prevent such
arbitrage profits—short of imposing controls on foreign exchange dealings.

c. Assuming that the central bank buying and selling rates are respectively 714
and 716 and that bid-ask rates on US$ versus ¥ are 148.20 and 147.80, what
would be your answer to question 5a?

6. Advance deposit schemes and effective exchange rates. Over the years, a number
of developing countries have maintained an advance deposit scheme for im-
ports. Such systems typically require importers to deposit with the central bank
a percentage of the face value, in local currency, of the contemplated import
transaction, even though the foreign exchange has not been released, nor has the
import been delivered. Characteristically, the percentage of the face value of the
import will be linked to some import classification list established at the discre-
tion of the central bank and should reflect the relative degree of essentialness of
the product to be imported.

Consider the case of Pakistan, whose currency, the Pakistani rupee (PKR), is
pegged to the U.S. dollar at PKR 95.16 = US$1. The Pakistan central bank de-
fines an import classification list, to which it associates an advance deposit rate.
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10.

Advance
Import Category Deposit Rate
Preferential (food products and pharmaceuticals) 25%
Semipreferential (irrigation and agricultural implements) 50%
Essential 75%
Nonessential 100%
Luxury 125%

Assuming that the opportunity cost of funds for a Pakistani importer is
15 percent and that the average length of an advance deposit is 270 days, explain
why our Pakistani importer is de facto transacting through a multiple exchange
rate system, and compute the effective multiple exchange rates.

. Telmex dual listing and the Mexican peso devaluation. Shares of Telefonos Mex-

icanos (Telmex) listed on the New York Stock Exchange fell from $60 to $48

when the Mexican peso (MXN) was devalued on December 19, 1994, from

MXN 3.44 = US$1 to MXN 6.05 = US$1.

a. Compute the percentage depreciation of the Mexican peso.

b. As a trader for Barings Securities specializing in Mexican stocks, do you see
profit opportunities? What are the risks involved?

. Hyperinflation in Turkey. Turkey experienced hyperinflation in the late 1990s

and early 2000s. The exchange rate stood at Turkish lira (TRY) 650,000 = US$1

on January 1,2000. With actual quarterly rates of inflation in 2000 and 2001 at

35 percent, the central bank of Turkey implemented a policy of mini-devaluation

at the rate of 7.5 percent monthly devaluation.

a. What would be the official exchange rate on February 1, 20012

b. What would be the official exchange rate on December 31, 20012 (Use
monthly compounding.)

c. Was the Turkish lira properly valued?

. Purchasing power parity and the Argentine currency board (A). In April 1991

Argentina established a currency board whereby for all practical purposes the

Argentine peso was pegged to the U.S. dollar at parity US$1 = ARS 1 during the

entire decade of the 1990s. Ten years later, as result of a deep economic crisis,

the peso was unpegged and promptly collapsed to US$1 = ARS 2.20.

a. During the first year of operating its currency board, Argentina experienced
inflation at the rate of 11 percent whereas the U.S. rate of inflation was 3 per-
cent. What was the real exchange rate US$/ARS at the end of the first year?

b. Was the peso overvalued or undervalued?

Purchasing power parity and the Argentine currency board (B). Assume over

the 10-year period 1991-2001 the U.S. economy experienced an annualized in-

flation rate of 1.5 percent. While the currency board was in place, Argentina

experienced annual rates of inflation of 172% in 1991, 24.6% in 1992, 10.7%

in 1993, 4.3% in 1994, 3.3% in 1995, 0.2% in 1996, 0.5% in 1997, 0.9% in

1998, -1.2% in 1999, 0.9% in 2000 and 0.7% in 2001.

a. What was the annualized inflation rate in Argentina over that same period
(use annual compounding)?

b. What was the real/PPP exchange rate at the very end of the 10-year currency
board before the peso was allowed to float? Was the peso then undervalued
or overvalued?
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11.

12.

13.

14.

15.

16.

17.

Purchasing power parity and the Argentine currency board (C). In 2002,
Argentina suffered from inflation at the rate of 25 percent (still 1.5 percent in
the United States):

a. What should be the equilibrium exchange rate at the end of the year?

b. At the end of 2002 the floating exchange rate stood at US$1 = ARS 3.20. Was
the peso then overvalued or undervalued?

A single currency for a global economy. The daily turnover in the foreign ex-

change market approaches $4 trillion or a yearly turnover of $1,000 trillion

(with 252 working days in a given year). Assuming a bid-ask spread of 5 basis

points (the difference at which currencies are bought or sold), what would be

the annual savings of abolishing national currencies? What would be the costs
of doing away with national currencies? Would you advocate a single world cur-
rency for an increasingly globalized world economy?

Big Mac currencies. In 2006 a Big Mac cost ARS 7.00 in Argentina and US$3.10

in the United States. Four years later, in 2010, the same Big Mac cost ARS 14.00

in Argentina and US$3.73 in the United States.

a. What is the implied exchange rate according to the Big Mac currency parity
in 2006 and 2010?

b. Knowing that the actual exchange rates in both years was ARS 3.06 = US$1
and ARS 3.93 = US$1, was the peso under- or overvalued in each year?

c. Assuming that the increase in the cost of the Big Mac is a reliable measure
of price inflation in both countries, what should the PPP implied exchange
rate be in 2010, assuming that the Big Mac exchange rate in 2006 was fairly
overvalued?

Special drawing rights (SDRs). Visit the IMF website at www.imf.org and re-

search the currency composition of the IMF’s artificial currency unit. Explain the

logic behind the currency composition of SDRs.

Valuing SDRs. Using the findings of the previous problem, visit the website of

Yahoo! Finance at www.yahoofinance.com to value one SDR at today’s ex-

change rate. What is the weight accounted by the Japanese yen in the total value

of one SDR? Is this weight constant over time? Why or why not?

Hyperinflation in Turkey. Visit www.imf.org to sketch the nominal lira price of

one U.S. dollar over the period 1994-2001. Contrast it with the real/PPP rate

over the same period. Was the lira over- or undervalued vis-a-vis the U.S. dollar?

Use monthly data and log scale to contain exchange rates on one page.

Denmark’s currency regime. Visit www.pacific.commerce.ubc.ca/xr to sketch the

exchange rate of the Danish krone against the euro over the period 1999-2012.

How would you characterize the exchange rate arrangement between Denmark

and the euro-zone? What is Denmark’s central bank foreign exchange policy?
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Yesterday and Yesteryear

A Brief History of the International
Monetary System

The time has come,
The Walrus said,
To talk of all this ken:
Of pounds, and euros and dollar bills
Of renmimbi and yen,
And how the winds have told me,
Let’s all float, amen.
Robert L. Bartley

I want the whole of Europe to have one currency: it will make trading a lot
easier.
Napoleon I

on May 2, 2010, the euro-zone governments and the International Monetary Fund
(IMF) announced a €110 billion rescue plan for beleaguered Greece. The coun-
try was mired in sluggish growth, a budget deficit at 13 percent of gross domestic
product (GDP), and public debt-to-GDP ratio approaching 150 percent. The Greek
government was forced to commit to drastic budget reductions in order to avoid
bankruptcy. Would and could the Greek government impose so much pain on its citi-
zens in order to remain in the euro-zone and keep the European Monetary Union in-
tact? Would the austerity package only makes matters worse and condemn Greece to
endless recession? Theoretically, devaluation is not an option since Greece has been
an integral part of the European Monetary Union since 2002! Or should Greece
simply exit the euro and resurrect a devalued drachma in order to revive economic
growth—ultimately perhaps the only (but painful) remedy to balance its budget by
stimulating revenues? Crises such as the 2010 Greek near default are rooted in a
long history of trial and error as countries attempt to adopt the optimal exchange
rate regime. This chapter, by presenting a brief history of the international monetary
system, will allow the reader to better understand the genesis of ongoing currency
crises and therefore better anticipate changes in the rules of currency trading that are
themselves so central to sound international financial management.
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After reading this chapter you will understand:

m How the gold standard (1878-1914) was the first system of fixed exchange
rates.

m How the Bretton Woods system (1944-1971) established “pegged yet adjust-
able” exchange rates enabling economies devastated by World War II to rebuild.

m How lax foreign exchange controls undermined the Bretton Woods system and
eventually contributed to its collapse in 1971.

m The trials and tribulations of industrialized countries such as the United King-
dom, Japan, and Germany experiencing floating exchange rates in the aftermath
of the Bretton Woods system’s collapse.

® Why the Asian financial crisis of 1997 led to the dismantling of currency pegs
against the U.S. dollar.

® How the European Union in 1999 launched its single currency—the euro—and
why its architecture is unstable.

m What the current map of exchange rate arrangements looks like and how it is
likely to evolve over time.

CHRONOLOGY OF THE INTERNATIONAL MONETARY SYSTEM

What began in the aftermath of World War II as an orderly international monetary
system under the charter of the Bretton Woods system morphed into a complex and
hybrid composite system continuously evolving with each country in constant search
of the optimal currency regime in which to trade its currency.

As a guide to this brief history of the international monetary system, Exhibit 3.1
maps the path that the United States, Japan, India, and China each charted for
trading their currency. The top row of Exhibit 3.1 is the time line of critical dates
in the evolution of the international monetary system since World War II; the left
column is organized according to declining degrees of exchange rate flexibility and
increasing levels of exchange controls according to the general classification of the
exchange rate system introduced in the previous chapter. Thus the matrix proposed
in Exhibit 3.1 allows us to map the positioning of a given country’s exchange rate
regime according to time and the institutional arrangement it chose to trade its
currency: For example, from 1945 to 1971 the Japanese yen (¥) was a stabilized
exchange rate currency tightly pegged to the U.S. dollar at ¥360 = $1; since the
breakdown of the Bretton Woods system, the Japanese currency has been floating
against all other currencies. The float, however, has been of the “dirty” kind for most
of the past 40 years, with heavy bouts of intervention by the Bank of Japan to slow
the relentless rise of the yen. We next highlight the chronology of the international
monetary system:

1821: Great Britain is the first nation to formally declare full convertibility
of its banknotes into gold at the “mint” parity of £4.2474 per troy ounce
of gold.

1834: The United States formally defines the dollar as 480 fine grains per troy
ounce, or US$20.67 per troy ounce, and preserves it until 1933. It formally
adopts the gold standard in 1878.
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EXHIBIT 3.1 Map of Exchange Rate Regimes: Time X Flexibility

1878-1914: Most industrial countries’ currencies are on the gold standard—a
de facto international monetary system of fixed exchange rates. The world
economy experiences a period of unbridled prosperity—the first era of
globalization.

1914: With the outbreak of World War I, belligerent countries suspend the gold
standard. Governments print money to finance their war efforts.

1925-1931: Major industrial powers attempt to reenact the gold standard by
repegging their currencies to gold.

1929-1938: The Great Depression plays havoc with the world economy, push-
ing most countries to protectionism and competitive devaluations.

1944: The Bretton Woods Accord establishes “pegged yet adjustable” exchange
rates anchored around publicly defined par values, which are defined in
terms of gold. The U.S. dollar is convertible into gold at the par value of
$35 =1 ounce. A modicum of flexibility, however, is allowed as exchange
rates are permitted to fluctuate within a narrow band of +/-0.75 percent
around their par values. Central banks closely monitor exchange rate fluc-
tuations and intervene when necessary to maintain exchange rates within
these narrow bands.

1958: First-world countries start to dismantle exchange controls on current ac-
count transactions but continue to restrict capital account transactions. The
foreign exchange market for the currencies of major industrialized nations

takes off.

1971: The Smithsonian Agreement suspends the unconditional convertibility of
U.S. dollars into gold. The U.S. dollar is devalued against most Organisation
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for Economic Co-operation and Development (OECD) currencies, and the
permitted bands of exchange rate fluctuations are widened to +/-2.25 per-
cent from +/—0.75 percent under Bretton Woods.

1973: The Bretton Woods system collapses and many countries abandon pegged
exchange rates. Most of the first world’s currencies trade within floating ex-
change rate regimes. The U.S. Federal Reserve Bank adopts a passive policy,
letting other central banks intervene in the foreign exchange market as they
see fit.

1979: The European Community’s 12 member countries launch the European
Monetary System (EMS), anchored to a newly created European currency
unit (ECU). De facto, a Europe-wide system of pegged exchange rates a la
Bretton Woods is reenacted.

1982: During the Latin American sovereign debt crisis, Mexico, Brazil,
and Argentina default on their sovereign debt obligations in excess of
$100 billion.

1985-1987: The Plaza and Louvre Accords call for greater coordination among
G-5 countries in intervening in the foreign exchange market. Responsibility
for such intervention should be shared among the United States and other
countries. Gross overvaluation of the U.S. dollar is corrected.

1989: Collapse of the Soviet Union. Newly emancipated East European satellite
countries scrap government-controlled inconvertible currency regimes and
adopt market-based systems to trade their currencies.

1992: EMS crisis. The pound sterling and Italian lira are forced to devalue and
exit the EMS. Remaining EMS currencies now float within a +/—~15 percent
band around their respective cross-par values (instead of +/-2.25 percent).
EMS is shipwrecked!

1997: Asian financial crisis. East and Southeast Asian currencies are engulfed
in a domino-like currency crisis. Thailand, Malaysia, Indonesia, the Philip-
pines, and South Korea are forced to abandon overvalued exchange rates
pegged to the U.S. dollar and adopt a tightly managed float.

1999: Launch of the euro—the European Union single currency. Eleven coun-
tries join the euro-zone, adopting the euro as their official currency (and
therefore burying their national currencies). Britain, Denmark, and Sweden
opt out of the euro-zone and decide to retain their own currencies.

2002: Argentina abandons its currency board. Facing a deep economic recession
on January 8, 2002, Argentina unpegged its currency from the U.S. dollar;
the peso, free to float, promptly lost more than 50 percent of its value.

2005: China abandons a dollar peg for a tightly managed float. The yuan reval-
ues by 21 percent over 2005-2008 before being repegged to the U.S. dollar
in July 2008 to better weather the global subprime crisis.

2010-: Euro-land is shaken by speculative runs on the sovereign debt of Portu-
gal, Ireland, Italy, Greece, and Spain (the PIIGS nations). Greece in particu-
lar seems to be on the verge of default before a €110 billion rescue package
is engineered by the European Central Bank and the International Monetary
Fund. Yields on PIIGS’s treasury bonds continue to escalate, compounding
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the difficulty of servicing their debt burdens. As of late fall 2011, core euro-
zone countries such as France and the Netherlands have become contami-
nated by the crisis. The euro avoids breakup for now but its future remains
in doubt.

Before we embark on a more detailed discussion of each phase in the history of
the international monetary system, let’s propose a broad-brush generalization: The
international monetary system is marching toward more exchange rate flexibility
and laxer exchange controls.

The reader will notice in Exhibit 3.1 the crowding in the pegged/controlled
exchange rates cell during the Bretton Woods period (1944-1971), whereas in
the 2000s the managed floats cell seems to be the exchange rate regime of choice.
The pace of this mostly irreversible process varies widely across countries due to
their unique economic circumstances and certainly does not rule out some nations
swimming across the current. Less developed countries are clearly the laggards
in this process, as many are still mired in economic turmoil and latch onto tight
exchange controls in an effort to mask their acute scarcity in convertible foreign
exchange.

THE GOLD STANDARD (18781914, 1925-1931)

Since time immemorial, various physical commodities such as salt, bronze, silver,
and gold have served as a means of exchange facilitating commerce beyond bar-
ter trade. Perhaps because of its magic glow and unique physical attributes,! gold
progressively imposed itself as the store of wealth and the numéraire of choice.? In
1821, Great Britain was the first nation to formally declare full convertibility of its
banknotes into gold at the “mint” parity of £4.2474 per troy ounce of gold, but it
was not until 1878 that virtually all major industrialized countries adopted the gold
standard by pegging their currency to gold. The gold standard was a system of de
facto fixed exchange rates whereby monetary authorities stood ready at all times to
buy or sell gold in unlimited quantities at the rate set by the mint parity to maintain
that price (unlimited convertibility).3 It also required monetary authorities to permit
the free, unlimited export and import of gold at a rate fixed by the mint parity. The
gold standard provided the world economy with a stable payments system, which
fueled the first era of globalization with increasingly large flows of goods, capital,
and people between countries.

1 Gold is durable, it is homogenous, and it has a relatively high value compared to weight,
which makes transportation economical.

2 Prior to the 1870s, many countries used both silver and gold concurrently, with coins minted
in both metals—so-called bimetallism. Silver was, however, the dominant money through
medieval times and well into the nineteenth century.

3 This required monetary authorities to hold reserves of gold to meet any fluctuations in de-
mand. In practice, many countries also kept reserves in pound sterling because they knew that
it was freely convertible into gold.
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The gold standard prevailed informally from 1878 to 1914 but was never
officially sanctioned by an international treaty. Member countries unilaterally de-
cided to follow the rules of the game. Gold standard currencies held a fixed re-
lationship to each other because they all held a fixed relationship to gold. This
meant that at any time one currency could be exchanged for another currency in
exact proportion to its gold value. For example, if one ounce of gold was worth
4.2474 pounds in the United Kingdom and 20.67 dollars in the United States, the
exchange rate was:

20.67

=US$4.8665/£1
42474

Gold was used to settle international transactions, thereby keeping the inter-
national payments system in equilibrium. Under the gold standard, a country in-
curring a deficit in its balance of payments—that is, the net of all flows linked to
either trade (payments of imports and exports) or capital flows (borrowing and
lending abroad)—would experience an outflow of gold and a reduction in domestic
reserves; this was equivalent to a reduction in the domestic money supply, since the
gold stock of a country was in effect its real money supply. As a country’s money
supply shrank, prices of goods had to decline* and interest rates had to rise. In turn,
this adjustment made domestic goods more competitive internationally. Similarly,
higher interest rates attracted foreign capital. Both phenomena served to replenish
the country’s national gold reserves, thereby ensuring an automatic adjustment in
the country’s balance of payments. Inflation was basically absent, and indeed from
1878 to 1914 the world economy enjoyed a period of unprecedented growth, which
left a number of nostalgic economists and policy makers with an idealized view
of the gold standard as a smooth and automatic adjustment process to the world
economy.

One problem, however, with this gold standard system was that the world mon-
ey supply could grow only at the rate of new gold mining. Thus the well-being of the
world economy was held hostage by the discovery of new gold mines! In fact, the
idea of mining gold in countries such as faraway South Africa or Russia at great hu-
man cost, refining it before shipping it to the other side of the world to bury it again
in the vault of Fort Knox under costly surveillance to deter the attacks of the likes of
“Goldfinger” seems to be an economic aberration! Indeed, the economic growth rate
in the early 1900s greatly outpaced the physical growth in gold reserves. Another
major problem was that national economic policies were totally subordinated to the
necessity of keeping the fixed exchange rate fixed. A country could not have its own
independent monetary policy. As long as exchange rates remained fixed, any sudden
disequilibrium in the balance of payments would lead to severe shocks in domestic
economies.

With the nineteenth-century industrial revolution, the gold standard system be-
came too rigid, and it was suspended during World War I when belligerent nations
were forced to print massive amounts of money to bankroll their war efforts. The

4The important assumption of downwardly flexible prices and wages was more realistic in
the pre-1914 period than it would be today with differentially branded products, unionized
labor, or minimum wage laws.
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gold standard was revived briefly between 1925 to 1931 when major industrialized
nations repegged their currencies to gold at par values that all too often overvalued
their currencies. Faced with the ravages of the Great Depression, in 1931 the United
Kingdom had to devalue its currency against gold and so did the United States in
1933. This ushered the world economy into an era of protectionism and competitive
devaluations—so-called “beggar thy neighbor” devaluations—whereby countries
desperately attempted to extricate themselves from the Great Depression by making
their exports cheaper on world markets.

THE BRETTON WOODS SYSTEM (1944-1971)

As World War II was drawing to a close, the Allied powers met at Bretton Woods,
New Hampshire (United States), in the summer of 1944 (July 1-22) to lay the
groundwork for the reconstruction of the world economy. The overarching goal of
the conference was to establish a global monetary and financial system that would
guarantee the stability and ensure the orderly functioning of the world economy.
The economic devastation of the Great Depression, which had played havoc with
international trade and investment through competitive “beggar thy neighbor”
devaluations and protectionism, was to be avoided at all costs.

The Bretton Woods conference established two new supranational agencies—
the International Monetary Fund and the International Bank for Reconstruction
and Development (also known as the World Bank)—to implement its blueprint for
the world economy. The International Monetary Fund was charged with ensuring
international monetary stability by overseeing its member countries’ exchange rate
policies. Today it advises its members on sound monetary and fiscal policies and
often acts as a lender of last resort for members experiencing severe balance-of-
payments difficulties. It is funded by taxpayers’ money from each member country.
The World Bank was to provide major funding to countries devastated by the war
so that they could rebuild their infrastructures. It now focuses primarily on less
developed countries. Like any bank, it funds itself by issuing bonds on major capi-
tal markets.

Peyyed Exchange Rates

Not surprisingly, the Bretton Woods Accord called for pegged or fixed exchange
rates, with each national currency value defined in terms of gold, also known as
par value. The U.S. dollar was, in turn, the only currency convertible into gold at
a fixed price of $35 per ounce. In effect, by defining its currency in terms of gold,
each country was also defining the value of its national currency in terms of the U.S.
dollar. For example, West Germany defined the Deutsche mark as 1/140 ounce of
gold, which amounted to $35 x 1/140 = $0.25. The Bretton Woods order became
known as the gold exchange standard. As illustrated in Exhibit 3.2, the Bretton
Woods system architecture was anchored to the dollar-gold convertible par value
while allowing a modicum of flexibility, as all signatory countries would maintain
their exchange rates within a 3% of 1 percent margin on either side of their cur-
rency’s par value against the U.S. dollar. In theory, this provided the international
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Gold
($35/02)

United States Dollar

All Other

Pound Sterling French Franc Japanese Yen German Mark i

= Par Value of National Currency against Gold

Par Value of National Currency against U.S. Dollar
US$ = 1 Ounce of Gold

EXHIBIT 3.2 Gold Exchange Standard

economy with lasting stability. Nondollar currencies, of course, could always de-
value their par values against the U.S. dollar to restore their national economic
competitiveness and resolve fundamental balance-of-payments disequilibrium
(which could not otherwise be dealt with by domestic fiscal and monetary policy).

Such adjustments were not as few and far between as originally envisioned:
Over the period 1946—1971 only the United States and Japan did not change the par
value of their currencies. Out of the leading 21 industrialized countries, 12 of them
experienced devaluations in excess of 30 percent, while four countries revalued their
currencies and another four abandoned fixed par values to allow their currencies to
float independently (see International Corporate Finance in Practice 3.1).

Exchange Controls

To better comprehend how such a system of quasi-fixed exchanges rates could sur-
vive relatively unscathed for nearly a quarter century, it is important to remember
that most countries throughout that period maintained very tight controls on all
capital account transactions such as international short-term borrowing, foreign di-
rect investment, or international portfolio investment. Meanwhile, current account
transactions were being slowly decontrolled (see International Corporate Finance in
Practice 3.2). It was thus relatively easy for each country’s central bank to keep the
price of its currency stable as long as it would disburse foreign exchange roughly in
balance with its foreign exchange earnings. However, the foreign exchange market
was slowly rising from the ashes of World War II but operated within the confines
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INTERNATIONAL CORPORATE FINANCE IN PRACTICE 3.1
HOW DID GENTRAL BANKS PEG THE EXCHANGE RATE?

The Bretton Woods system was squarely associated with fixed exchange rates,
but it did allow for a modicum of foreign exchange rate flexibility around each
currency’s par value. Referring to the dollar-sterling exchange rate relationship,
this is how it worked: The Bank of England would set a floor for the price of
its currency at —0.75 percent of the par value—that is, $2.80 x (1 — 0.0075) =
$2.78. Whenever the spot price determined by the interplay between supply
and demand forces would fall below 2.78, the Bank of England would immedi-
ately step into the market and buy as many pounds as necessary to bring it
back above the floor rate; this is also known as central bank intervention, and
it can be carried out as long as the central bank has sufficient foreign exchange
reserves available. Conversely, the Bank of England would set a ceiling at +0.75
percent above the par value—or $2.80 x (1 + 0.0075) = $2.82—at which it
would sell sterling to bring its price back below the ceiling of $2.82 should
market forces push the spot price above it.

Both floor and ceiling exchange rates were publicly defined, as was the
par value of the currency: In effect the central bank would act as a guarantor
of exchange rate stability. For all practical purposes, spot (currency purchase
or sale for immediate delivery) forex transactions would be carried out be-
tween $2.78 and $2.82—the Bank of England would make sure of it; in a
way the Bank of England provided all participants in the foreign exchange
market with insurance against price risk that was free of charge (Exhibit 3.3
illustrates the tunnel within which the exchange rate fluctuated over the
period 1964-1965).

Pegged Exchange Rate ($,£) with Band of
Allowable Fluctuations

kSpot exchange rate at time t ($ price of one £)

2.82 Ceiling
2.80 . . . . e . . — Parvalue
278 Floor
I
L4
Time

EXHIBIT 8.3 The Gold Exchange Standard under the Bretton Woods System, 1944-1971
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INTERNATIONAL CORPORATE FINANCE IN PRACTICE 3.2
WHAT ARE FOREIGN EXCHANGE CONTROLS?

After World War II most countries’ economies were devastated and needed to
import food, machinery, and fuel to revive their fortunes. Most imports had
to be paid in U.S. dollars—the hard currency that every country needed and
did not have. All countries enacted tight restrictions in order to allocate scarce
dollars to the best of their ability. Under such circumstances, firms and indi-
viduals cannot buy (or sell) foreign currencies freely. They are forced to apply
formally to the central bank for whatever amount of foreign exchange they
need. Proper justification has to accompany the request—for example, a fac-
tory’s assembly operation needs to import a conveyor belt to keep assembling
irrigation pumps. A special department within the central bank will review
the application and, depending on its merits, will authorize all or some of the
required amount to be released. All too often this administrative process turns
into a political decision fraught with corruption. Authorization and actual
availability of currency are two different things, and applicants may have to
wait weeks or months before the foreign exchange is effectively released. Of-
ten the request has to be accompanied with a local currency deposit, which
may not be remunerated. The exchange rate at which foreign currency is made
available is determined by administrative fiat.

of tight controls—at least until 1958 when many industrialized countries freed up
trade-related foreign exchange transactions.® As the foreign exchange market started
to displace central banks as the principal conduit through which currency trans-
actions were carried out, exchange rates would increasingly be determined as the
result of the free interplay between supply and demand for dollars: There was no
guarantee that the resulting equilibrium exchange rate would be close to the official
par value. That is when central banks started to play a critical role in stabilizing
exchange rates at their prescribed par values through intervention in the foreign ex-
change market.

The Demise of Bretton Woods

Unfortunately, continued U.S. inflation and balance of payments deficits in the
1960s (due to the financing of the escalating Vietnam War and President Lyndon
Johnson’s Great Society social programs) resulted in an increasingly overvalued U.S.
dollar, which undermined the stability of the Bretton Woods system and eventually
led to its demise in 1971. Confronted with a run on the dollar that was taking on
crisis proportions, President Nixon suspended the convertibility of the U.S. dollar

3 Even today China’s tight pegging of its currency to the U.S. dollar is secured by exchange
controls. It largely explains why China sailed unscathed through the 1997 Asian financial
crisis and the 2008 global subprime crisis.
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into gold on August 15, 1971—a decision that extended to all central banks. Briefly
revived by the Smithsonian Agreement signed on December 17, 1971—which es-
tablished new par values and wider bands of 2.25 percent around them—the inter-
national monetary system of “pegged yet adjustable” exchange rates limped along
until it was dealt a coup de grace by the first oil shock in the fall of 1973. Indeed,
the oil embargo and the quadrupling of the price of oil wreaked havoc on most
OECD oil-importing countries experiencing severe balance of payments deficits that
made pegged exchange rates regimes unsustainable. A new era of floating exchange
rates began.

MANAGED FLOATING EXCHANGE RATES (1973-)

The new exchange rate regime allowed market forces to become the key determinant
of currency values, with central banks taking a backseat. But now that exchange
rates were no longer pegged, they had to be managed through central bank inter-
vention in the foreign exchange market. Indeed, with so much riding on currency
value, no one really expected governments to keep their hands off the exchange
rate. If central banks’ intervention could become heavy at times, it was no longer
guided by an official obligation to defend a publicly known par value: The timing
and magnitude of such interventions were now much more difficult to anticipate or
gauge. Only ex post close monitoring of countries’ foreign exchange reserves could
reveal the extent of government intervention in the foreign exchange market. The
IME, which had played a central role in the orderly world of Bretton Woods, soon
codified the new rules of the game by formulating guidelines in 1974 whereby cen-
tral banks should:

m Intervene to avoid disorderly conditions in the foreign exchange market.
m Restrain from manipulating their exchange rates in order to gain an unfair ad-
vantage in international trade.

Although the U.S. dollar was no longer convertible into gold at a fixed price,
it remained the anchor currency of the new international monetary order and
continued to be the preferred medium of exchange, store of value, and numéraire
or currency of denomination for international trade, financing, and investment
activities. Even so, the first decade of floating exchange rates proved somewhat
chaotic, with the 1973 oil embargo and the quadrupling of oil prices in 1978
rocking the world economy. Considerable exchange rate volatility was marked by
a sharp appreciation/overvaluation of the U.S. dollar in the early 1980s, followed
by a sharp drop after 1985. The Plaza Accord (1985) followed by the Louvre Ac-
cord (1987) among the Group of Five or G-5 (United States, Japan, United King-
dom, West Germany, and France) called for closer coordination among central
banks to mitigate excessive volatility in the foreign exchange market. The United
States, which had remained passive by not intervening in the foreign exchange
market—a so-called policy of benign neglect—would now take a more active
role by directly intervening in cooperation with foreign central banks to calm
markets.
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EUROPEAN MONETARY SYSTEM AND THE EUROPEAN CURRENCY
UNIT (1979-1999)

The dream of building a unified Europe traces its roots back to the signing of the
Treaty of Rome in 1958. France, Italy, Germany, Belgium, the Netherlands, and
Luxembourg established a common market (also known as the European Com-
munity or EC) among themselves, which meant abolition of intratrade barriers
and erection of common external tariff barriers. To facilitate the functioning of
the common market and encourage intra-EC trade and investment, exchange rate
stability was deemed an integral part of deeper economic, financial, and political
integration among EC member states. In the heyday of the Bretton Woods system
(1944-1971), pegged exchange rates provided the necessary currency stability that
made a monetary union a less urgent goal for the European project. The break-
down of the Bretton Woods system in 1971 and the subsequent chaotic experiment
of generalized floating exchange rates revived the goal of a European Monetary
Union. Launched on March 13, 1979, by the European Community, the European
Monetary System (EMS) aimed at reducing exchange rate variability and foster-
ing monetary stability and economic convergence among its constituent members.
In effect it resurrected on a Europe-wide basis the old Bretton Woods system of
pegged exchange rates; the EMS called for closer monetary cooperation among
EC countries, leading eventually to full monetary union—admittedly a lofty goal
for Europe. A zone of European quasi-exchange rate fixity was to be achieved by
establishing a two-pronged pegging system anchored to a newly created artificial
currency unit called the ECU.

Grid of Bilateral Par Values a la Bretton Woods

First, a parity grid, based initially on the definition of bilateral par values among the
seven core EMS currencies, created a matrix of 21 tightly managed rates. Fluctua-
tions were limited to +/-2.25 percent of central rates (Italy was allowed a wider band
of +/-6 percent). Once a currency reached its bilateral limit against another member
currency, the two national central banks involved were bound to intervene so as to
prevent the exchange rate from escaping from the scheduled band of fluctuations.
This was also known as the exchange rate mechanism (ERM).

The ECU and Divergence Indicators®

In addition to lower/upper intervention points, the EMS introduced an early warning
system in the form of a divergence indicator for each currency from a fixed “central
rate” against the European currency unit (ECU) (see International Corporate Finance
in Practice 3.3 and Exhibit 3.4). The divergence indicator establishes a threshold for
each EMS currency set at three-quarters of the maximum permissible difference
between the currency’s actual ECU rate and its central ECU rate. The maximum
permissible rate will vary from currency to currency because of the relative weight
accounted by each currency and will generally be within the +/-2.25 percent width

6 This section is technical and can be skipped without loss of continuity.
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INTERNATIONAL CORPORATE FINANCE IN PRACTICE 3.3
WHAT IS THE ECU?

The ECU is an artificial currency unit or basket of currencies consisting of a
fixed amount (number of units) of each of the 12 European community member
currencies, as shown in column (1) of Exhibit 3.4; for example, in an ECU there
were 1.332 French francs, 6.885 Spanish pesetas, and so forth. The ECU is
named after a medieval French coin, the écu. The value of the ECU is computed
by first determining the value of each component currency in the ECU—column
(3)—and simply adding these values together—bottom of column (3). In the
table, the ECU is valued in U.S. dollars, but its valuation could be carried out in
any currency, including the currencies that are part of the ECU. As of January 10,
1991, the ECU was worth US$1.3380. The weights accounted by each currency
in the ECU reflected that country’s relative importance in the EC and are com-
puted by dividing the value of corresponding currency units—given in column
(3)—Dby the total value of the ECU. The weights for any single currency should
be fairly constant as long as each currency remains pegged to its par value and/or
stays within its prescribed band of fluctuations. Should a given currency devalue
or revalue vis-a-vis the other constituent currencies, its weight will decrease or
increase. Interestingly, in addition to being used as a unit of account or numéraire
for settling transactions among the EC’s central banks, the ECU was used by
private-sector firms for invoicing trade contracts or denominating bonds issues.

EXHIBIT 3.4 What Is an ECU, and How Much Is It Worth in Dollars as of January 10, 1991?

Amount Exchange Value of the Weight of
of Each Rate of the Currency /s ECU Each Currency

Currency in ~ Currency in ~ Component in in the ECU
Currency One ECU (1) Dollars (2)  $(3)=(1)x(2) (4)
German mark (DM) 0.6242 0.6607 0.4127 30.8
French franc (FF) 1.332 0.1942 0.2587 19.3
British pound (£) 0.08784 1.90250 0.1671 12.5
Italian lira (IL) 151.8 0.000877 0.1331 9.9
Dutch guilder (DG) 0.2198 0.5848 0.1285 9.6
Belgian franc (BF) 3.301 0.032 0.1056 7.9
Luxembourg franc (LF) 0.130 0.0167 0.0021 0.2
Spanish peseta (Pta) 6.885 0.0104 0.0716 5.4
Danish krone (DK) 0.1976 0.1711 0.0338 2.5
Irish pound (I£) 0.008552 1.7415 0.0148 1.1
Greek drachma (GD) 1.440 0.00328 0.0047 0.4
Portuguese escudo (Esc) 1.393 0.00384 0.0053 ﬁ
1.3380 100.0

The currency composition of the ECU was valid from September 21, 1989, until the launch
of the euro on January 1, 1999.
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of the parity grid. Thus, if the Deutsche mark (DM) accounts for 40 percent of the
value of the ECU at a given point in time, a 1 percent change in the value of the
DM against ECU currencies will pull the ECU by 0.40 percent, whereas if the Greek
drachma moves by 1 percent, it will barely affect the value of the ECU (it accounts
for less than 2 percent of the value of the ECU). The divergence indicators are there-
fore adjusted so that each EMS currency reaches its threshold value after roughly the
same degree of divergence from its central rate.

This system of divergence indicators acts as an early warning signal. Once
a currency ECU rate diverges by three-quarters of its allowable band, there is a
presumption that its government will take remedial action, such as raising inter-
est rates and/or tightening fiscal policy if the currency is weak. Thus, divergence
indicators establish which country is at fault when an exchange rate reaches its
floor/ceiling against another currency, simply because the country at fault will
reach its floor/ceiling against the ECU first. For example, if France pursues an
inflationary monetary policy that forces its currency down vis-a-vis the Deutsche
mark, the French franc is also likely to be weak against other EC currencies
and, consequently, against the ECU. In this example, France would be required
to undertake corrective policies unilaterally or, as a very last resort, devalue its
currency.

The threshold of divergence indicator simply eliminates the influence of a
currency’s own weight in the ECU given in the last column of Exhibit 3.4. Thus,
if w;(0) measures the weight of currency 7 in the total value of the ECU, the band
of fluctuation allowed to currency i vis-a-vis its central rate, given in Exhibit 3.4,
column (1), is:

Maximum divergence = 0.0225 x [1 — w;(0)]
A good warning indicator should sound a warning signal before a currency
reaches its maximum divergence: By setting arbitrary threshold divergence at

75 percent of maximum divergence, we can define the threshold divergence indicator
effectively used by the EMS:

Threshold divergence = 0.075 x 0.0225 x [1 — w,(0)]

O: If, for example, the French franc (FF) accounts for 15 percent of the value
of one ECU, what is its threshold divergence indicator?

A: Based on the threshold divergence equation, it will be less than the +/-2.25
percent mandated by the EMS grid of par values. It will also be less than the
75 percent of 2.25 percent. It will reflect the weight of the FF in the ECU of
w(0) = 0.15 and is readily computed as:

(0.075) x (0.0225) x (1 — 0.15) = 0.0143 or 1.43%

which is considerably less than the +/-2.25 percent margin.
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The EMS Straitjacket Comes Unglued

In spite of the EMS’s lofty ambition of providing a zone of monetary stability to
the European Community, most member nations currencies’ (with the exception
of the Dutch guilder) devalued by at least 20 percent against the Deutsche mark
between 1979 and 1987. The French franc alone devalued by more than 50 percent
against the Deutsche mark, and the Italian lira did not fare any better. The severe
currency crisis in the summer of 1992 hastened the demise of the EMS. The cata-
lyst seemed to have been Germany’s decision to tighten its monetary policy. Ger-
many used higher interest rates to rein in inflationary pressures brought about by
the massive expansionary fiscal policy that had been necessary to meet the cost of
German reunification.” Higher German interest rates forced other EC countries to
raise their interest rates dramatically to defend their currencies against the German
mark. Britain and Italy hiked their interest rates to 15 percent and France to 13 per-
cent at a time when these countries were combating sluggish economic growth and
high unemployment. Speculators increasingly reckoned that exchange rate parities
would become unsustainable and that weak economies would eventually turn to
devaluation to prop up their economies.

On September 14, 1992, after having lost an estimated US$4 billion to US$6
billion in a futile intervention in the currency market, EC central banks finally sur-
rendered to almighty market forces: Britain and Italy abandoned the ERM ship,
whereas Ireland, Portugal, and Spain devalued their currencies. Indeed, in 1993,
with most countries no longer willing or able to mimic Germany’s high interest
rates policy, the EMS widened its allowable band of fluctuations around cross
values to +/-15 percent, in effect aborting its pegged exchange rates policy. The
ill-fated ERM limped along until August 1993, when it finally came unglued. For
all practical purposes the European Monetary System morphed into a floating rate
system.

Why Did the EMS Fail?

A short answer would point out that the EMS simply resurrected on a regional
scale the architecture of the Bretton Woods system, which had been proven unstable
and had collapsed 20 years earlier. The loosening of exchange rate controls in the
1980s as well and the pursuit of national policies—rather than a coordinated single
European monetary and fiscal policy—largely explained the inherent instability of
the EMS. No amount of central bank intervention in the currency markets could
keep the edifice standing, as the punishing crisis of 1992-1993 painfully demon-
strated. In spite of higher than anticipated exchange rate volatility, national interest
rates and inflation rates did converge in the 1990s, paving the way to the launch of
the euro in 1999. The lessons of the failed EMS were ignored!

7 The historic fall of the Berlin Wall in 1989 had led to a hasty monetary union between rich
West Germany and not-so-rich ex-Communist East Germany. The newly formed monetary
union had grossly overvalued the East German mark and made the cost of rebuilding the East
German economy unnecessarily and exorbitantly high, not to mention that it condemned
East German firms to be grossly undercompetitive. To this day, unemployment in former East
Germany continues to be significantly higher than in West Germany.
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EMERGING MARKETS CURRENCY REGIMES AND CRISES

Developing countries and command economies of the Communist bloc were/are gen-
erally shackled with tightly controlled exchange rates whereby their currency trad-
ing is channeled through the central bank at an arbitrary rate set by administrative
fiat. Referring to Exhibit 3.1, the reader will verify that developing countries were/are
nested in the controlled exchange rates cell—at least during the Bretton Woods era. As
many of these emerging economies—the Asian Tigers® come to mind—embarked on a
fast-track development path often fueled by international trade and a tighter integra-
tion in the world economy, current account restrictions were progressively loosened
and rapidly increasing currency trading migrated from the central bank to commercial
banks in the framework of a budding foreign exchange market. By then, successfully
emerging market economies increasingly adopted pegged exchange rate regimes, which
were better suited to accommodate their greater integration with the global economy.

The reader will note in Exhibit 3.1 the steady migration of developing countries
over the period 1973-1997—by now emerging market countries in the full sense of
the term—to the middle row of “pegged yet adjustable” exchange rates. As globali-
zation advanced, tight exchange controls on capital account transactions became
increasingly difficult to enforce, especially as nascent local stock markets were be-
coming the darlings of international portfolio investors. Furthermore, greater open-
ness to international trade and foreign direct investment made circumventing capital
account restrictions increasingly possible, most notably through underinvoicing or
overinvoicing of international trade transactions and intracorporate transfer price
manipulations. Indeed, it is generally believed that emerging market countries that
have liberalized their capital accounts have achieved higher growth rates. The pro-
cess, though, has not necessarily been a smooth or linear one, as currency crises
punctuated their history.

Sovereign Debt Crisis (1982—1989)

High U.S. interest rates and a sharply appreciating U.S. dollar undermined the sol-
vency of a number of rapidly emerging economies. Mexico, Brazil, and Argentina
(MBA) had borrowed extensively from Western banks in the 1970s, which had na-
ively lent under the false assumption that “countries never default, only firms do.”
Sovereign loans to MBA and other developing countries of South America, East-
ern Europe, and Africa were all U.S. dollar—denominated at floating interest rate =
London Interbank Offered Rate (LIBOR) + country risk premium. Unfortunately,
unsuspecting sovereign borrowers soon faced (1) a steady decline in raw materials
prices due in part to slow growth in their exports markets, (2) an unprecedented rise
in short-term interest rates to 20 percent due a staunchly anti-inflationary monetary
policy under the new Paul Volcker—led U.S. Federal Reserve Bank, and (3) a sharply
appreciating U.S. dollar, which conjointly made the servicing of sovereign loans, not
to mention repayment of principal, unbearable for many debtor nations. Mexico
defaulted in August 1982 on $100 billion of foreign debt, soon followed by Brazil,
Argentina, and many others.

8 Asian Tigers generally refers to South Korea, Taiwan, Thailand, Malaysia, and Indonesia.
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Collapse of the Soviet Empire (1989)

The fall of the Berlin Wall in October 1989 triggered the wholesale dismemberment
of the Communist bloc. As former satellite economies of the Soviet Union started to
fend for themselves—unshackling their economies from the command structure of
central planning—the invisible hand of market forces started to reassert itself. Un-
convertible currencies whose prices had been set by bureaucratic fiat were now de-
termined by a nascent foreign exchange market. Eastern European countries—most
notably Poland, Hungary, Czechoslovakia, and the Baltic republics—looked west to-
ward the European Union (EU) and the European Monetary System to anchor their
currencies. None were quite ready to join the EU or to become a full-fledged member
of the EMS, but pegged their currencies against the ECU and in certain cases (such as
Bulgaria and Latvia) established currency boards and used the German mark as the
anchor currency. East Germany established a monetary union with West Germany
whereby East and West German marks fused at the parity of West German mark
1 = East German mark 1. Soviet republics such as Belarus, Ukraine, and Georgia
that had seceded from the former Soviet Union (now reduced to Russia) kept their
currencies pegged to the Russian ruble, which embarked on a volatile float.

Asian Financial Crisis (1997)

The Asian Tigers economic model built on high savings rates and frugal government
finances, generally credited with a quarter century of breakneck growth that had
lifted impoverished countries to the enviable status of newly industrialized countries,
came to a screeching halt with the abrupt and massive devaluation of the Thai baht
on July 3,1997. The devaluation had a domino effect, promptly engulfing Indonesia,
Malaysia, the Philippines, and South Korea, all of which were forced into devaluing
their currencies.

All victims of the Asian financial crisis had pegged their currencies to the U.S.
dollar, which had become grossly overvalued over time by as much as 35 to 50
percent. As the dollar strengthened in the latter part of the 1990s, Southeast Asian
countries suffered from a loss of export competitiveness, which resulted in wider bal-
ance of trade deficits. Thailand, for example, ran a large current account deficit on
its balance of payments of as much as 8 percent of its gross national product (GNP)
in late 1996. In a pegged exchange rate system, such a current account deficit had
to be financed by an equally large offsetting capital account surplus or by using up
foreign exchange reserves.

Indeed—encouraged by a pegged exchange rate—companies started to raise
significant amounts of debt in the euro-dollar and Eurobond markets in addition
to massive dollar-denominated short-term borrowing by commercial banks, which
were channeled into long-term domestic investments—often real estate projects.’
When economic growth slackened, highly leveraged borrowers started to face debt
servicing difficulties. In some instances borrowers faced outright default, as in the

9 A fixed exchange rate made the cost of the dollar look deceptively cheap. When Asian cur-
rencies devalued massively against the U.S. dollar, many firms found themselves unable to
service dollar-denominated debt, whose cost had just increased by 30 to 50 percent.
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case of the South Korean chaebol Hanko Steel, which defaulted on $6 billion of
debt, and the Thai construction company Somprasong on a $75 million Eurobond
issue.

Very noticeably, Hong Kong and China escaped infamous devaluation of their
currencies. The Chinese yuan had long been protected by tight controls on capital
account transactions, and international speculators therefore were denied access to
the Chinese currency. Meanwhile, the Hong Kong dollar anchored to the U.S. dollar
by a currency board barely survived the storm and defended its par value by large
run-ups in interest rates and support from mainland China’s central bank.

Currency Boards and the Demise of the Argentine Peso

Establishing a currency board displaces a central bank’s ability to follow an inde-
pendent monetary policy and possibly monetize the nation’s budget deficit. In effect,
a currency board amounts to the hardest possible peg because a country money
supply is backed by international reserves and gold. In recent times, a number of
countries have successfully implemented currency boards, with Hong Kong’s quar-
ter of a century peg to the US$ at the rate of HK$7.80 = $1 being the most vivid
illustration.

Argentina—one of the richest countries in the world before the great crash of
1929—Dbecame the basket case of Latin America. After enduring several decades of
hyperinflation, Argentina embarked on a bold currency board experiment in 1991
by introducing a new currency set by law at Argentine peso 1 =U.S. dollar 1. At first
Argentina’s inflation started to converge with the U.S. rate of inflation, and so did
interest rates. An ambitious privatization program of loss-making state-owned enter-
prises was geared toward restoring the health of Argentina’s public finance, while a
surge of foreign direct investment fueled the country’s economic rebound. Unfortu-
nately, Argentina’s inflation never quite converged with U.S. inflation; instead a slow
but steady overvaluation gap started to undermine Argentina’s price competitiveness
as domestic inflation began to creep up. By the late 1990s Argentina was mired in a
deep recession, with subsidized imports (due to the overvaluation of the peso) chok-
ing Argentina’s manufacturing, and exports being priced out of the world market. In
early 2002 Argentina abandoned the currency board and allowed the peso to float
freely. The precipitous depreciation of the peso at first fueled inflation but very soon
triggered an economic rebound: Argentina regained its competitiveness through
more attractively priced exports and a reinvigorated domestic manufacturing sector,
now better able to withstand more expensive imports.

The GFA Franc Zone

Part of the developing world enjoyed remarkable monetary stability over extended
periods of time. Fourteen African countries—former French colonies, for the most
part!%—are members of a monetary union known as the CFA franc zone whose com-
mon currency—the CFA franc—is fixed to the euro without any fluctuation margins.

10 Guinea-Bissau is a former Portuguese colony, and Equatorial Guinea is a former Spanish
colony.



Yesterday and Yesteryear 81

It is also freely convertible into the euro under a formal guarantee from the French
treasury.

The CFA franc zone is actually comprised of two distinct regional groups: (1) the
Western African Monetary Union (WAMU) is made up of eight western African
countries—Benin, Burkina-Faso, Ivory Coast, Guinea Bissau, Mali, Niger, Senegal,
and Togo—with a common currency known as le franc de la Communauté Finan-
ciere de I’Afrique (CFA franc), and (2) the Economic and Monetary Community of
Central Africa (EMCCA) is comprised of six central African countries—Cameroon,
Central African Republic, Chad, the Republic of Congo, Equatorial Guinea, and
Gabon—with a separate common currency also known as the CFA franc (but stand-
ing for le franc de la Coopération Financiere Africaine).

Although the two CFA francs are administered by two different central banks
headquartered in Dakar (West Africa) and Yaounde (Central Africa) and are legal
tenders only in their respective regions, they are considered one single currency
because both francs are freely convertible into euros at the same parity. The CFA
franc has been remarkably stable since its creation in 19435: its parity was first set
at CFA franc 50 = French franc 1 in October 1948 and was changed only once: in
1994, to a new parity of CFA franc 100 = French franc 1.

EUROPEAN MONETARY UNION AND THE BIRTH OF THE
EURO (1999—PRESENT)

The Maastricht treaty, signed in 1992, set the European Union on the path toward
monetary union. On January 1, 1999, member countries would abandon their na-
tional currency and adopt a common currency dubbed the euro. On the launch day,
each country locked in its exchange rate against the euro, which took over from the
ECU. A European Central Bank (ECB) was established to issue the new currency,
conduct the common monetary policy for the newly formed euro-zone, and set a
common interest rate for all its members. Each member country retained its inde-
pendent fiscal policy but surrendered its monetary autonomy. To join the euro club,
countries would have to satisfy the Maastricht criteria, later codified into the Sta-
bility and Growth Pact. Specifically, applicant countries would have to meet tough
requirements regarding their budget deficits (no more than 3 percent of GDP) and
outstanding national debt (no more than 60 percent of GDP). The objective was
to impose fiscal discipline on member countries, which would retain fiscal policy
independence and might abuse it by running deficits, which would undermine the
stability of the euro.

Officially approved by the European Parliament on May 2, 1998, the euro was
formally launched on January 1, 1999, with 11 founding members: Austria, Bel-
gium, Finland, France, Germany, Holland, Italy, Ireland, Luxembourg, Portugal, and
Spain. Greece joined on January 1, 2001, Slovenia in 2007, Cyprus and Malta in
2008, Slovakia in 2009, and Estonia in 2011. The European Central Bank was for-
mally established on January 1, 1999, and headquartered in Frankfurt (Germany);
its prime mission is to conduct monetary policy with the overarching goal of keeping
inflation at 2 percent or below. Three other countries known as the euro-skeptics—
United Kingdom, Sweden, and Denmark—met the Maastricht criteria but decided
to opt out. The remaining 10 countries failed to meet admission criteria and were
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encouraged to put their financial houses in order before applying to become mem-
bers of the euro club.

Is the Euro-Zone an Optimum Gurrency Area?

The politically motivated launch of the euro in 1999 never met the acid test of what
economists call an optimal currency area. The concept of optimum currency area is a
helpful construct for answering the difficult question of when a group of geographi-
cally contiguous countries should adopt a single currency. Do the benefits of adopt-
ing a common currency resulting from enhanced economic integration and lower
transaction costs (a single currency eliminates the cost of forex trading) exceed the
costs of giving up the option of exercising monetary autonomy and an independent
foreign exchange rate policy?

A group of countries (or regions) is deemed an optimal currency area when their
economies are closely interwoven by trade in goods and services and characterized
by mobility of capital and labor. The United States is the longest-surviving and most
successful example of a well-functioning currency area. Is the European Union (EU)
an optimal currency area? Intra-EU trade hovers around 15 percent of the euro-
zone’s gross national product (GNP), which is significant but considerably lower
than in the United States. If footloose capital is increasingly the EU norm, labor
mobility across Europe is only a small fraction of what it is in the United States and
it remains very low within each of its national economies.

Ignoring these quintessential problems, the euro created a single monetary policy
with the establishment of a European Central Bank, thereby depriving each country
of two (out of the three) critical economic policy instruments: (1) an independent
monetary policy to tame inflation or spur growth through interest rate adjustments
and (2) a flexible exchange rate to keep its economy competitive. Furthermore, fis-
cal policy, the third critical instrument, is sharply constrained by the Stability and
Growth Pact, which caps the budget deficit for each country at 3 percent of GDP.
Furthermore, national debt should not exceed 60 percent of a country’s GDP (with
notable exceptions such as Italy and Greece, which breached the ceiling at 104 per-
cent and 95 percent of their GDPs, respectively). Given the obvious structural and
cyclical differences between individual EU members, the much-reduced deftness of
economic policy is of particular concern should a given member country suffer an
economic shock that does not uniformly affect the rest of the euro-zone.

If the euro-zone were indeed an optimal currency area, an economically im-
paired country (high unemployment, no growth) would be able to adjust because of
three factors: (1) mobility of its labor to the rest of the euro-zone as the unemployed
move to high-employment countries, (2) downward flexibility of wages and prices
to regain competitiveness, and (3) stabilizing transfer of fiscal resources from the
European Commission in Brussels to assist the crisis country to finance its budget
deficit. None of these conditions were met when the euro was first hatched in 1999,
nor is there any sign that member countries are putting in motion structural re-
forms to bring the euro-zone any closer to being an optimal currency area. The third
condition—which happens to be most difficult to meet—calls for a hefty dose of
fiscal union and would transfer significant taxing and spending power away from
national governments to the EU in Brussels. For fear of further diluting national
sovereignty, this transfer remains as elusive as ever.
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Indeed, the European Union—which itself has very limited taxing power (no
more than 1.27 percent of GNP)—cannot make stabilizing fiscal transfers to smooth
out national shocks. The brunt of the responsibility of fiscal policy remains in the
hands of national governments, with Brussels accounting for less than 3 percent
of euro-zone government expenditures. This stands in stark contrast to the United
States, where more than 60 percent of government expenditures occur at the federal
level. The United States also enjoys a significant degree of labor mobility and greater
wage flexibility than Europe does. Even Germany’s reunification, which fused the
East and West German marks into one single German mark in 1991, hardly created
an optimal D-mark zone. Instead, it faced a stubbornly high rate of unemployment
(close to 20 percent) in East Germany in spite of massive fiscal transfers in excess
of €200 billion over a 10-year period and freedom of movement between East and
West Germany!

Indeed, in its first decade the euro-zone has experienced at least two major asym-
metrical shocks that did not impact all its members uniformly: the strong, overval-
ued dollar over the 1999-2002 period and the oil shock of the 2005-2008 period. In
the first case of the strong/overvalued dollar, euro-zone countries characterized by a
large exposure and/or dependency on international trade (that is, trade not directed
to fellow member countries of the euro-zone) have experienced faster imports-
induced inflation than euro-zone trade-oriented countries. As expected, Ireland—
more of an international trader than a European trader—experienced inflation at
the rate of 4.1 percent over the 1999-2002 period, whereas Germany—more of a
European trader than an international trader—remained in the slow inflation lane at
1.2 percent over that same period.

Similarly, the quadrupling of the price of a barrel of crude oil impacted national
rates of economic growth and inflation more or less proportionally with a country’s
relative dependence on oil. For example, France, with its relatively lower depen-
dence on oil (only 35 percent of its energy supply comes from oil because of its high
dependence on nuclear power) was considerably less impacted than were Greece,
Ireland, Italy, Portugal, or Spain, which depend on oil for more than 55 percent of
their energy supplies.

How Discrepant National Rates of Inflation Undermine
the Stahility of the Euro

Unfortunately, the combination of centralized monetary policy and decentralized
fiscal policy is resulting in localized differences in inflation, which in turn are leading
to a national over- or undervaluation of the euro in terms of its purchasing power
in each euro-zone country. Under national exchange rate policy, this is easily cor-
rected through monetary policy and competitive depreciation or appreciation of the
national currency. However, such corrections are no longer possible since the strait-
jacket of the euro killed the exchange rate policy instrument and froze monetary
policy at the national level. Because of this inability to respond flexibly to inflation,
the purchasing power of the euro in several countries is rapidly eroding compared
to the “German” and “euro-zone-wide” euros. Indeed, on the basis of labor cost in-
dexes in Italy and Germany between January 1, 1999, and September 30, 2008, the
euro in Italy was overvalued by 41 percent against the euro in Germany; Spain and
Greece were not far behind.
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Unless countries suffering from overvaluation can correct the problem through
faster gains in productivity and/or wage and price downward flexibility, the prob-
lem is not reversible. More important, overvaluation is a cumulative process that
becomes increasingly more difficult to correct over time. In this vein, the latest round
of EU enlargement (to Eastern European countries) may bring about a modicum
of downward price and wage flexibility to the euro-zone; indeed, euro-zone-based
firms can make increasingly credible threats to outsource to or relocate manufac-
turing operations to Eastern Europe (part of the EU but not of the euro-zone) in
order to take advantage of the cheaper labor.

To make matters worse, the European electoral calendar continues to be asyn-
chronous, with each country holding elections at the presidential, parliamentary, or
municipal level on its own schedule. This, in turn, exacerbates cyclical discrepancies
across the euro-zone because the run-up to an election is often accompanied by ex-
pansionary fiscal policy.

Is the Euro Doomed?

In early 2010 the euro-zone was shaken by its most severe confidence crisis to date:
Greece faced an exploding budget deficit and was close to defaulting on its national
debt. The worldwide subprime crisis that had already resulted in negative growth
was driving the Greek economy into an even deeper recession, undermining govern-
ment tax revenues while fiscal expenditures remained constant. Financial markets
punished Greece—and to a lesser extent the other PIIGS!'! countries—by pushing
up the interest rates to an all-time high at which it needed to borrow to finance its
budget deficit. Credit bureaus downgraded Greece’s sovereign debt to “junk” status,
pushing the price of its outstanding bonds to an all-time low, a yield to maturity
close to 15 percent on 10-year bonds.

In May 2010, the European Central Bank and the International Monetary
Fund hammered out a rescue package in the staggering amount of €115 billion,
which gave Greece a stay of execution. Greece was forced into a drastic austerity
budgetary plan whereby its budget deficit would be reined in from 13 percent
of GDP to less than 8 percent of GDP over three years—still far exceeding the
3 percent of GDP guidelines of the Stability and Growth Pact. The European res-
cue plan—admittedly a grand display of European solidarity—failed to address
the fundamental challenges faced by Greece: A sclerotic economy with a bloated
public sector and shackled by a grossly overvalued “Greek euro” made Greece
unable to compete in traditionally labor-intensive industries such as textiles, gar-
ments, agribusiness, shipbuilding/repairing, and tourism. Forcing down govern-
ment expenditures when government revenues were decreasing even faster does
not do much to remedy the national budget deficit: Greece needs to restore econ-
omic growth through expansionary policies and avoid a recessionary spiral that an
austere fiscal policy will necessarily induce (see International Corporate Finance in
Practice 3.4). The Stability and Growth Pact, for all its good intentions, is a strait-
jacket that will keep the Greek patient in the asylum until its body wilts away!

I PIIGS is the acronym for Portugal, Ireland, Italy, Greece, and Spain.



Yesterday and Yesteryear 85

INTERNATIONAL CORPORATE FINANCE IN PRACTICE 3.4
“LET MY PEOPLE GO": WHEN GREECE EXITS THE EURO!

Greece is facing a stark choice: It can choose the agony of endless rounds of
budget austerity, violent strikes, and missed fiscal targets or it can bite the bullet
and drop out of the euro-zone, however traumatic an abrupt exit would un-
doubtedly be. Unfortunately, the euro playbook does not include the possibility
of members taking a leave—only new members joining! Greece would have
to resurrect the drachma, presumably first imposing exchange controls to pre-
vent a capital flight and then freezing all outstanding debt or bonds at the old
exchange rate of Drachma 308 = €1. Foreign bondholders—mostly European
banks—are already prepared to take a 50 to 60 percent haircut (acknowledg-
ing a loss on the face value of their bondholding of the same amount). Greece
would also have to print new banknotes (unless the Bank of Greece was clair-
voyant enough to have saved old drachma banknotes in its vault). The drachma
would be allowed to float and would presumably lose a third or half of its value
almost immediately, reaching perhaps the rate of Drachma 1,000 = €1. Inflation
would kick in and would have to be reined in; imports would stall (Daimler-
Benz, watch out), but with competitiveness restored (Greek-manufactured
products and services would no longer be priced out of the market), the Greek
economy would rebound within 12 to 18 months, economic growth would
return, tax revenues would surge, and the budget deficit would be in check!

TODAY AND TOMORROW: THE CURRENT MAP OF EXCHANGE RATES

Today’s international monetary system is aptly characterized as a hybrid system of
floating and pegged exchange rates. As we close this chapter, it is useful to take stock
of the current international monetary system in terms of exchange rate regimes that
major countries have adopted and to anticipate where it is heading. As globalization
is relentlessly forging ahead, the international monetary system is no doubt march-
ing toward greater convertibility (looser exchange controls) and more flexibility
(cleaner floating exchange rates).

Few countries may be tempted by exchange rate fixity in the form of a currency
board or even dollarization as Hong Kong or Panama have successfully done; this
quasi-irreversible choice will presumably be limited to smaller economies that find
that benefits of importing monetary policy discipline from an anchor country such
as the United States are offsetting the loss of seigniorage. Exhibit 3.5 positions each
country in a two-dimensional space measuring the degree of currency convertibility
(controls imposed on forex transactions) along the horizontal axis and the degree of
price flexibility allowed to exchange rates on the vertical axis.

Floating Currencies

A small core group of industrialized countries have maintained floating exchange rates
ever since the Bretton Woods system and short-lived Smithsonian agreement collapsed
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in 1973. The United States, United Kingdom, Canada, Australia, Japan, and Switzer-
land have allowed their currencies to float independently with sporadic central bank
intervention. Japan’s heavy-handed intervention to control the ever-rising yen definite-
ly qualifies the empire of the rising sun for the world title of “dirtiest floater.” In 1999,
hatching the euro meant fusing 11 currencies into one single currency that joined the
club of independent floaters; it is today the second most widely traded currency.

A number of emerging countries also belong in the floating rates category but
maintain significant exchange controls on their capital account transactions, thereby
restricting their currency’s full convertibility: Korea, Malaysia, Thailand, Taiwan,
Mexico, Argentina, India, Turkey, and Russia would fall in this category. Central
banks’ intervention in these countries is persistent, and the “very dirty floater” label
is appropriate (see International Corporate Finance in Practice 3.5).

“Pegged Yet Adjustable” Gurrencies

A number of countries maintain official pegs against a major currency such as the
U.S. dollar or the euro. Saudi Arabia, Kuwait, United Arab Emirates, and Hong
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INTERNATIONAL CORPORATE FINANCE IN PRACTICE 3.5
FOOTLOOSE CAPITAL AND THE FEAR OF FLOATING

Long considered a clean floater, the Swiss National Bank intervened aggressively
in the first half of 2010 to stem the appreciation of the Swiss franc (SF) against
the U.S. dollar and the euro. Repeated purchases of dollars caused the bank’s
foreign exchange reserves to balloon from SF 100 billion at the end of 2009 to
SF 232 billion by mid-2010, which—as a proportion of GDP—puts Switzerland
on par with China, which is known for its stubborn pegging of the yuan at an
undervalued rate. The euro sovereign debt crisis of early 2010 on the back of the
subprime crisis had footloose investors seeking refuge in a safe haven. Indeed,
the Swiss economy has been marching to a different beat than its European
Union neighbors with a resurgent economy fueled by exports, a significant budg-
et surplus, and unemployment falling below 4 percent. Massive intervention in
the foreign exchange market slowed the Swiss franc appreciation against the
euro to 7 percent during the first half of 2010, when the euro was falling against
the U.S. dollar by 13 percent, thereby preserving its export competiveness.

In a similar vein but using the guantity tool rather than the price tool,
Thailand attempted to curb the massive inflow of footloose capital, which had
strengthened the Thai baht against the U.S. dollar by 17 percent in 2006, un-
dermining its export competitiveness. On December 19, 2006, the Bank of
Thailand enacted a Tobin-style tax on all foreign investment (direct as well
as portfolio investment), which required foreign investors to make a 30 per-
cent interest-free deposit with the Bank of Thailand for at least a year as col-
lateral to any stock portfolio investment. Investors were spooked, and the
Stock Exchange of Thailand dropped by 15 percent, wiping out $22 billion
of market capitalization. The tax applicable on stock investment was canceled
the next day!

Kong have official pegs against the U.S. dollar, while Denmark, Poland, Latvia,
Romania, and the African CFA franc peg their currencies to the euro. China is pub-
licly committed to letting its exchange rate crawl according to the value of a basket
of currencies, but, for all practical purposes, it keeps the yuan tightly pegged to the
U.S. dollar. With more than $3.5 trillion in foreign exchange reserves, the yuan’s peg
to the U.S. dollar appears unassailable!

Controlled Exchange Rates

Many African countries and some Asian or Latin American nations continue to be
mired in a vicious cycle of underdevelopment and poverty. For this group of eco-
nomic laggards, globalization is a fast-moving train that they have not been able
to hitch to. For many of them, their limited integration in the global economy is
restricted to earning foreign exchange from expatriate workers’ remittances or from
exporting staple commodities whose volatile prices are determined on a global com-
modity exchange. Typically, such countries, including Egypt, Iran, Syria, Pakistan,
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Bangladesh, Algeria, Uganda, Mauritania, Cuba, and Burma, will maintain tightly
controlled exchange rates whereby the central bank is the sole buyer and seller of
scarce foreign exchange. Scarcity will generally breed a black market where the
exchange rate will fluctuate at a considerable premium from the official exchange
rate. Lack of exchange rate flexibility is tightly paired with almost total lack of
convertibility.

As we close this chapter, the reader should now be better equipped to under-
stand the rationale (or lack thereof) for why countries adopt the exchange rate re-
gimes that they do. The reader should also be better prepared to anticipate when
those same countries may enact new exchange rate regimes and what that may entail
for international financial decision making.

SUMMARY

1. The gold standard (1878-1914) required each country to define its currency in
a weight of gold (“mint” parity), thereby guaranteeing fixed exchange rates.

2. The Bretton Woods conference of 1944 established a new world of pegged ex-
change rates designed to facilitate the reconstruction of the world economy after
the devastation of World War II. Each country—in close consultation with the
newly constituted International Monetary Fund—defined an official par value,
which is the value of its currency in terms of gold and therefore in terms of the
U.S. dollar. A narrow band of fluctuations of +/-0.75 percent around the par
value would be enforced by the country’s central bank through intervention in
the foreign exchange market.

3. The Bretton Woods system (1944-1971) delivered rapid economic growth and
even more rapid expansion in international trade and investment for more than
a quarter century. Tight controls on capital account transactions until 1958 kept
the international monetary system reasonably stable. Divergence in national
monetary policies and fiscal policies resulted in significant exchange rate over-
valuation or undervaluation, which had to be corrected by discrete one-time
devaluations, as in the case of the French franc or British pound sterling, or
revaluations, as in the case of the Deutsche mark or Dutch guilder.

4. The lax fiscal policies of the United States in the 1960s resulting from President
Lyndon Johnson’s Great Society social program and the war in Vietnam led to
large balance of payments deficits that ultimately brought about the collapse of
the Bretton Woods architecture of fixed exchange rates.

5. In 1973, major world currencies embarked on the uncharted path of floating ex-
change rates, although central banks continued to intervene—heavily at times—
in their currency markets to avoid disorderly markets and to smooth excessive
short-term volatility in exchange rates.

6. The collapse in 1989 of the Soviet empire unleashed market forces among the
command economies of the former Communist bloc. Eastern European incon-
vertible currencies, long shackled by exchange controls, started to trade in newly
established currency markets.

7. The 1997 Asian financial crisis engulfed most Tiger economies of East and
Southeast Asia. The collapse of the Thai baht triggered a domino effect whereby
the Malaysian ringgit, the Indonesian rupiah, the Philippine peso, and the South
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Korean won all experienced severe devaluations in short order. Grossly overval-
ued exchange rates that seemed securely pegged to the U.S. dollar were aban-
doned for tightly managed floats. Meanwhile, the Hong Kong dollar and the
People’s Republic of China yuan sailed relatively unscathed through the Asian
financial crisis.

. On January 1, 1999, 11 EU member countries abandoned their national curren-

cies and adopted a common currency called the euro. On the launch day, each
country locked in its exchange rate against the euro, which took over from the
ECU. The newly established European Central Bank became solely responsible
for the euro-zone monetary policy. The politically motivated launch of the euro
in 1999 never met the acid test of what economists call an optimal currency area,
defined as a group of countries whose economies are closely interwoven by trade
in goods and services and characterized by mobility of capital and labor. Lack
of convergence in national fiscal policies resulted in discrepant national rates of
inflation, with the PIIGS experiencing deep overvaluation in their “national” eu-
ros. The punishing sovereign debt crisis currently engulfing the PIIGS may result
in a small number of euro-zone countries exiting the single currency.

. As globalization is relentlessly forging ahead, the international monetary system

is marching no doubt toward greater currency convertibility (looser exchange
controls) and more price flexibility (cleaner floating exchange rates).

QUESTIONS FOR DISCUSSION

1.

2.

[oe]

10.

11.

12.

Explain the role played by gold in the gold standard system of international
payments. Why was the gold standard suspended during World War I?

Why did the major industrialized powers fail to reenact the gold standard after
World War I? Why did they turn to a “beggar thy neighbor” policy?

. What are the defining characteristics of the Bretton Woods international

monetary system?

. Why was the Bretton Woods system of “pegged yet adjustable” exchange rates

reasonably successful until 1958 and increasingly unstable thereafter?

. What are exchange controls on current account transactions? How do they dif-

fer from controls on capital account transactions? Which ones were the more
important in ensuring the stability of the Bretton Woods system?

. Why was China able to survive the 1997 Asian financial crisis without devaluing

the yuan whereas most Asian countries had to massively devalue their currencies?

. Why have England, Sweden, and Denmark refused to join the euro-zone?
. What is the difference between a currency board and dollarization?
. Why did the Argentine currency board collapse whereas Hong Kong has been

able to hold on to its fixed exchange rate against the U.S. dollar?

What are the key macroeconomic variables that explained devaluation or re-
valuation in the Bretton Woods system?

Should Greece exit the euro-zone? What would be the implications for Greece
versus the euro-zone and the European Union?

Would the euro-zone’s economic problems be alleviated if the currency were
to depreciate significantly against the U.S. dollar and the Japanese yen? Which
euro-zone country would benefit the most? Which one would benefit the least?
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13.

14.

15.

16.

17.

Why did the European Monetary System fail? How does the euro differ from
the EMS? Were the lessons from the EMS failure learned when the euro was
designed?

The euro-zone is sometimes referred as a DM-zone (the Deutsche mark being
the former currency of Germany); explain.

Why are member countries of the euro-zone experiencing different rates of infla-
tion when the European Central Bank implements a single monetary policy with
a single interest rate?

What are the defining characteristics of an optimum currency area? What are the
main differences between the United States and the euro-zone in this respect?
Referring to the North American Free Trade Agreement (NAFTA), should the
United States, Mexico, and Canada adopt a common currency?

PROBLEVIS

1.

Brazilian real appreciates. Wharton Econometrics Forecasting Associates ex-
pects the Brazilian real (BRL) to depreciate by 30 percent against the U.S. dollar
over the next 90 days from its current value of BRL 1.72 = $1. What is the value
of the predicted exchange rate? Chase Econometrics expects the U.S. dollar to
appreciate by 22.5 percent against the real over the same period; what is the
exchange rate forecast?

. Calculating par values against the dollar and gold. In 1958, the French franc

(FF) was defined as worth !/;75 ounce of gold. What was the FF’s par value
against the dollar? What were the floor and ceiling exchange rates within which
the French franc was allowed to fluctuate?

. The ECU as a basket of currencies. What is the percentage/weight of the ECU’s

total value accounted by the Spanish peseta? Refer to Exhibit 3.4 in the text.
Would you get a different result if you valued the ECU in Japanese yen instead of
the U.S. dollar? Would you expect this weight to change if the ECU depreciates
by 10 percent against the U.S. dollar?

. The CFA franc devalues. The CFA franc was defined in terms of the French

franc (FF) as CFA 50 = FF 1 from 1947 until 1994, when its value changed to
CFA 100 = FF 1. Was the CFA devalued or revalued against the FF? By what
percentage?

. The CFA franc and the birth of the euro. In 1999, the launch of the euro buried

the French franc to which the CFA franc was pegged: the CFA franc would now
be convertible into euros (€) rather than French francs (FF). What is the new
parity between the CFA franc and the euro if FF 6.55 = €12 Would you expect
the African nations that make up the CFA franc zone to benefit from the change?
Explain.

. Exchange controls for foreign portfolio investments. The Boston-based Flying

Dragon emerging market fund (FDE) was planning to purchase 1 million shares
of Bangkok Bank at the price of THB 129 when the Bank of Thailand introduced
a 30 percent interest-rate-free deposit requirement for any new investment in
the stock market. The Thai baht stood at THB 36 = US$1 on December 17,
2010. What is the effective exchange rate for FDE, assuming that it plans on
holding the Bangkok Bank stocks for one year and that the opportunity cost of
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10.

11.

12.

tying funds with the Bank of Thailand is 4 percent per annum? What is the likely
impact of this new tax on foreign portfolio investment in Thailand?

. Asian financial crisis and the Thai baht. On July 3, 1997, the Thai baht was un-

pegged from the U.S. dollar and promptly depreciated from THB 25 = US$1 to
THB 60 = US$1. What was the baht’s percentage depreciation against the US$?
Compute the percentage depreciation/appreciation of the baht from the U.S.
dollar perspective. Do you get the same result with a minus sign as you did from
the baht’s perspective? Explain.

. Hong Kong currency board and the Chinese yuan. For the past 25 years Hong

Kong has relied on a currency board to peg its currency against the U.S. dollar at
HK$7.80 =US$1. Since 2005, the Chinese yuan has steadily appreciated against
the U.S. dollar from Yuan 8.28 = US$1 to Yuan 6.14 = US$1.

a. What is the difference between a currency board and a pegged exchange rate
system? Do you believe that a currency board is appropriate for a city-state
such as Hong Kong?

b. Has the Hong Kong dollar appreciated or depreciated against the Chinese
yuan since 2005? By how much?

c. As an increasing share of Hong Kong’s international trade and finance is con-
ducted with mainland China, do you believe that the Hong Kong currency
regime should be reformed? Formulate alternatives that the government of
Hong Kong should consider.

. Denmark pegs its currency to the euro. Even though Denmark opted not to join

the single currency in 1999, it has pegged its currency very tightly to the euro

ever since and keeps the value of the krone within a +/-2 percent band. How

do you explain that Denmark seems to be willing to bear the cost of a tight
peg to the euro without fully enjoying the benefits of membership to the single
currency?

A single currency for the Gulf states. Bahrain, Kuwait, Oman, Qatar, Saudi

Arabia, and the United Arab Emirates have long been rumored to be seriously

considering the adoption of a common currency. Research the current exchange

rate system that each Gulf state currently implements. Would the Gulf states
qualify as an optimal currency area? What would be the greatest potential costs
and benefits of such a grand plan?

Britain’s love affair with the euro (web exercise). Even though Britain is a mem-

ber of the European Union, it opted not to join the euro-zone in 1998. Acrimoni-

ous debate within the British political sphere has raged ever since.

a. Compare Britain’s macroeconomic performance with the euro-zone in terms
of economic growth, unemployment, inflation, budget deficit/surplus, and
balance of payments’ current account.

b. Extend your comparison to Sweden and Denmark, which also refused to join
the single currency.

c. Compare interest rates in Britain versus the euro-zone. Would Britain have
benefited from joining the euro-zone? How and why?

Mapping central bank intervention strategies (web exercise). Log in to www

.pacific.commerce.ubc.ca/xr to plot the Thai baht, Mexican peso, Indian rupee,

and Egyptian pound against the U.S. dollar over the period 1990-2010. How

would you characterize the exchange rate regimes implemented by each country
over the 20-year period?
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13. The Ecuadorian sucre finds peace (web exercise). Log in to www.pacific
.commerce.ubc.ca/xr to plot the Ecuadorian sucre over the period 1997-2012.
What happened to the sucre in 2000?

14. When Switzerland becomes a dirty floater (web exercise). Log in to www.pacific
.commerce.ubc.ca/xr. Explain the National Swiss Bank foreign exchange policy
over the period 2008-2013. Would a partial fragmentation of the euro change
it? How?
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The Balance of Payments

Money is sent from one country to another for various purposes: such
as the payment of tribute or subsidies; remittances of revenue to or
from dependencies, or of rents or other incomes to their absent owners;
emigration of capital, or transmission of it for foreign investment. The
most usual purpose, however, is that of payment for goods. To show in
what circumstances money actually passes from country to country for this
or any other purposes mentioned, it is necessary briefly to state the nature
of the mechanism by which international trade is carried on, when it takes
place not by barter but through the medium of money.

John Stuart Mill, 1848

The dollar is looking vulnerable. It is propped up not by the strength of
America’s exports, but by the vast imports of capital. America, a country
already rich in capital, has to borrow almost $2 billion net every working day to
cover a current account deficit forecast to reach $500 billion this year. To most
economists, this deficit represents an unsustainable drain on world savings. If
the capital inflows were to dry up, some reckon that the dollar could lose a
quarter of its value. Only Paul O’Neill, America’s former treasury secretary,
appears unruffled. The current account deficit, be declares, is a “meaningless
concept” which be talks about only because others insist on doing so.

The Economist (September 14, 2002)

lobalization is reshaping the world economy by deepening the web of international

trade in goods and services and integrating ever more tightly national capital
markets. But we are not quite living in a borderless world, and globalization has not
yet washed away the need for a national scorecard of individual countries’ perfor-
mance on the world economic stage. Former Treasury secretary O’Neill, as quoted
in the opening paragraph, may be ahead of his times, but he would still be today a
lonely voice of an inconsequential minority! Indeed, we still live in a mercantilist!

I Mercantilism is an economic doctrine first formulated in the seventeenth century that equated
a nation’s wealth with the accumulation of precious metals—gold and silver. It advocates a
strong balance of trade surplus as a key policy goal, as excess exports over imports are paid
for in precious metals. First articulated by Colbert—Louis XIV of France’s finance minister—
mercantilism guided most of Europe’s economics in the seventeenth and eighteenth centuries
until challenged by Adam Smith and David Ricardo. More recently, colonial empires and protec-
tionism are also rooted in mercantilism, which dies hard in today’s world of globalization as we
witness the continued accumulation of trade surpluses by Japan, China, and others that results
in massive hoarding of international reserves—today’s equivalent of yesteryear’s gold and silver.
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world that demands national statistical measures and recordings of all economic
transactions between domestic and foreign residents over a given period (usually a
quarter or a year); as such, a nation’s balance of payments provides a summary ac-
count of its international economic position and a gauge of its currency strength,
which is critical information to government authorities charged with making orderly
international payments and managing the nation’s exchange rate and fiscal and mon-
etary policies.

Exporters, treasurers of multinational corporations, international bankers, and
asset managers of globally reaching funds pay close attention to balance of payments
statistics because they are known to have a direct bearing on the nation’s foreign
exchange (forex) market and the value of its currency and to influence the course of
government policy. This is especially true of countries that maintained quasi-fixed
exchange rates or are known as very dirty floaters. A country experiencing a widen-
ing balance of payments deficit should expect to see its currency devalued or even to
impose exchange controls; this is, for instance, the case of Venezuela, whose weak
balance of payments may signal reduced convertibility of the bolivar. This would
result in delayed payments of export receivables or suspended payments of royalties
and dividends by foreign-owned Venezuelan subsidiaries of multinational corpor-
ations. Conversely, a strong balance of payments as experienced by Japan may signal
a more aggressive intervention policy in the foreign exchange market by the central
bank buying the foreign currency (by selling its own currency) to slow down its cur-
rency appreciation.

In this chapter the reader will gain an understanding of:

® How to read the principal accounts of a balance of payments.

® The difference between current and capital account transactions.

® The relationship between balance of payments transactions and the foreign
exchange market.

® The relationship between a country’s national income account and its balance
of payments.

® How a country’s budget deficit is directly equal to its current account deficit
and, therefore, has to be financed by an equivalent surplus in its capital account.

FUNDAMENTALS OF BALANCE OF INTERNATIONAL
PAYMENTS ACCOUNTING

A country’s balance of payments is a statistical record of its international trans-
actions and summarizes all economic transactions between its residents (individu-
als, corporations, and various branches of government?) and the rest of the world.

2 Foreign affiliates of multinational corporations are generally incorporated as foreign sub-
sidiaries in their country of operations and are therefore self-standing legal entities. Foreign
branches, on the other hand, are legal extensions of their parent and for tax purposes are
treated as residents of their parent company’s country of domicile. For balance of payments
purposes, though, both foreign subsidiaries and foreign branches are considered as residents
of their country of operations.
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The information is typically reported on a quarterly or yearly basis. Unfortunately,
different monetary authorities—national central banks, the International Mon-
etary Fund (IMF), the Bank for International Settlements, and other international
organizations—use somewhat different nomenclatures and formats in reporting
balance of payment statistics. However labeled, the reader should focus on the
following four key principal accounts that comprise the balance of international
payments (BOP):

1. Current account (CA), which records payments associated with the interna-
tional flow of goods, services, factor income, and transfers to and from foreign
residents.

2. Capital account (KA), which records payments corresponding to cross-border
direct investment, international portfolio investment, and lending/borrowing ac-
tivities to and from the rest of the world.

3. Errors and omissions (E&O) or statistical discrepancy. Because recording of
payments and receipts arising from international transactions is often estimated
independently of one another and at different times, they often fail to balance
out. Recording may also be simply omitted. Hence there is a need for a “plug”
account to correct for the statistical discrepancy.

4. Official reserve account (ORA), which measures changes in foreign currencies,
gold, and special drawing rights (so-called reserve assets) held by a country’s
central bank.

Misconceptions about the Balance of Payments

We often make reference to a deficit or a disequilibrium in the balance of payments.
By definition, the balance of payments must balance; if it doesn’t balance, then
something has been left out or miscounted, and that is why we need the errors and
omissions account to ensure that the balance of payments does balance. Thus it is
conceptually flawed to talk about a balance of payments deficit or disequilibrium:
Only subaccounts such as the balance of trade can be in disequilibrium; indeed,
when all subaccounts are summed up the balance of payments will be balanced.

The second misconception is the parallel often made between the balance of
payments of a country and the balance sheet of a firm: The balance of payments is
an accounting statement that resembles a firm’s sources or uses of funds statement
known to students of corporate finance; it doesn’t take stock of a country’s assets or
liabilities position as a balance sheet of a firm does.

Balance of Payments Accounting

In its simplest form, international transactions represent a two-way exchange of as-
sets between domestic and foreign residents. Recalling that assets can be defined as
real (goods or services) or financial (monetary claims of various maturities including
money, which is the shortest-term claim), we can classify international transactions
as either of these two types:

1. The exchange of goods and services for money or other financial claims; in this
case one side of the transaction is real and the other is financial.
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2. The exchange of financial claims such as stocks and bonds for other
financial claims such as money, in which case both sides of the transaction are
financial.

Therefore, an international transaction involves two opposing transfers of
assets: one resulting in a payment from foreigners (recorded as a credit +) and the
other resulting in a payment to foreigners (recorded as a debit —). Indeed, balance of
payments accounting uses a double-entry bookkeeping system analogous to financial
accounting used by corporations. Every international transaction enters the balance
of payments twice because every transaction brings about a credit entry offsetting
an equal debit entry. Thus each transaction can be viewed as the combination of a
source of funds matched with an equal use of funds.

A source of funds is entered as a credit—it corresponds to a decrease in as-
sets or an increase in liabilities; a use of funds is entered as debit—it corresponds
to an increase in assets or a decrease in liabilities. For example, when Fluor
Corporation (a U.S. firm) exports an offshore oil drilling platform to Pemex (the
Mexican oil company) for US$500 million, the transaction combines a source of
funds as an export credit (a decrease in U.S. goods) with the export’s proceeds
being added to Fluor’s bank account with Citibank or a use of funds entered as
debit. Thus, by definition, the sum of all credits will be balanced by the sum of
all debits.

However, as mentioned earlier in our definition of the E&O account, there may
be statistical discrepancies (errors and omissions) between debits and credits that
need to be corrected by a separate entry (plug) because sources and uses of funds are
reported or estimated independently. This ensures that the balance of payments does
balance. In the next section we illustrate how double-entry bookkeeping works with
different kinds of transactions.

Reading a Balance of Payments

The U.S. balance of payments statistics for 2010 are presented using the IMF
financial statistics format in Exhibit 4.1. The current account shows a deficit
of US$470 billion (line 1). This is explained by a large balance of trade deficit
amounting to US$644 billion (lines 1.1a and 1.1b), which is somewhat reduced by
both a surplus of US$148 billion on the balance of services (lines 1.2a and 1.2b)
and on the balance of net income in the amount of US$163 billion (lines 1.3a
and 1.3b) from foreign factors of production (dividends and interest income).
Note the significant deficit of US$156 billion on unilateral transfers due to large
international remittances by U.S. workers (including undocumented aliens)—see
International Corporate Finance in Practice 4.1.

The capital and financial accounts shows a large surplus of US$235 billion
(line 3), explained in part by a net inflow of portfolio investments in the amount
of US$613 billion (lines 2.3a and 2.3b). The official reserve account shows a mi-
nuscule change of US$2 billion (line 4) over that time period, indicating that the
Federal Reserve Bank has not intervened in the foreign exchange market. To make
the balance of payments balance, the errors and omissions account (line 3) needs
to plug a hole of US$235 billion—a number that has become significantly larger in
recent years.
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EXHIBIT 4.1 United States Balance of Payments, 2010 (Billions of U.S. Dollars)

Debit Credit Net

1. CURRENT ACCOUNT (470)
1.1a Goods: Exports f.o.b. 1,293
1.1b Goods: Imports (1,937)

1.1 Trade balance (644)
1.2a Services: Credit 541
1.2b Services: Debit (393)

1.2 Balance on goods and services (496)
1.3a Income: Credit 662
1.3b Income: Debit (499)

1.3 Balance on goods, services, and income (333)
1.4 Current transfers: Debit (156)

2. CAPITAL ACCOUNT 235
2.1 Financial account: Net (15)
2.2a Direct investment abroad (346)
2.2b Direct investment from abroad 194
2.3a Portfolio investment assets (144)
2.3b Portfolio investment liabilities 757
2.4a Other investment assets (533)
2.4b Other investment liabilities 293

3. NET ERRORS AND OMISSIONS 237

4. CHANGE IN OFFICIAL RESERVE ACCOUNT (2)

TOTAL 0

China’s balance of payments, shown in Exhibit 4.2, is radically different: China
enjoys a large current account surplus of US$305 billion (line 1), resulting primarily
from a healthy balance of trade surplus of US$254 billion (line 1.1). This current ac-
count surplus is further accentuated by a large surplus in its capital and financial ac-
count in the amount of US$221 billion (line 2) due to a sizable net inflow of foreign
direct investment of US$125 billion (lines 2.2a and 2.2b).

China’s combined surplus on the current account and capital and financial ac-
count is almost entirely hoarded by its central bank in the form of accumulated
reserves in the amount of US$472 billion. Note that in this case the balancing item
comes from a considerable increase in China’s official reserve account (line 4).3

As we will explain later in this chapter, China’s pegged exchange rate policy
prevents the current and capital accounts from adjusting through an appreciation
of its currency and therefore requires large-scale intervention by its central bank.

3 Because the balance of payments is a double-entry accounting system, this change/increase
in China’s official foreign exchange reserve account is recorded as a debit, since it is a transfer
that increases China’s assets.
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INTERNATIONAL CORPORATE FINANCE IN PRACTICE 4.1
INTERNATIONAL REMITTANCES

International remittances are unilateral transfers—gifts of a sort—that do not cre-
ate liabilities. More than 200 million migrant workers (more than 3 percent of
the world population) work abroad and help their homeland by remitting cash—
$328 billion in 2009—on a larger scale than the $120 billion in official aid from
Organisation for Economic Co-operation and Development (OECD) countries.
This is the labor market globalization dimension, which, as pointed out earlier,
is the most constrained of the globalization processes. India alone received $52
billion from its diaspora—far more than it received in foreign direct investment. In
Mexico, remittances primarily from the United States exceed foreign direct invest-
ment capital inflows. In the same vein, foreign remittances surpassed Morocco’s
tourism income, Egypt’s receipts from the Suez Canal, and Sri Lanka’s export
revenues from tea. For more than 23 countries such as the Philippines and Bang-
ladesh, foreign remittances amounted to more than 10 percent of gross domestic
product (GDP), and they reached 50 percent in the cases of Tajikistan and Haiti.

EXHIBIT 4.2 China Balance of Payments, 2010 (Billions of U.S. Dollars)

Debit Credit Net
1. CURRENT ACCOUNT 305
1.1a Goods: Exports f.0.b. 1,581
1.1b Goods: Imports f.0.b. (1,327)
1.1 Trade Balance 254
1.2a Services: Credit 171
1.2b Services: Debit (193)
1.2 Balance on goods and services 232
1.3a Income: Credit 145
1.3b Income: Debit (114)
1.3 Balance on goods, services, and income 262
1.4 Current transfers: Net 50 43
2. CAPITAL ACCOUNT 221
2.1 Financial account: Net 5
2.2a Direct Investment abroad (60)
2.2b Direct Investment from abroad 185

2.3a Portfolio investment assets (8)
2.3b Portfolio investment liabilities 32
2.4a Other investment assets (116)
2.4b Other investment liabilities 189
3. NET ERRORS AND OMISSIONS (60)

4. CHANGE IN OFFICIAL RESERVE ACCOUNT (472)
TOTAL 0
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This is the opposite case of the United States’ policy, which allows the value of the
dollar to adjust so that its balance of payments would balance without the interven-
tion of the Federal Reserve Bank. Let’s now consider each major account in some
detail.

GURRENT ACCOUNT

The current account records all payments resulting from the international transfer
of merchandise trade, services, factor income, and unilateral transfers between a
country’s residents and the rest of the world. As its name implies, the current account
covers transactions “here and now” that create no future claims in either direction.
The current account is subdivided into four accounts.

The goods or visible merchandise trade account summarizes the imports/exports
of physical products such as raw materials, agricultural products, subassemblies, or
manufactured products. For example, when Boeing Corporation (a U.S. resident
entity) sells 10 Boeing 737-900s to Singapore Airlines (a non-U.S. or foreign entity)
for $1 billion, the U.S. balance of payments will record a credit (+) on its merchan-
dise trade account (a source of funds that reduces the U.S. stock of merchandise);
but where is the offsetting transaction? Singapore Airlines may remit to Boeing a
check drawn on its US$ account with Bank of America: In effect, Singapore Airlines
sells a U.S. asset—a bank deposit worth $1 billion—which will appear as a debit (-)
or use of funds (a reduction in foreigners’ short-term financial claims on the U.S.
economy).

Conversely, when Nestlé-USA (a U.S. resident entity even though it is owned by a
Swiss multinational corporation) imports $500 million of arabica coffee beans from
Colombia, the U.S. balance of payments will record a debit (=) on its merchandise
trade account (a use of funds adding to the U.S. stock of merchandise). This is
matched by an offsetting credit (+) or increase in foreigners’ short-term financial
claims on the U.S. economy reflecting payment to the Colombian exporter (source
of funds). In effect Nestlé would deposit $500 million in the Citibank account of
the Colombian exporter—thus selling a bank deposit in the amount of $500 mil-
lion to the Colombian exporter. Countries such as Japan, China, and Germany have
traditionally enjoyed sizable surpluses on their balance of trade, whereas the United
States is known for its colossal chronic deficit (see Exhibit 4.3).

The services (invisible trade) account summarizes payments made or received for
intangible products such as transportation, tourism, travel, communications, insur-
ance protection, banking services, business services, technical assistance, and royalties
for licensing and franchising (use of intellectual property rights measured as income
from patents, trademarks, and copyrights). Referring back to Nestlé-USA’s imports
of coffee, if delivery is carried out by the French shipping company Chargeurs Réu-
nis (a nonresident entity) at a cost of $5 million and insured by Lloyds of London (a
nonresident entity) for a premium of $1.5 million, the U.S. balance of payments will
further record two debits under its service account that correspond to the importa-
tion of a transportation service (from the French shipping company) and an insur-
ance service (from the British marine insurance market). Payment by Nestlé-USA
would show as a credit to its bank account as it depletes its financial claim (drawing
down its cash balance) and transferring cash to Chargeurs Réunis ($5 million) and
Lloyds of London ($1.5 million). Countries such as France and Spain enjoy sizable
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EXHIBIT 4.3 U.S. Trade Balance and Balance on Services and Income, 1985-2009

Source: International Financial Statistics, IMF.

surpluses in this account due to a large net export of tourism services. The United
Kingdom, through the City of London, similarly runs a large surplus due to net ex-
ports of insurance, shipping, and financial services.

The use of information technology and the Internet makes outsourcing of a
number of services increasingly compelling: A Canadian accounting firm may e-mail
tax returns for preparation to a subcontractor in the Philippines, and an Australian
hospital may have X-rays read by an Indian radiologist. Exhibit 4.3 further illus-
trates how the U.S. balance of trade deficit has deepened steadily since 1985 while
the surplus on the balance of services has grown over the same period yet failed to
fully compensate for the trade deficit.

Factor income consists of payments resulting from past investments and is typical-
ly made in the form of interest payments on foreign loans, dividends on foreign stock,
rents on foreign property, and so on. Japan is the largest creditor investor nation,
consistently investing its visible trade surplus of the past 40 years in foreign stocks,
bonds, and factories. Consequently, it collects large dividends from its multinationals’
foreign subsidiaries and interest income from its large holdings of U.S. Treasury bonds.

The unilateral transfer account records payments corresponding to institutional
gifts for missionary and charitable purposes, personal gifts, and grants to foreign
countries to help in their economic development. Such unilateral transfers would
also include earnings remittances by expatriate workers to relatives who stayed back
home. For countries such as the Philippines, India, or Mexico, these payments are
a major source of foreign exchange revenues (see International Corporate Finance
in Practice 4.1). These transfers are called “unilateral” simply because unlike other
transactions considered so far there is flow in only one direction—the direction of
payment. As a way of keeping the spirit of double-entry accounting aid grants are
considered as a purchase or import of “goodwill.”

The next question to address is how the persistent deficit on the U.S. balance of pay-
ments’ current account can be financed: The United States can either borrow from the
rest of the world or sell off some of its foreign investments. In other words, the United
States has to run a surplus on its capital account and/or draw down its foreign reserves.
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CAPITAL ACCOUNT

The capital account* measures the difference between sales and purchases of finan-
cial assets by a country’s residents to or from foreigners. Such transactions are typi-
cally associated with long-term foreign direct investment, portfolio investments in
stocks or bonds, and short-term financial investments. U.S. sales of assets to foreign-
ers result in a capital inflow whereas U.S. purchases of foreign assets lead to a capital
outflow. Unlike imports/exports of goods and services, transactions in financial as-
sets directly impact future payments and receipts of factor income such as interest
and dividends (recorded in the invisible trade section of the current account).

Foreign direct investment represents the acquisition of fixed assets in a foreign
country to conduct manufacturing and/or service activities. If Cisco Systems builds
a hard drive production facility in Malaysia at a cost of $75 million, it would be
considered a capital outflow for the United States. Conversely, when Vivendi—the
French media giant—purchased Universal Studios for $1 billion, the United States
recorded a capital inflow. Such long-term capital movements are not easily revers-
ible. In 2010 the United States sizably invested more abroad than foreigners invested
in the United States, and consequently ran a deficit on its foreign direct investment
balance of US$194 billion — US$395 billion = -US$201 billion.

Portfolio investments correspond to the purchase by U.S. residents of stocks and
bonds owned by foreigners and the sale to foreigners of stocks and bonds owned
by U.S. residents. The investor should limit its stake to less than 10 percent of the
company; otherwise it would viewed as exercising managerial control and there-
fore fall into the category of foreign direct investment. For example, a U.S. pension
fund, TTAA-CREE invests in the French telecom giant Alcatel by purchasing com-
mon stock in the amount of €100 million. This corresponds to a capital outflow: It
would be recorded as an debit/increase in foreign portfolio investment (use of funds)
and a credit/decrease in foreigners’ short-term financial claims on the U.S. economy
(source of funds) since TTAA-CREF draws down its € financial assets held on deposit
in its bank account and transfers €100 million to the bank account of the foreign
seller of Alcatel shares. Note that the motivation of the U.S. pension fund is strictly
greed in the old-fashioned sense. TTAA-CREEF is interested in capital gains resulting
from Alcatel’s stock price appreciation and periodic dividend payments; it is not
interested in managing or controlling Alcatel.

Conversely, if a Japanese life insurance company such as Fuji Life were to pur-
chase $25 million of 30-year U.S. Treasury bonds issued by the U.S. government,
the purchase would correspond to a capital inflow. Cross-border portfolio invest-
ments have grown exponentially in the past decade, fueled in part by the emergence
of capital markets and the desire of investors to reap the benefits of international
diversification.

4Note that the IMF balance of payments classification makes an awkward distinction between
financial and capital account transactions, with the former referring to certain transfers of
wealth between residents and nonresidents resulting from nonmarket activities such as debt
forgiveness. These transactions are generally very small and for the purpose of this book we
have lumped financial and capital account transactions into one category—the capital ac-
count (KA) to conform to traditional use of the term.
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EXHIBIT 4.4 The United States Capital Account, 1985-2009 (billions of US$)

Source: International Financial Statistics, IMF.

Short-term financial investment includes international bank loans or money
market investments that are typically motivated by short-term interest differentials
as well as expectations of exchange rate movements. They can be extremely volatile.
If Fuji Life, the Japanese insurance company, buys 180-day Treasury notes from the
U.S. government, the purchase would result in a short-term capital inflow or a sup-
ply of foreign exchange for the United States (and a capital outflow for Japan): Fuji
Life is effectively extending a short-term loan to the U.S. government. Conversely,
when JPMorgan Chase extends a 180-day loan to Nortel—the Canadian telecom
company—this leads to a capital outflow or a demand for foreign currency for the
United States (and a capital inflow for Canada).

Exhibit 4.4 illustrates the massive net capital inflows in the United States due to
foreign investors purchasing U.S. stocks and bonds. Recall the massive U.S. current
account deficit. Clearly, the latter would not be possible without the former.

Returning to the U.S. balance of payments capital account in 2010 (Exhibit 4.1),
we note a very large surplus of US$613 billion on the portfolio investment subac-
count (lines 2.3a and 2.3b), whereas the subaccount on foreign direct investment
shows a more modest deficit of US$152 billion (lines 2.2a and 2.2b).

OFFICIAL RESERVE ACCOUNT

A nation’s central bank official reserve account (ORA) measures the changes in
both owned reserve assets (gold, foreign currencies, and special drawing rights) and
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liabilities owed to foreign official agencies such as other countries’ central banks or
the International Monetary Fund. Changes in the reserve account will simply offset
the net of the current and capital accounts, providing the “balance for the balance of
payments to balance.” In other words, if the U.S. economy buys more from or sells
more to the rest of the world than it borrows from or lends to the rest of the world,
then the U.S. Federal Reserve Bank will either pay the difference (by drawing down
its assets or adding to its liabilities) or accumulate (by adding to its assets or drawing
down its liabilities). If we denote the current account balance by CA and the capital
account balance by KA, the net change A in the central bank’s official reserve ac-
count (AORA) over a given period is equal to:’

Change in official reserves = Current account balance + Capital account balance

AORA =CA + KA

Returning to Exhibits 4.1 and 4.2, the reader will be reminded of the sharp con-
trast between the United States” ORA, which shows little activity, and China’s ORA,
which shows an increase of US$472 billion.

STATISTICAL DISCREPANCIES: ERRORS AND OMISSIONS

Given the scope of the measurement effort and the millions of transactions to be
measured and recorded, it is highly unlikely that the sources and uses of foreign
exchange will balance. This is due in part to two factors: (1) large smuggling and
illegal operations that escape the official recording apparatus and (2) discrepancies
in timing and measurement. Essentially, the errors and omissions (E&O) account is
simply a plug that enables the balance of payments to balance.

BALANCE OF PAYMENTS AND THE FOREIGN EXCHANGE MARKET

The different transactions making up the balance of payments will have a defin-
ing impact on its exchange rate, and vice versa. In fact, most but not all transac-
tions resulting from an inflow of foreign exchange (such as exports, repatriation
of dividends, or a loan from a foreign bank) make up the supply curve of foreign
exchange. Transactions resulting in an outflow of foreign exchange such as imports
or foreign direct investment make up the demand for foreign exchange. At its sim-
plest, the foreign exchange market is built on the interplay between the supply curve
s(t) of foreign exchange (demand for the domestic currency) and the demand curve
d(¢) for foreign exchange (supply of the domestic currency). The clearing price is the
equilibrium exchange rate (cf. Exhibit 4.5 for the case of the U.S. dollar—Chinese
yuan foreign exchange market).

3In this simplified formulation, capital and financial accounts are lumped into one capital ac-
count to follow common terminology. Errors and omissions are assumed away entirely.
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EXHIBIT 4.5 Equilibrium Exchange Rate

Q: Referring to Exhibit 4.5, what are the transactions between the United
States and China that give rise to the supply of foreign exchange—yuan in this
case?

A: Exports to China of goods and services, China’s investments in U.S. fac-
tories, stocks and bonds, as well as loans by China to U.S. resident entities.

Depending upon how much the central bank interferes with this price-clearing
mechanism, the balance of payments’ official reserve account will show no, some, or
significant activity.

m Clean float. If the central bank leaves market forces to solely determine the equi-
librium exchange rate (clean float), there will be no change in the official reserve
account (AORA = 0) and the balance of payments will simply balance as:

CA+KA=0=A0ORA

Thus a current account deficit will be financed by a net capital inflow, as
has been the situation of the U.S. economy for the past two decades. It should
be emphasized that the U.S. Federal Reserve Bank almost never intervenes in the
foreign exchange market. This allows the exchange rate to find its equilibrium
level at which all transactions leading to the purchase or the sale of U.S. dollars
will clear the market (cf. Exhibit 4.6, which shows how the current account
deficit closely mirrors the capital account surplus).

® Managed float. Should the central bank intervene in the foreign exchange mar-
ket to slow down its currency appreciation (dirty float) due to a large surplus in
its current account, its official reserve account will grow over time:

CA + KA =AORA
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Source: International Financial Statistics, IMFE.

This is the case for a number of East Asian countries such as Japan, China,
and Taiwan, whose official reserve accounts are reaching stratospheric levels (see
Exhibit 4.7 and International Corporate Finance in Practice 4.2 for East Asian
central bank foreign exchange reserves).

® Pegged exchange rates. When the central bank is committed to keeping the ex-
change rate fixed or quasi-fixed, it has to intervene heavily in the foreign ex-
change market to do so. When a country experiences a deficit in its current
account and the deficit is combined with a massive capital outflow, the central
bank will have to sell large amount of foreign currency (to buy its own currency)
in order to stave off a devaluation. When the 1997 Asian financial crisis first hit
Thailand, its central bank used up more than US$50 billion in reserve to keep
the baht (THB) fixed at THB 25 = $1.
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EXHIBIT 4.7 Rising Reserves in Asia (Billions of US$)

Source: International Financial Statistics, IMF.
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INTERNATIONAL CORPORATE FINANCE IN PRACTICE 4.2
ASIAN CENTRAL BANKS' FOREX RESERVES AND THE U.S.
GOVERNMENT BUDGET DEFICIT

Over the past decade, the seven biggest Asian central banks—China, Japan, In-
dia, Taiwan, South Korea, Hong Kong, and Malaysia—have accumulated more
than $5 trillion in foreign exchange reserves, with the majority of it held in U.S.
dollars (U.S. national debt currently stands at $15 trillion). These staggering
quasi-cash hoards are the result of large balance of trade surpluses with the
United States combined with either quasi-fixed exchange rates such as in the
case of China or Hong Kong, or very managed floats for all other currencies. In-
stead of allowing their exchange rates to appreciate to dampen their strong sur-
plus on their visible trade, central banks have to purchase dollars to slow down
their currency appreciation. Rather than simply hoarding their dollar reserves,
central banks will typically purchase dollar-denominated U.S. government debrt,
which keeps the yields on Treasury bills low. Should Asian central banks decide
to stop investing dutifully in U.S. Treasuries, it is generally estimated that Treas-
uries’ yields would have to increase by 1.5 percent from their current level of
4.5 percent and the dollar to depreciate by 30 percent to attract enough private
investors to offset what would be lost in central banks’ purchases. With the
establishment of sovereign wealth funds taking a more aggressive approach to
global investment, it is widely expected that Asian countries will quietly start to
diversify away from U.S. Treasury bonds and dollar-denominated investments.

Source: Adapted from “How One Word Haunts the Dollar: Investors Tremble as
Foreign Central Banks Speak of Diversification,” Wall Street Journal, March 17, 2005.

A more recent case is China, which has often been accused of keeping its currency
undervalued vis-a-vis the U.S. dollar or other major currencies. China’s exports are
very price sensitive, and the country has accumulated a staggering balance of trade
and current account surplus over the past decade (see Exhibit 4.8). Since China is
also experiencing a large surplus on its capital account due to massive foreign di-
rect investment by foreign multinational corporations and portfolio investments in
Chinese stocks, its central bank has been intervening heavily in its foreign exchange
market by mopping up excess foreign exchange inflow in order to keep its currency
quasi-pegged to the dollar (or allowing it to appreciate very slowly).

Q: What would happen to China’s foreign exchange reserves if it allowed the
yuan to float freely without central bank interference?

A: China’s foreign exchange reserves would stop growing since its central bank
would no longer be buying dollars to keep its currency quasi-pegged. In all
likelihood, the yuan would appreciate substantially by as much as 25 to 30
percent, slowing down exports and encouraging imports while discouraging
capital inflows.
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Source: International Financial Statistics, IMFE.

DEBTOR VERSUS CREDITOR NATIONS

Balance of payments accounting takes a cash-flow view of a country’s dealings with
the rest of the world. The cumulative result of ongoing transactions between a coun-
try and the rest of the world is captured by the country’s net investment position
or its net foreign wealth—a “stock” rather than a “flow” concept more akin to a
firm’s balance sheet than its cash-flow statement. For example, the Bureau of Econ-
omic Analysis of the U.S. Department of Commerce reported that the United States
has a negative net foreign wealth far greater than that of any other country. As the
United States has experienced massive current account deficits over the past quar-
ter century, the rest of the world has steadily built up a massive creditor position as
a lender to the U.S. government by purchasing Treasury bonds and holding equity
positions by buying U.S. companies, real estate, and land. Indeed, the United States
has become the world’s biggest debtor nation (cf. Exhibit 4.9). It is keeping good
company with major emerging market countries such as Argentina, Mexico, and
Brazil, which also shoulder massive international debt burdens. It should be noted,
however, that in relative terms the U.S. international indebtedness is only 25 percent
of its GDP whereas foreign indebtedness reaches 40 to 50 percent for Argentina and
other countries.

For every debtor nation we expect to find creditor nations that have accu-
mulated large claims on foreign economies through virtuous current account
surpluses. This is the case for Japan, which has emerged as a major creditor na-
tion as illustrated by Exhibit 4.10. Similarly, the gargantuan foreign exchange
reserves amassed by China are largely invested in U.S. government bonds (see
Exhibit 4.11).
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LINKING THE BALANCE OF PAYMENTS TO NATIONAL INCOME

The gross national product (GNP) of a country is the sum total of all final goods and
services produced by the national economy over a given period—usually a quarter
or a year. Thus the GNP can be readily estimated by aggregating what households,
business firms, all branches of government (federal, state, and local), and foreigners
spend on goods and services.

In a closed economy with no foreign trade, GNP is the sum of all expenditures
on goods and services consumed by private-sector residents (C); the amount in-
vested® by private-sector firms to build new plants, acquire new equipment, or build
inventory (I); and government purchases for both consumption and investment pur-
poses (G). It can be readily written as:

GNP=C+I1+G

In an open economy things become slightly more complicated because for-
eign entities will purchase some of the nation’s goods and services—also known as

This investment should not be confused with the purchase of stocks or bonds, also known as
investments, which are not part of GNP.
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exports (X), whereas domestic entities may purchase foreign goods and services—
imports (M). Thus the GNP equation should be adjusted by additional expenditures
(X) carried out by foreigners whereas expenditures on foreign goods and services
(M) should be subtracted:

GNP=C+I+G+ (X-M)

The last term (X — M) is nothing more than the current account (CA) balance’
and offers a simple link between the gross national product and the balance of
payments.

The production of goods and services measured by the GNP generates an equal
flow of gross national income (GNI) to the different factors of production (labor
and capital) responsible for the production of those same goods and services. This
national income may be partly spent by households (H) on consumption (C) or
saved (Sy); similarly, business firms will save the income they generate (Sg) by rein-
vesting in their firms—so-called retained earnings—while the rest is paid to various
branches of government in the form of taxes (T). Gross national income (GNI) can
thus be expressed as:

GNI=C+Sy+Sg+T

Since by definition gross national product has to equal gross national income,
we can write the important identity:

C+I+G+(X-M)=C+Sy+Spg+T
which can be re-arranged as:
X-M=S4+Sg-1+T-G
where aggregate savings by the private sector S is equal to Sy plus Sg. Since tax rev-
enues (T) minus government expenditures (G) are simply the net government budget
deficit or surplus, the current balance is equal to the private-sector net savings (S —I)

plus the government net budgetary deficit or surplus (T - G).

X-M =(S-1) +(T-G)

| Current account balance| = [Private-sector savings|+ | Government budget deficit/
surplus

This is a powerful relationship that gives us a framework to better understand
how domestic macroeconomics tie up with a nation’s economic relationship with
the rest of the world economy. Consider the case of China, which saves approxi-
mately 30 percent of its GNP—a third of which (10 percent of GNP) is invested in

"For ease of exposition, we are assuming away unilateral transfers and net income from
foreign factors of production and thereby approximating the current account balance by the
balance on visible and invisible trade.
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the private sector in the form of infrastructure, new capital equipment, and/or ac-
cumulation of inventory. If the Chinese government runs a deficit of approximately
5 percent of its GNP, this means that China’s net national savings—the private-sector
surplus (30% — 10% of GNP) minus the government deficit (5 percent of GDP)—
would be 15 percent of GDP. What is not used in China must be sold abroad, which
means that China would run a current account surplus of 15 percent of GNP!

Q: The U.S. private sector saves 6 percent of GDP and invests approximately
4 percent of GDP. The U.S. government runs a mammoth budgetary deficit of
10 percent of GDP. Is the United States running a surplus or a deficit on the
current account of its balance of payments?

A: The U.S. private sector saves 2 percent of GDP—which, subtracted from the
U.S. government dis-saving of 10 percent, amounts to a current account deficit
of 8 percent of GDP.

Thus, there is a simple relationship between GNP, GNI, and the balance of pay-
ments’ current account (CA). If a country generates a surplus on its balance of pay-
ments’ current account, this means that it is saving, in the aggregate, more than it is
investing. Conversely, a country running a persistent deficit on its current account is
spending more on investment than it is saving or dis-saving.

Since in a “clean” float the current account (CA) surplus or deficit is directly
financed by a surplus or deficit on the capital account (KA), we can readily infer that
a nation’s aggregate (private-sector and government-sector) saving or dis-saving is
matched by an equal capital outflow or inflow. For example, Japan runs a govern-
ment deficit of 10 percent of GNP but enjoys a net private-sector savings of 15 per-
cent, which should translate into a current account surplus of 5 percent of GNP and
a capital outflow of 5 percent of GNP. However, Japan’s central bank intervenes in
the foreign exchange market—so-called dirty float—such that capital outflow is only
4 percent of GNP and 1 percent accumulates into the official reserve account (ORA).

SUMMARY

1. A balance of payments is a statistical and accounting record of all the payments
between the residents of one country and the rest of the world during a given
period—usually a quarter or year. It is analogous to a firm’s cash-flow statement.

2. A balance of payments is comprised of three principal accounts: (1) a current ac-
count, which nets all transactions of goods and services as well as investment in-
come, remittances, and unilateral transfers; (2) a capital account, which records
the net of all financial asset-based transactions such as loans, equity portfolio
investments, and foreign direct investment; and (3) the official reserve account,
which tracks the country’s central bank transactions with the outside world.

3. The balance of payments is based on double-entry bookkeeping whereby every
transaction recorded as a credit is matched by an offsetting debit entry, and
vice versa. A credit entry records the sale of domestic goods, services, and as-
sets or an increase in liabilities to foreigners. Conversely, purchases of foreign
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goods, services, and assets or a decrease in liabilities to foreigners are recorded

as debits. By design, double-entry bookkeeping ensures that the sum of all cred-

its equals the sum of all debits and that the balance of payments balances.
4. For a country whose exchange rate is truly floating, the surplus/deficit on its
current account will be exactly compensated by a deficit/surplus on its capital
account.
Changes in a country’s official reserve account (ORA) will occur when its govern-
ment’s central bank intervenes in the foreign exchange market. If intervention
aims at slowing its currency appreciation, the ORA will show an increase in
foreign reserves. Conversely, intervention to resist its currency depreciation will
result in a decline in foreign reserves. If the exchange rate floats freely with no
central bank intervention (“clean float”), the ORA will remain unchanged.
Countries that consistently finance a current account deficit by borrowing from
the rest of the world accumulate debt obligations that will have to be serviced
by paying interest or dividends to their creditors. The United States is the largest
debtor nation; Japan and China are the largest creditor nations.
A country’s aggregate savings deficit or surplus (from both the private sector and
government) is equal to its current account deficit or surplus; it is financed by
its capital account surplus/deficit and a decrease/increase in its official foreign
exchange reserves.

i

a

N

QUESTIONS FOR DISCUSSION

1. Why should a balance of payments always balance?

2. If the balance of payments always balances, how can a nation have a balance of
payments surplus or deficit?

3. What are the major transaction categories making up the current account?

4. What is the difference between international portfolio investment and foreign
direct investment? Where do they appear on the balance of payments?

5. What are the major differences between the United States’ and China’s balance
of payments?

6. Why is China accumulating forex reserves so rapidly? Is its balance of payments
indeed balancing?

7. What are the key transactions making up the balance of invisible trade? Where
does it appear on the balance of payments?

8. What are international remittances? Where do they appear on the balance of
payments?

9. Where are illicit activities such as drug trafficking and international terrorism
recorded on the balance of payments?

10. What is the cash-flow relationship between the net international indebtedness of
a country and its balance of payments?

11. What major differences would you expect between the balance of payments of
a country that operates under a system of fixed exchange rates versus floating
exchange rates?

12. Does it make sense for France or any other member country of the euro-zone to
keep a national balance of payments? Given the single currency, do you believe
that the euro-zone balance of payments is really what matters?
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PROBLEVIS

1. Balance of payments accounting. For the following international transactions,
identify the balance of payments accounts and whether the transaction would
generate an inflow or an outflow of foreign exchange for the two countries
involved.

m U.S.-based General Electric (GE) sells 25 air turbines to Airbus-France for the
total sum of $500 million.

m U.S.-based Goldman Sachs advises the French government for the partial pri-
vatization of state-owned utility Gaz de France for a lump sum of $10 million.

® American Airlines purchases five propeller aircrafts from Canada-based Bom-
bardier for the total amount of $75 million.

® TTIAA-CREF—the pension fund of American college professors—purchases
1 million shares of South Africa’s Standard Bank for $16 million.

® Air France purchases $2.5 million of jet fuel at Boston’s Logan Airport. Pay-
ment is made directly from Air France’s bank account with State Street in
Boston.

= Hong Kong-based Cathay Pacific pays a $25 million annual lease on two Boe-
ing 777s to U.S.-based lessor GE Capital.

® The University of Minnesota enrolls 600 Chinese students, who each pay
$15,000 in annual tuition. Each Chinese student spends $7,500 a year for
lodging and food; 300 students take loans in the amount of $5,000 each from
the Hong Kong branch of Citigroup; 300 students receive full scholarships for
their tuition from the U.S.-based Fulbright Association.

m A group of 25 U.S. tourists visit the Greek islands aboard a Norwegian cruise
ship for the total cost of $125,000. The cruise ship is insured with American
International Group (AIG), the U.S. insurance carrier, for $10,000.

m Ten U.S. students from Pennsylvania State University spend their junior year
spring semester at the University of Geneva. They pay $2,500 each in tuition
to the Swiss university, and each spends $3,000 for lodging, food, and books
while in Geneva.

® The Colombian drug cartel delivers 100 kg of heroin to its distributor in
Miami, who pays $25 million in cash.
2. Balance-of-payments double-entry bookkeeping. Show how the following trans-
actions should be recorded in the U.S. balance of payments using a double-entry
accounting system:
® Newmont Mining—a U.S. mining concern—exports $400 million worth of
copper to China and is paid in the form of a payment drawn on a U.S. bank.

® DuPont expands its plastics manufacturing capacity in its Polish plant by
investing $250 million financed by a dollar bond issue in London (United
Kingdom).

® The central bank of the People’s Bank of China purchases $2.5 billion in the
foreign exchange market to slow down the appreciation of the renmimbi. The
dollars are invested in five-year U.S. Treasury bonds.

® The U.S. government provides food assistance to Sudanese refugees in the
amount of $25 million worth of flour.

3. Boeing’s big-ticket exports. Cathay Pacific, the Hong Kong-based airline, pur-
chases five Boeing Dreamliners in 2013 for $750 million. The U.S. Export-Import
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Bank provides a seven-year loan for the full amount of the purchase with no in-
terest or principal payments due in 2013. Explain how the transaction would be
recorded by the U.S. balance of payments.

4. Trials and tribulations of Argentina’s currency board. Using data from the Inter-
national Monetary Fund and the Bank for International Settlements, chart the
current (balance of both visible and invisible trade) and capital accounts of Argen-
tina over the period 1997-2007 against the peso/dollar exchange rate. Hint: The
peso was pegged to the U.S. dollar through a currency board until January 2002,
when it collapsed and started to float more or less freely against the U.S. dollar.
a. Comment on how the balance of merchandise trade behaves over that period.

What is your interpretation?
b. Did the Bank of Argentina intervene heavily during that period? Can you
detect a change in policy after the currency board was abandoned in 2002?

5. International debt forgiveness. Assume that France decides to write off €10 bil-
lion of debt to Morocco. What would be the impact of debt forgiveness on
(1) France’s balance of payments and (2) Morocco’s balance of payments?

6. Bank of China’s international reserves management. How would China’s bal-
ance of payments be affected should its central bank decide to sell one billion
of dollar-denominated U.S. Treasury bonds and immediately invest the proceeds
into euro-denominated five-year notes newly issued by Portugal? How would
the U.S. balance of payments be impacted by China’s decision?

7. Accounting for natural disasters. The earthquake-cum-tsunami that devastated
part of Japan on March 11, 2011, is estimated to be a loss of US$250 billion.
What is its likely impact on the Japanese balance of payments?

8. The world’s largest creditor nation. How is Japan’s annual balance of payments
impacted by the country’s dominant international creditor position? Which ac-
counts are directly affected? Is Japan still the largest creditor nation?

9. Grexit. Referring to IMF balance of payments statistics for Greece in 2010, what
was its current account situation? How does it compare to its budget deficit?
How would Greece’s exit from the euro (i.e., the reenactment and subsequent
float of the drachma) remedy the situation?

10. Taiwan’s official reserve account. Assume that in 2012 Taiwan ran a surplus on
its current account of US$125 billion and a capital account deficit of US$2S5 bil-
lion. What would be the net impact on Taiwan’s official reserve account? Spell
out your assumptions.

11. Tequila Crisis (A) (web exercise). Log in to www.pacific.commerce.ubc.ca/xr to
graph the Mexican price of one U.S. dollar over the period 1992-1996. Can you
characterize the exchange rate regime(s) implemented by Mexico over the same
period? What was the role played by the central bank of Mexico over the same
period?

12. Tequila Crisis (B) (web exercise). Log in to IMF International Financial Statistics
to present and analyze Mexico’s current account over the period 1992-1996.
Break down your analysis among merchandise trade, services, net income, and
transfers. Link your interpretation to the discussion of problem #11.

13. Tequila Crisis (C) (web exercise). Log in to IMF International Financial Sta-
tistics to present and analyze Mexico’s capital account over the period 1992-
1996. How can you reconcile your findings with the discussion of problems #11
and #12?


http://www.pacific.commerce.ubc.ca/xr
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14. Tequila Crisis (D) (web exercise). Log in to IMF International Financial Sta-
tistics to present and analyze Mexico’s official reserve account over the period
1992-1996. What can you infer about Mexico’s central bank activities dur-
ing that period? Was Mexico’s balance of payments indeed balancing over the
1992-1996 period? How can you reconcile your findings with the discussion of
problems #11, #12, and #13?

15. Foreign remittances and the subprime crisis (A). Log in to the IMF International
Financial Statistics and track the flows of expatriates’ remittances to Mexico
before, during, and after the subprime crisis. What is your interpretation?

16. Foreign remittances and the subprime crisis (B). Track the flows of expatriates’
remittances to the Philippines before, during, and after the subprime crisis. What
is your interpretation? How do they compare to Mexico’s flows? How do you
account for the difference?
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ments statistics to better gauge the current unexpected weakness of the Indian
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Two

The Foreign
Exchange Market
and Gurrency Derivatives

fter introducing the foreign exchange market and its inner workings (Chapter 5),

Part Two discusses the valuation of the “mother” of all currency derivatives—the
forward contract—in the context of the theory of interest rate parity (Chapter 6).
Currency futures, options, and swaps are detailed in Chapter 7, which shows how
they can be harnessed for the purpose of risk management.
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The Foreign Exchange Market

The price of an article is charged according to difference in location, time,
or risk to which one is exposed in carrying it from one place to another
or in causing it to be carried. Neither purchase nor sale according to this
principle is unjust.

Saint Thomas Aquinas, ca. 1264

f there were a single world currency, there would be no need for a foreign exchange

market. At its simplest, the raison d’étre of the foreign exchange market is to enable
the transfer of purchasing power from one currency into another, thereby facilitating
the international exchange of goods, services, and financial securities. Trade carried
over great distances is probably as old as humankind and has long been a source
of economic power for the nations that embraced it. Indeed, international trade
seems to have been at the vanguard of human progress and civilization: The Phoeni-
cians, Greeks, and Romans were all great traders whose activities were facilitated
by marketplaces and money changers, both of which set fixed places and fixed times
for exchanging goods. From time immemorial traders have been faced with several
problems: how to pay for and finance the physical transportation of merchandise
from point A to point B, which could be several hundreds or thousands of miles
away and weeks or months away; how to insure the cargo (from the risk of being
lost at sea or to pirates or bandits); and last, how to protect against price fluctua-
tions in the value of the cargo across space (from point A to point B) and over time
(between shipping and delivery time). In many ways, the history of foreign exchange
and its derivative contracts parallels the increasingly innovative remedies that trad-
ers devised to cope with their predicaments.

Long confined to enabling international trade, foreign direct investment, and
their financing, foreign exchange has recently emerged as an asset class in its own
right. This largely explains the recent surge of money flowing through the foreign
exchange (FX or forex) market. Catalyzed by improved technology, the unrelent-
ing dismantling of foreign exchange controls, the accelerating pace of economic
globalization, and the design of powerful algorithmic trading models, the daily
turnover in the forex market now exceeds US$35 trillion, thus dwarfing equities and
fixed income securities markets. Surprisingly, though, only 10 percent of trading is
motivated by international trade of goods and services.
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This chapter first describes the institutional framework within which forex
transactions are carried out, emphasizing how Internet-based electronic automation
has overhauled the market microstructure. Second, it catalogs the different foreign
exchange products currently traded on the foreign exchange market. Last, it details
the mechanics of exchange rate quotations and explains how the foreign exchange
market, even though it is geographically dispersed, is very much one global market:
spatial arbitrage—also known as the Law of One Price—makes sure of it.

After reading this chapter you will understand:

® How the interbank foreign exchange market is organized.

m How the Internet is steadily displacing the “visible human hand” in currency
trading.

® What the different forex products are.

® The mechanics of exchange rates quotations and the meaning of bid-ask spreads.

® How spatial arbitrage transforms a geographically dispersed foreign exchange
market into one globally integrated marketplace.

HOW FOREX IS TRADED: THE INSTITUTIONAL FRAMEWORK

The FX market is by far the oldest and largest market in the world. It is the medium
through which end users of foreign exchange—exporters, importers, multinational cor-
porations, institutional investors, hedge funds, and central banks—are able to buy or
sell currencies as needed. Unlike the New York Stock Exchange, the Paris Bourse, or the
Chicago Board of Trade, which are physically organized and centralized exchanges for
trading stocks, bonds, commodities, and their derivatives, the foreign exchange market
consists of a network of trading rooms found mostly in commercial banks, foreign ex-
change dealers, and brokerage firms—hence its name of an interbank market. It is largely
dominated by approximately 20 major banks that trade via their network of branches,
which are physically dispersed throughout the major financial centers of the world—
London, New York, Tokyo, Singapore, Zurich, Hong Kong, Paris, and Shanghai.

Thus the interbank market consists of large multinational commercial banks whose
dealers trade either directly among themselves or with the help of brokers. In this sense
the interbank market is very much an interdealer market. Banks’ FX dealers act as prin-
cipals in transactions with customers and may commit the bank’s capital to one side of
the transaction. Very often, however, they will turn to another bank to close the trans-
action. In so doing they may find it beneficial to enlist the help of an FX broker, whose
principal function is to match a buyer with a seller in exchange for a commission but
without taking positions or holding an inventory of currency. Brokers were formerly
humans known as voice brokers, but today they are predominantly electronic brokers
(automated order-matching systems). It is generally estimated that approximately one-
third of all interbank FX trading is still in the form of direct dealing between banks’ FX
dealers while two-thirds is guided by either voice or electronic brokers.

The FX Trading Room

The key building blocks of the FX market are the trading rooms found at most banks
around the world. In appearance they look quite similar, with their rows of computer
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screens, fancy telephones, dedicated lines to customers and voice brokers, and direct
links to electronic broking systems and newsfeeds. In the 1960s, when FX started
to take off, foreign exchange trading rooms were linked simply by telephones (and
later telexes), which allowed for fast communication (but not quasi-instantaneous
as it is today with computer terminals and the Internet). Each currency trader would
have “before him a special telephone that links the trading room by direct wire to
the foreign exchange brokers, and the most important commercial customers. The
connections are so arranged that several of the bank’s traders can ‘listen in” on the
same call.”! Today telephone, telex, and facsimile machines play a secondary role as
computer terminals have established themselves as the undisputed medium of trans-
action allowing for instantaneous communication in this over-the-counter* market.
FX traders with display monitors on their desks are able to execute trades at prices
they see on their screens by punching in their orders on a keyboard.

FX trading, however, is not a stand-alone activity: Because exchange rates are
continuously fluctuating in response to news—whether that be developments in
interest rates, commodity prices, inflation, and other macroeconomic variables—FX
trading is an integral part of banks’ trading activities in other financial products,
including financial derivatives.

How Is the FX Trading Room Organized? Most trading rooms—also known as the “front
office”—would implement some degree of division of labor within the staff, with vari-
ous traders specializing in individual currencies or different products such as spot versus
forwards or FX swaps (see the next section for definitions of these different products).
Most FX trading is carried out on behalf of customers—so-called agency trading—but
banks may also trade for their own accounts using their own capital—proprietary
trading®>—handled by a separate group of traders. To manage the hectic flow of FX
deals, trading rooms are supported by “back offices” whose staff is responsible for
clearing and settling transactions, executing their payments, and managing risk.

How to Control FX Trading Foreign exchange trading is a very lucrative business, and
for many large commercial banks it may account for as much as 10 to 20 percent
of net profits. It is also a fast-paced and hectic activity with billions of dollars flow-
ing through trading rooms. Currency traders are required to observe trading limits
applied to a single transaction; for example, the bank may mandate that no single FX
trade be in excess of $100 million and that the aggregate limit of a trader’s net pos-
ition be no more than $25 million during the day, to be reduced to very close to zero
by the end of the business day to avoid unwelcome price surprises overnight. With-
out these rules, the bank CEO would lose sleep at night because of a few unauthor-
ized trades gambling away the bank’s capital. Indeed banks, for the most part, earn a

T A. R. Holmes and F. H. Scott, “The New York Foreign Exchange Market,” Federal Reserve
Bank of New York, 19635.

2 Over-the-counter means that FX brokers/dealers negotiate directly with one another. There
is no central physical exchange or clearinghouse.

3 Agency trading is consistent with the primary function of banks to act as financial inter-
mediaries and is a relatively low-risk activity. Proprietary trading, on the other hand, is akin to
hedge funds’ speculative trading and generates hefty (usually) but volatile profits for the bank.
Both activities should be kept separate with their own reporting and risk control systems.
Recent banking reforms in the United States severely curb FX proprietary trading.
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living by buying and selling foreign currencies at slightly different rates—also known
as the bid-ask spread—for their corporate customers. The idea is that the bank buys
currencies at a slightly lower FX rate than the rate at which it is selling, thereby gen-
erating slim but positive profit margins. This is indeed a relatively safe way to make a
living, as it does not entail outright speculative positions on currencies. In fact, most
banks have established control systems aimed at keeping traders honest by imple-
menting the square position requirement; this is nothing more than requiring that
each trader keep his or her trades in balance and that for each currency the amount
sold forward* in a given currency (or a liability position in that currency) equals the
amount purchased forward in that same currency (asset position).

Indeed, the computerized systems offer currency traders the opportunity to enter
orders that are then automatically matched with other outstanding orders already in
the system. This globally reaching and linking trading system substantially reduces
the time and cost of matching and settling trades and, more important, provides the
foreign exchange market with the ticker tape to record the actual prices at which
foreign exchange transactions are executed. However, it should be emphasized that
the specifics of the actual transaction (price and volume) have, so far, never been
made public, as foreign exchange markets’ biggest traders have profitably kept this
secret to themselves.

"The Market That Never Sleeps”

This ethereal, ubiquitous, electronic foreign exchange market is literally trading
around the clock. At any time during a 24-hour cycle, FX traders are buying and sell-
ing one currency for another somewhere in the world. By the time the New York FX
dealers start trading at 8:00 a.m. EST, major European financial centers have been
in full swing for four or five hours. San Francisco and Los Angeles extend U.S. FX
trading activities by three hours, and by dinnertime on the West Coast, Far Eastern
markets, principally Tokyo, Hong Kong, and Singapore, will begin trading. As their
trading activities draw to a close, Mumbai (Bombay) and Bahrain will have been
open for a couple of hours, and Western European markets will be about to start
trading, beginning the cycle all over again.

One major implication of a 24-hour currency market is that exchange rates do
provide a continuous real-time market assessment of new developments and there-
fore will change quasi-instantaneously in response to any new information. Thus,
FX traders must be light sleepers ready to work the night shift if necessary, since
they may need to act on news resulting in a very sharp exchange rate movement that
occurs on another continent in the middle of the night. However, over the course of
the day the volume of foreign exchange trading does not flow evenly, as illustrated
by Exhibit 5.1. A good portion of foreign exchange trading activity will happen
when most market participants are accessible and may become counterparties: This
happens when European and North American trading overlaps, which—given the
six-hour difference—is in the late afternoon in Europe and the morning in North

4 Forward contracts are defined and further discussed in the next section. Note that the square
positions requirement still allows for the mismatching of forward contracts’ maturities in a
given currency.
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America, when trading becomes very hectic. FX trading will usually subside in the
mid and late North American afternoon.

Buy Side Meets Sell Side in the FX Market®

The buy side or customer market refers to the market for end users of foreign
exchange. Customers include importers and exporters settling foreign currency
accounts, multinational corporations repatriating dividends or extending an intra-
corporate loan to one of their foreign affiliates or concluding a cross-border ac-
quisition, central banks intervening in the FX market or simply managing their
currency reserves, commercial banks extending a loan to a foreign client, insurance
companies adjusting a foreign claim, investment banks’ proprietary trading, and
hedge funds involved in carry trades or other forms of high-frequency algorithmic
trading (see left side of Exhibit 5.2). However, such FX transactions account for less
than 15 percent of the daily FX market turnover, and this percentage has actually
declined over the years; the other 85 percent of daily FX trading occurs within the
interbank market as FX dealers/brokers continuously adjust their inventories of
currencies.

Because it would be difficult for customers to find another customer directly as a
counterparty to their trade, they typically turn to their bank and declare their inten-
tion to trade by asking for a two-way quote® (thereby not revealing if they intend to
buy or to sell the given currency). In fact, some of the largest market makers in FX
trading, such as Deutsche Bank, Barclays, and UBS, have developed their own elec-
tronic trading platforms to better accommodate FX end users’ needs and to improve
bank-customer relationships.

Buy Side Meets Sell Side through a Bank FX Dealer

The bank FX dealer provides quotes directly to inquiring customers, thereby act-
ing as a market maker” (see arrow 1 in Exhibit 5.2). The bank would hope to use
its existing inventory of foreign exchange to meet its customers’ needs but is often
unable to do so. The bank’s dealer/trader will then turn to the interbank market
to cover the customer’s trade. He will ask for a quote from another bank (bi-
lateral trade) without revealing his real intentions to buy or to sell (but revealing
his identity) or how much of the currency he is interested in trading (see arrow 2
in Exhibit 5.2). The advantage of direct trading is that no commission has to be

5 Buy side refers to consumers and sell side to merchants. The buy side would, for example,
purchase euros (selling dollars) while the sell side is selling euros (buying dollars). Because of
the nature of forex trading, both buy and sell sides are buying one currency and selling the
other.

6 A two-way quote means that the bank would quote the price at which the bank would be
buying (bid) or selling (ask) the currency.

7 Market makers are dealers—generally based at a bank trading desk—ready to quote buy and
sell prices upon request. The market maker provides liquidity to the market and is compen-
sated by the spread between buy and sell rates.
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EXHIBIT 5.2 “Buy Side” Meets “Sell Side” in the FX Market

paid; there is, however, no guarantee that the trader has secured the best bargain.
Indeed, there are more than 1,000 banks trading foreign exchange and probably
more than 10,000 FX traders. Direct trading is thus decentralized and fragmented,
since transactions amount to bilateral deals between two dealers and cannot be
observed by other market participants. However, it should be noted that approxi-
mately 10 banks account for a disproportionate 50 percent share of FX trading in
each currency pair, with heaviest volumes found in $/€, $/£, and €/¥ transactions.
Specialization in terms of currency pairs traded is widely known among market
participants, which facilitates bilateral direct trading. However, it is next to im-
possible to know if, in such a physically dispersed market, the best possible deal
has been secured.

When FX Trading Is Mediated by Electronic Brokers The second approach is for the
bank FX trader to contact a broker (formerly referred to as a voice broker, but
more likely to be today an electronic broker); this is known as indirect trading®
(see arrow 3 in Exhibit 5.2). Brokers are sometimes referred to as bulletin boards.
“Brokers do not make prices themselves. They gather firm prices from dealers,

8 Voice brokers used to work through closed telephone networks, whereas electronic brokers
today use Reuters D3000 or Electronic Broking Services (EBS).
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and then communicate those prices back to dealers.”” Such broker-intermediated
trading used to be conducted over the phone, but today FX brokering is chan-
neled through two dominant computer systems—Reuters D3000'° and Electronic
Broking Services (EBS).!!

EBS dominates trading in the three major currency pairs—$/€, $/¥, and €/¥—
whereas Reuters leads in £ trading and other lesser or emerging market currencies.
Both electronic platforms are effectively electronic limit order books akin to the
electronic trading systems used by stock exchanges. A limit order book aggregates
buy and sell orders for a given currency by order of priority. Dealers when entering
their orders will also specify the volume they intend to buy/bid or sell/ask as well
as the price at which to buy or sell. The order is kept in the system until a corre-
sponding order with matching volume and price is entered or the order is revoked/
withdrawn by the original bidder. Posting limit orders through brokers will also
serve to protect the dealer’s identity. Brokers act as matchmakers and do not put
their own money at risk. Through computerized quotation systems such as Reuters
D3000 or EBS, electronic brokers monitor the quotes offered by the forex trading
desks of major international banks. By continuously scanning the universe of forex
traders, brokers perform a very useful searching function and provide the bank’s
forex trader with the best possible price. Such service is provided at a cost to its
users, as dealers will pay commissions to brokers with the hope of having accessed
the best possible deal.

Buy Side Meets Sell Side Directly through Electronic Communication
Networks (ECNs)

Increasingly, the buy side would rather access a multiple-dealer portal that functions
as a price aggregator or bulletin board, streaming quotes from key dealer banks that
are active and routing buy-side orders to the most cost-effective sell-side providers
(arrow 4 in Exhibit 5.2). Today this consumer segment has direct access to elec-
tronic communication networks (ECNs) such as FXall, FXconnect, or Currenex.
ECNs are electronic trading systems that automatically match buy and sell orders
placed by various customers and directly bypass (disintermediate) banks’ FX deal-
ers. Access to ECNs, however, is limited to subscribers who have an account with
a broker-dealer before their orders can be routed for execution. ECNs post orders

9 R. K. Lyons, The Micro-Structure Approach to the Foreign Exchange Market (Cambridge,
MA: MIT Press, 2001), 40.

10 Reuters introduced the Reuters Market Data Service (RMDS) as early as 1981, which al-
lowed for the exchange of information over computer screens but without actual trading. In
1989 Reuters Dealing 2000-1 replaced RMDS and allowed computer-based forex trading,
displacing telephone (and human) trading. The platform was updated in 1992 with Reuters
D2000-2 and again in 2006 with Reuters D3000.

' To counter the dominance of Reuters, Electronic Broking Services (EBS) was created in
1990 by a consortium of large banks—ABN-AMRO, Bank of America, Barclays, Chemical
Bank, Citibank, Commerzbank, Credit Suisse, Lehman Brothers, Midland, JPMorgan, Nat-
West, Swiss Bancorp, and Union Bank of Switzerland.



The Foreign Exchange Market 127

on their systems for other subscribers to view and then automatically match orders
for execution.

Has the human trader at major FX dealer banks been completely disinter-
mediated as a result of electronic automation of FX trading? Not quite. Accord-
ing to several industry reports, approximately one-third of all FX transactions
continue to be intermediated by traditional traders. The buy side of the market
channels a significant proportion of its business to FX dealers in order to keep the
relationship alive since it values the advisory content of human contact with trad-
ers. This is particularly true in times of market turbulence and high price volatility,
when FX traders prove to be especially useful as algorithmic pricing tends to err
or fail outright. Similarly, for currencies that are more lightly traded and for more
idiosyncratic tailor-made FX products, the buy side will benefit from the human
touch.

Further strengthening the functioning of the interbank market is the settlement
service offered by CLS Bank (standing for continuous linked settlements), which be-
gan operating on September 9, 2002, and links all participating countries’ payment
systems for real-time settlement. This eliminates or greatly reduces counterparty or
default risk in the settlement of spot transactions.!?

Algorithmic FX Trading With foreign exchange widely considered an asset class,
hedge funds and other institutional investors are increasingly relying on automated
trading models that seek and act instantly on market opportunities to generate
alpha. As new FX quotes and news items arrive on the newsfeed, they are in-
stantly incorporated into pricing and trading algorithms, which will trigger a buy
or sell order on a particular currency. Banks in turn have built pricing algorithms
to handle this new high-speed flow of FX trading and to better accommodate
the needs of their customers. Ironically, such algorithms make life tougher for
banks, as they help to squeeze the already thin gap between the prices at which
banks buy and sell currencies, where most of them make their profits; mean-
while, well-heeled corporate customers have followed suit by engineering their
own hedging algorithms.

Market Efficiency As emphasized previously, the FX market is best described “as a
multiple-dealer market. There is no physical location—or exchange—where dealers
meet with customers, nor is there a screen that consolidates all dealer quotes in the
market.”!? Because of its idiosyncratic microstructure, the order flow of foreign ex-
change transactions is not nearly as transparent as it would be in other multiple-dealer

12.0n January 26, 1974, the liquidation of Bankhaus Herstatt sent shock waves through the
foreign exchange market, giving new meaning to counterparty and settlement risk. On that
day several banks had released payment of Deutsche marks in Frankfurt in fulfillment of FX
transactions; in exchange Herstatt was supposed to deliver U.S. dollars in New York later
that day but failed to do so because it had ceased operations between the times of respective
payments (time zone difference). This type of settlement risk—a form of very short-term coun-
terparty risk—is often referred to as Herstatt risk.

13 Lyons, Micro-Structure Approach, 39.
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markets. There are no disclosure requirements for forex trading as there are for most
bond and equity markets, where trades are disclosed within minutes by law. Because
the volume of currency trades or order flow is generally not observable immediately,
the critical information about fundamentals that would have otherwise been made
available to all market participants is released more slowly, thereby impairing the
efficiency of the forex market.

Electronic trading, however, is metamorphosing the price discovery process and
speeding up price dissemination to the point of becoming quasi-instantaneous. In-
deed, with dealers and most customers now able to access current prices in real time,
the over-the-counter forex market is becoming increasingly transparent. With price
discovery quasi-automated and increasingly centralized, this over-the-counter mar-
ket is taking on some of the characteristics of centralized exchanges. However, even
if increased transparency and speedy, widespread price dissemination are bolstering
the informational efficiency of the forex market, secretive central banks’ intervention
in the spot market remains a major impediment.

FOREIGN EXCHANGE PRODUCTS

There are three major types of products traded in the forex market: spot, forward,
and swap. In all cases contracts are tailor-made.'* They are negotiated by the two
counterparties in amounts of no less than $1 million; worth noting is that the two
parties to the contract are left to assess and monitor the credit risk of their counter-

party.

® Spot contracts are transactions for the purchase or sale of currency for currency
at today’s price for settlement within two business days (one day if both parties
are domiciled in the same time zone, such as U.S. dollar for Canadian dollar or
Mexican peso).

® Qutright forward contracts are agreements to purchase or sell one currency for
another currency set today—in terms of delivery date, price, and amount—for
delivery at some future date. Delivery date is set for some time in the future (any
time usually between one week and 12 months) at a price agreed upon today
and known as the forward rate. No money changes hands when the contract
is agreed, although dealers may require their customers to provide collateral
in advance to minimize counterparty risk. At maturity of the contract, physical
delivery of the currencies will occur according to the terms agreed when the for-
ward contract was first entered into and regardless of the spot price prevailing
on the due date. If the forward contract is not matched with a spot transaction,
it is known as an outright forward.

14 Foreign exchange derivative products in the form of currency futures and options are also
traded as standardized products on organized exchanges such as the International Monetary
Market (IMM) in Chicago. See Chapter 7 for further discussion.
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For example, a forward contract entered today to purchase £100 million
for delivery in 90 days at the forward rate of $1.61 = £1 would require the
buyer to deliver $161 million in 90 days and receive £100 million. Should the
£ spot rate have depreciated to $1.58 = £1 on delivery day, the transaction
will still be executed at the less favorable rate for the purchaser of forward
pounds.

m FX swaps. If a forward contract is combined with a spot transaction, it is re-
ferred to as an FX swap. More specifically, foreign exchange swaps combine
two simultaneous transactions of equal amount, mismatched maturity, and
opposite direction with the same counterparty. For example, the bundling of the
spot purchase of €10 million for dollar at today’s price of $1.50 = €1 with the
60-day forward sale of the same amount of €10 million at the forward rate!® of
$1.48 = €1 would constitute a foreign exchange swap.

More complicated FX swaps would combine two forward contracts instead
of a spot and a forward transaction. For example, a forward-forward swap
could consist of a forward purchase of €10 million for delivery in 30 days at the
forward rate of $1.48 = €1 combined with the simultaneous (reverse) sale of €10
million at the rate of $1.49 = €1 for delivery in 60 days.

u Nondeliverable forwards (NDFs) are similar to regular forward exchange con-
tracts but do not require physical delivery of currencies. At maturity, settlement
is made in U.S. dollars for the difference between the NDF rate and the pre-
vailing spot rate, as the other currency is nondeliverable. This nondeliverability
feature is typically due to the fact that the other currency is the currency of an
emerging market country that maintains exchange controls and thereby limits
the convertibility of its currency. NDFs are second-best to forward contracts and
are therefore actively traded for currencies of countries such as China or India
that restrict an unfettered forward market.

® Cross-currency swaps combine two bonds of equal value and maturity but
denominated in different currencies. They commit the two bondholders to
(1) exchanging principal amounts at the then initial prevailing exchange rate,
(2) swapping a stream of interest payments denominated in two different cur-
rencies also at the initial exchange rate, and (3) re-exchanging the principal
amount also at the initial exchange rate.

In effect, currency swaps amount to a series of long-dated forward con-
tracts bundled into one. They should not be confused with FX swaps and are
similar in structure to interest rate swaps. As a practical matter, it is often only
the difference in interest between the two bonds that is actually paid between
the counterparties. These sorts of swap contracts do not necessarily require
the actual exchange of currencies at either the beginning or the end of the
contract’s life.

15 The forward rate is agreed upon today and binding 60 days later when the sale is consum-
mated regardless of what the spot rate may be on that day. The forward rate is set according to
the interest rate parity formula discussed in Chapter 6. Examples of transactions necessitating
such contracts are provided in Chapter 6.
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EXHIBIT 8.3 Global Foreign Exchange Market Turnover:* Daily Averages in April 2010
(Billions of U.S. Dollars)

Instrument/Maturity 1998 2001 2004 2007 2010
Foreign exchange instruments 1,527 1,239 1,934 3,324 3,981
Spot transactions” 568 386 631 1,005 1,490
Outright forwards® 128 130 209 362 475
Up to 7 days 65 51 92 154 219
Over 7 days 62 80 116 208 256
Foreign exchange swaps® 734 656 954 1,714 1,765
Up to 7 days 528 451 700 1,329 1,304
Over 7 days 202 204 252 382 459
Currency swaps 10 7 21 31 43
Options and other products® 87 60 119 212 207
Memo:
Turnover at April 2010 1,705 1,505 2,040 3,370 3,981
exchange ratesd
Estimated gaps in reporting 49 30 116 152 144
Exchange-traded derivatives® 11 12 26 80 168

3Adjusted for local and cross-border interdealer double counting (i.e., net-net basis).
bPreviously classified as part of the so-called traditional FX market.

“The category “other FX products” covers highly leveraged transactions and/or trades whose
notional amount is variable and where a decomposition into individual plain-vanilla compo-
nents was impractical or impossible.

4Non-U.S. dollar legs of foreign currency transactions were converted into original currency
amounts at average exchange rates for April of each survey year and then reconverted into
U.S. dollar amounts at average April 2010 exchange rates.

¢Sources: FOW TRADEDATA; Futures Industry Association; various futures and options ex-
changes. Reported monthly data were converted into daily averages of 20.5 days in 1998,
19.5 days in 2001, 20.5 days in 2004, 20 days in 2007, and 20 days in 2010.

A breakdown of the relative importance of each FX product is provided in
Exhibit 5.3. According to the most recent triennial survey by the Bank for Inter-
national Settlements (see Exhibit 5.4), the FX market averaged $4 trillion of daily
trading in April 2010, with one-third accounted for by spot transactions (Wall
Street has a daily turnover of approximately $75 billion). The U.S. dollar was in-
volved in 86 percent of all FX transactions, while the euro was a distant second
at 37 percent. London is the undisputed hub of FX trading with a daily volume
of $1.359 trillion, followed by New York City with $661 billion during the same
month of April 2010.
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2007

O Spot transactions
[ Outright forwards
and FX swaps

O Currency swaps

[0 Options and other

2010

O Spot transactions
[ Outright forwards
and FX swaps

O Currency swaps

[ Options and other

EXHIBIT 5.4 Foreign Exchange Market Turnover by Instrument

Note: Adjusted for local and cross-border interdealer double counting (i.e., net-net basis).
Excludes estimated gaps in reporting.
In billions of U.S. dollars.

Source: Bank for International Settlements triennial survey of the FX market (2010).

EXCHANGE RATE QUOTATIONS

It is relatively easy to find currency prices: Most financial newspapers such as the
Financial Times and the Wall Street Journal publish detailed quotes at the close of
the trading day, which means that by the time you read your paper the quotes are
obsolete. Of course you can turn to various websites that will provide quotes in
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real time—Bloomberg and Reuters being the best known and used widely by pro-

fessionals in trading rooms of multinationals and financial institutions. Yahoo! Fi-

nance and other Internet sites are accessible free of charge to retail consumers.

Exchange rates—because they are relative prices—can be quoted in two ways:

® The direct way (American terms'®) will price one unit of foreign currency in
terms of the domestic currency. For example, a currency trader at the New York
City desk of Citibank will quote the U.S. dollar ($)/euro (€) as $1.3100 = €1 or
$1.3100/€. We denote the exchange rate as Sg¢(t) = 1.3100 where S is the spot
price at time ¢ of one € (second subscript) priced in $ (first subscript).

® The indirect way (European terms) will price one unit of domestic currency in
terms of the foreign currency. Thus the euro (€)/U.S. dollar exchange rate would
be quoted as €0.7600 = $1 or €0.7600/$ or, to use our notation, Se ¢(¢) = 0.7600.

Most interbank quotations around the world are stated in indirect or Euro-
pean terms. For example, the Swedish krona/U.S. dollar pair would be quoted as
SEK 7.8100/$. Similarly, the Indian rupee/U.S. dollar pair would be stated as INR
52.0000/$ (note that the European terms characterization of an exchange rate quo-
tation applies to Asian or other non-European currencies). There are two important
exceptions to this rule: Both the pound sterling and the euro are routinely quoted in
American terms—that is, as the U.S. dollar price of one pound or one euro. In the
case of the pound sterling this is due to historical reasons dating back to the nine-
teenth century when the City of London was the undisputed hub of international
commerce, finance, and insurance. The euro of course is still relatively young, as
the single currency was launched in 1999, and one may surmise that, by imposing
indirect quotations against the rest of the world, euro-land (the countries making up
the euro-zone) would immediately achieve the status of reserve currency. Exchange-
traded currency futures and options, which are discussed in some depth in Chapter 7,
are also generally quoted in American terms.

Referring to published quotes in the Wall Street Journal of October 29, 2011
(see Exhibit 5.5), the reader will note that for each currency (column 1) exchange
rates are provided for the prior day—October 28. For each day, exchange rates are
provided as both direct and indirect quotes against the U.S. dollar.

Q: Referring to currency quotations for October 28, 2011, in the Wall Street
Journal (Exhibit 5.5), what is the direct and indirect quote for the Turkish
lira (TRY) against the U.S. dollar? What is the relationship between the two
quotes?

A: Tt takes $0.6922 to buy one Turkish lira (direct or American quote) and
1.4447 Turkish lira will buy one US$ (indirect quote or European quote). One
rate is the reciprocal of the other: $0.6922/TRY = 1/(TRY 1.4447/$).

16 Strictly speaking, American and European terms quotations refer to currency pairs includ-
ing the U.S. dollar. Since the U.S. dollar is still by far the world reserve and vehicle currency, it
is the case of 75 percent of all forex transactions.
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EXHIBIT 8.5 U.S. Dollar Foreign Exchange Rates in Late New York Trading for

October 29,2011
Country/Currency In US$ Per US$ YTD Chg (%)
Americas
Argentina peso* 0.2525 3.9604 4.2
Brazil real 0.5930 1.6863 -3.3
Canada dollar 0.9802 1.0202 -3.0
1-mos forward 0.9795 1.0209 -2.9
3-mos forward 0.9780 1.0225 -2.7
6-mos forward 0.9758 1.0248 -2.5
Chile peso 0.002079 481.00 -5.2
Colombia peso 0.0005563 1,797.59 -12.0
Ecuador U.S. dollar 1 1 Unch
Mexico peso* 0.0798 12.5376 —4.1
Peru new sol 0.3585 2.789 -3.5
Uruguay peso# 0.04940 20.24 3.6
Venezuela b. fuerte 0.232851 4.2946 100.0
Asia-Pacific
Australian dollar 0.9730 1.0277 -7.7
China yuan 0.1495 6.6900 -2.0
Hong Kong dollar 0.1289 7.7588 0.1
India rupee 0.02254 44.366 —4.4
Indonesia rupiah 0.0001121 8,921 -5.4
Japan yen 0.012004 83.31 -10.5
1-mos forward 0.012007 83.28 -10.5
3-mos forward 0.012017 83.22 -10.6
6-mos forward 0.012033 83.10 -10.6
Malaysia ringgit 0.3241 3.0855 -9.9
New Zealand dollar 0.7441 1.3439 -2.5
Pakistan rupee 0.01159 86.281 2.2
Philippines peso 0.0229 43.745 -5.9
Singapore dollar 0.7623 1.3118 -6.7
South Korea won 0.0008842 1,130.97 -3.0
Taiwan dollar 0.03195 31.299 -2.2
Thailand baht 0.03314 30.175 -9.5
Vietnam dong 0.00005131 19,490 5.5
Europe
Czech Rep. koruna 0.05640 17.731 -3.8
Denmark krone 0.1849 5.4083 4.1
Euro area euro 1.3780 0.7257 3.9

(continued)
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EXHIBIT 5.5 (Continued)

Country/Currency In US$ Per US$ YTD Chg (%)
Hungary forint 0.005029 198.85 5.2
Norway krone 0.1716 5.8275 0.5
Poland zloty 0.3498 2.8588 0.3
Russia rublef 0.03282 30.469 0.5
Sweden krona 0.1490 6.7114 -6.2
Switzerland franc 1.0255 0.9751 -5.8
1-mos forward 1.0258 0.9748 -5.8
3-mos forward 1.0264 0.9743 -5.9
6-mos forward 1.0273 0.9734 -5.8
Turkey lira** 0.06922 1.4447 -3.4
UK pound 1.5836 0.6315 2.1
1-mos forward 1.5832 0.6316 2.1
3-mos forward 1.5825 0.6319 2.1
6-mos forward 1.5815 0.6323 2.1
Middle East/Africa
Bahrain dinar 2.6525 0.3770 Unch
Egypt pound* 0.1757 5.6931 3.8
Israel shekel 0.2756 3.6284 -4.3
Jordan dinar 1.4129 0.7078 Unch
Kuwait dinar 3.5167 0.2844 -0.9
Lebanon pound 0.0006664 1,500.60 -0.1
Saudi Arabia riyal 0.2666 3.7509 Unch
South Africa rand 0.1441 6.9396 -6.3
UAE dirham 0.2723 3.6724 Unch
SDRft 1.5587 0.6416 0.6

*Floating rate; TFinancial government rate; ¥Russian central bank rate; **Rebased as of
January 1, 2005; TtSpecial drawing rights (SDRs) from the International Monetary Fund
based on exchange rates for U.S., British, and Japanese currencies.

Note: Based on trading among banks of $1 million and more, as quoted at 4 r.m. EST by
Reuters.

Source: Wall Street Journal, October 29, 2011.

It is important to remember that the direct and indirect quotes are exactly the
same thing since one is the exact reciprocal of the other. For example, the relation-
ship between the direct and indirect €/$ exchange rate quotations is simply:

1

€0.76/$ = =
Ses(2)

1
$131/€ OF Sestd)



The Foreign Exchange Market 135

For most heavily traded currencies such as the pound sterling or the Japanese
yen, one-month, three-month, and six-month forward dollar rates are also provid-
ed—a topic to which we will return later in this chapter.

NICKNAMES IN THE FX MARKET

Currency traders often refer to currency pairs by their nickname rather their for-
mal name. The U.S. dollar and pound sterling pairing is known as the cable (from
the days when exchange rates between London and New York were communi-
cated by transatlantic cable). The Canadian dollar as the Loonie, the Swiss franc
as the Swissie, the Australian dollar as the Aussie, and the New Zealand dollar as
the Kiwi. More recently, the pound sterling paired with the euro is referred to as
the Chunnel and as the Geppie when the pound is paired with the Japanese yen.

Currency Symhols

Rather than writing the full name of each currency, parties entering into foreign ex-
change contracts use abbreviations that should be easily understood. The International
Organization for Standardization (its acronym ISO is the classical Greek word for
equal) established currency abbreviations now widely used in both trading rooms and
commercial transactions. ISO currency symbols are the two-letter country code and a
third letter from the name of the currency. For example, the Canadian (CA) dollar (D)
is denoted as CAD. Similarly, the Thai (TH) baht (B) is abbreviated as THB. Exhibit 5.6
provides a comprehensive list of such symbols. For the widely traded currencies, the
time-honored symbols for the U.S. dollar ($), pound sterling (£), Japanese yen (¥), and
euro (€) are used in this book; all other currencies are denoted by their ISO symbols.

Cross-Rates

As indicated earlier, most FX trading involves the U.S. dollar on one side of the trans-
action, and as a result currencies tend to be quoted either directly or indirectly in
terms of the dollar price of one unit of foreign currency i: Sg () = 1/S, ¢(¢). But suppose
a bank customer wants to sell yen (¥) for Australian dollars (AUD). How should the
bank quote a cross-rate Sy aup(#) (which is not readily available) when available rates
are yen against U.S. dollars Syg¢(¢) = 76 and U.S. dollars against Australian dollars
Ss.aup(t) = 1.122 Believe it or not, the bank will first buy U.S. dollars with yen and
then purchase Australian dollars with the U.S. dollar proceeds. It will therefore quote
a cross-rate based on the respective rates of both currencies against the U.S. dollar:

¥76 — $1 — AUD 1/1.12 = AUD 0.89

or it will cost:1”
¥85=AUD 1

or, to use our notation: Sy aup() = Sy ¢(£) X Sg aup(Z).

17 Since it costs ¥76 to buy AUD 0.89, it will cost ¥(76/0.89) = 85 to buy AUD 1.
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EXHIBIT 8.6 Currency Symbols
ISO ISO
Currency Currency

Country Currency Code Country Currency Code
Argentina New peso  ARS Malaysia Ringgit MYR
Australia Dollar AUD Mexico Neuvo peso  MXN
Bahrain Dinar BHD New Zealand Dollar NZD
Brazil Real BRL Norway Krone NOK
Canada Dollar CAD Pakistan Rupee PKR
Chile Peso CLP Peru New sol PEN
China Renminbi ~ CNY Philippines Peso PHP
Colombia Peso COoP Poland New zloty ~ PLN
Czech Republic Koruna CZK Russia Ruble RUB
Denmark Krone DKK Saudi Arabia Riyal SAR
Ecuador U.S. dollar  USD Singapore Dollar SGD
Euro-zone* Euro (€) EUR South Africa Rand ZAR
Hong Kong Dollar HKD Sweden Krona SEK
Hungary Forint HUF Switzerland Franc CHF
India Rupee INR Taiwan Dollar TWD
Indonesia Rupiah IDR Thailand Baht THB
Israel Shekel ILS Turkey Lira TRL
Japan Yen (¥) JPY United Arab Emirates Dirham AED
Jordan Dinar JOD United Kingdom Pound (£) GBP
Korea, South ~ Won KRW United States Dollar (§)  USD
Kuwait Dinar KWD Uruguay New peso EYU
Lebanon Pound LBP Venezuela Bolivar VEB

*The euro-zone includes Austria, Belgium, Cyprus, Estonia, France, Germany, Greece, Ireland,
Italy, Luxembourg, Malta, Netherlands, Portugal, Slovakia, Slovenia, and Spain.

The reader should note how easy it is to express the cross-rate in the first and
last subscript currencies by simply adding the U.S. dollar as the middle subscript/
currency. The reader may still wonder why the bank is taking this detour via the U.S.
dollar rather than directly trading yen for Australian dollars. The reason has to do
with how banks organize their forex trading activities. They would typically have a
trader or trading desk dedicated to a given currency against the U.S. dollar, reflect-
ing a heavy trading traffic in that currency pair. Let’s say 10 currencies are heavily
traded against the U.S. dollar. That means the bank must have a minimum staff of 10
currency traders—and probably more. Ten currencies also correspond to 45 cross-
rates (exclusive of said currency vs. the U.S. dollar). It would indeed be unprofitable
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to make a market in so many cross-rates, and that’s why banks concentrate for the
most part on trading currencies against the U.S. dollar.

Bid-Ask Spreads

To complicate matters somewhat, a typical foreign exchange quotation gives two
rates rather than one. The bid price is the price at which an FX trader in the market
is willing to buy (remember b for buy) and it is quoted first. The ask or offer price,
is the price at which a trader is willing to sell. For example, suppose the euro is
quoted in U.S. dollar terms as 1.2504-54. This means that our FX trader is willing
to buy euros at $1.2504 (the bid price) and sell them at $1.2554 (the ask price).
Usually the FX trader gives the quote as 04-54, assuming that the counterparty
knows the “big” figure—in this case 1.25. As one would expect, the bid price is
lower than the ask price; the difference is known as the bid-ask spread. Thus the
cost of transacting in the foreign exchange market can be expressed in percentage
terms as:

Ask price — Bid price

Spread % = 100
prea Bid price 8
_1.2554-1.2504 _ 0.40%
1.2504

The difference between the bid price and the ask price is the bank’s compen-
sation for making the trade, which is the reason why banks do not charge com-
mission fees. The FX trader is in effect a market maker in the currency he or she
trades, who will keep an inventory of said currency. In this sense the spread is the
cost of being in business, tying up capital in order to maintain an inventory and
being compensated for bearing the risk of holding in inventory an asset whose
value is volatile. For widely traded currencies such as the euro, the Japanese yen, or
the pound sterling and trades of at least $1 million, the size of the bid-ask spread
is approximately 0.2 to 0.5 percent. Its size varies from one currency to another.
For a given currency, the spread depends on the level of competition among FX
traders for that currency, the currency’s volatility, and the average volume of daily
trading. Less heavily traded currencies from emerging market countries such as
the Russian ruble, the Turkish lira, the South African rand, and many others will
exhibit wider spreads that reflect in part their volatility and the thinness of their
currency market.

Direct versus Indirect Quotation of the Bid-Ask Spread Bid-ask exchange rates can also
be expressed as the euro price of one U.S. dollar: The reciprocal of the bid price be-
comes 1/1.2504 = €0.7997/$ and, similarly, 1/1.2554 = €0.7966/$ for the ask price.
The reader may wonder why the reciprocal of the bid price is now more expensive
than the reciprocal of the ask price when quoted in euro terms per one U.S. dollar. In
effect, when the bank is offering to buy euros for $1.2504 (the bid price for euros)
it is also offering to sell U.S. dollars for €0.7997 (the ask price for U.S. dollars). In
other words, the reciprocal of the bid price for euros has become the ask price for
U.S. dollars.
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O: Explain why the reciprocal of the ask price is cheaper than the reciprocal of
the bid price when quoted in euro terms per one U.S. dollar.

A: When the bank is offering to sell euros for $1.2554 (the ask price for eu-
ros), it is also offering to buy U.S. dollars for €0.7966 (the bid price for U.S.

dollars): The reciprocal of the ask price for euros has become the bid price for
U.S. dollars.

Cross-Rates with Bid-Ask Spreads Assume that the Thai baht (THB) is quoted as THB
30.2511-3987 per $1 and that the Japanese yen (¥) as 76.2518-7985 per $1. What
is the cross ¥ price for buying one Thai baht that the bank would quote? The cross-
rate Syp(f) combines two transactions: purchase of U.S. dollars (selling yen) at the
asking price of Sy ¢(t) = 76.7985 and buying Thai baht (selling U.S. dollars) at the
asking price of Sg p(¢) = 1/30.2511 (which is the reciprocal of the bid baht price for
U.S. dollars):

76.7985
¥76.7985 — $1 — THB 30.2511 or ¥ 302511 - ¥2.24/THB

Or in terms of our notation, the yen bid price for baht is:

! =2.24
30.2511

Sy Hp(f) = Sy,s(2) X SgrHe(2) = 76.7985 %

Spatial Arbitrage and the Law of One Price

Our discussion in Chapter 2 of the equilibrium exchange rate set in a two-currency
world made no mention of the geographical origin of the quotation. Because FX
traders are part of a worldwide network of trading desks at banks, brokerage firms,
hedge funds, or multinational corporations rather than being housed together in a
centralized market, it is most unlikely that they will quote identical exchange rates
at a given point in time. These price discrepancies are inevitable in a geographically
dispersed market such as the foreign exchange market and are generally referred to
as price dispersion. For example, is 1.71 the dollar price of one pound prevailing in
New York City, London, or in some other distant foreign exchange market such as
Singapore? As it turns out, the matter is irrelevant because of the integrative role
played by arbitrageurs.

Suppose, for instance, the price of one pound is 1.72 in London but only 1.70
in New York City.!® Exchange arbitrageurs (that is, currency traders manning the
foreign exchange desks of large banks and assisted by computer models) will cor-
rect the discrepancy in prices quoted for the same currency (pounds) in two distinct

18 This assumes that both markets are trading simultaneously. Because of different time zones,
overlapping trading hours are relatively limited.
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geographical locations (London and New York City) by buying pounds in New York
City at $1.70 and selling them in London at $1.72.1° Increased demand for pounds
will push up the price of pounds in New York City while, at the same time, increased
supply of pounds in London will push down the rate until one single price prevails
in both locations. As a result, foreign exchange arbitrageurs provide the mechanism
whereby geographically distinct exchange markets are integrated in an economic
sense. This equilibrium condition can be expressed as:

$ price of one £ in New York = $ price of one £ in London = $ price of one
£ in Singapore
or formally,

[S$,£(t)]NeW York = [S$,£(t)]London = [S$,£(t)]Singapore

where S £(t) denotes the spot dollar price of one pound for immediate delivery
prevailing at time .

Trilateral Arbitrage The preceding condition of bilateral equilibrium can be easily
generalized by relaxing the restrictive assumption of a two-currency world. Let us
consider first, as an intermediate step, a three-currency world (U.S. dollar, British
pound, and euro). Arbitrageurs’ operations will ensure that purchasing pounds
directly with dollars at the unit price of Sgs(¢) or through the intermediary of
a third currency—for example, the euro (€)—should be equivalent alternatives.
That is,

$ price of one £ = $ price of one € x € price of one £
Ss.,(t) = S ¢(t) X Se £(2)

where Sg ¢(¢) denotes the dollar price ($) of one euro (€) for spot delivery prevailing
at time ¢, and Se £(t) denotes the € price of one pound (£) for spot delivery also pre-
vailing at time ¢. The trilateral equilibrium condition simply expresses that whether
dollars are used to purchase one pound or to purchase the amount of euros neces-
sary to acquire one pound, the costs incurred should be identical. Suppose, for in-
stance, arbitrageurs were confronted with the following configuration of exchange
rates:

Ss£(t) = 1.72, Sg ¢(t) = 1.41, Se.4(t) = 1.20

Here indirect purchase of pounds—that is, purchasing euros first and using the re-
sulting proceeds to purchase pounds—would cost them only 1.69 U.S. dollars as
opposed to a direct purchase of pounds at a cost of 1.72 U.S. dollars. Arbitrageurs
would thus net a profit of 3 cents per pound transacted by buying pounds indirectly

19 Arbitrageurs would thus net 2 cents for each pound bought in New York City and sold
in London. Transaction costs incurred in such arbitrage operations will reduce the profit of
2 cents per pound. However, such transaction costs are generally very small in relation to the
amount that may be transacted.
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at $1.69/£ and selling immediately at $1.72/£. Each € costs $1.41, and each £ costs
€1.20. Indirect purchase of £ via € thus costs ($1.41/€) x (€1.20/£) = $1.69/£:

Indirect £ purchase costs: £1 — €1.20/£ = €1.20/£ x $1.41/€ = $1.69/£
This is cheaper than direct £ purchase at the cost of $1.72, or, using our notations:
Ss.(t) = Sge(t) x Se ¢(t) =1.41 x 1.20 = 1.69

In doing so, however, both the dollar price of euros and the euro price of pounds
should be driven up as a result of stepped-up purchases, whereas the dollar price
of pounds should be driven down because of the additional sales of pounds, since
arbitrageurs are buying pounds indirectly at $1.69/£ and selling at the higher direct
rate of $1.72/£ until the trilateral equilibrium condition is obtained. Thus, regardless
of where dollars are traded for pounds, spatial arbitrage ensures that the foreign ex-
change rate will be the same. This is what is generally known as the Law of One Price.

Forward Exchange Contracts

We defined earlier a forward exchange contract as a commitment to buy or sell a
certain quantity of foreign exchange on a certain date in the future (the maturity of
the contract) at a price (the forward exchange rate) agreed upon when the contract
is signed (the present).

Consider, for example, the case of a 90-day forward sale contract of 100 million
pounds sterling (£) for U.S. dollars ($) at the forward rate of $1.5135 per £1, denot-
ed as F(90) = 1.5135.20 At delivery time, 90 days later, fulfillment of the sale contract
calls for the delivery of 100 million pounds sterling in exchange for taking delivery
of 151.350 million U.S. dollars.

More generally, the forward exchange rate itself is defined as the domestic cur-
rency price ($) of one unit of foreign currency i for delivery at a stipulated future
date; the symbol used is F(d), where d is the time interval between the day the con-
tract is signed and the day the actual transaction takes place. In this example, we
would simply write:

F(90) =1.5135
Forward Discount and Premium A foreign currency is said to be at a forward discount
when the domestic currency forward price of one unit of foreign currency i is less

than its spot price:

F(d) < 8(0)

20The definition of a forward purchase contract would be symmetrical. A forward option con-
tract would allow the transaction to leave the maturity of its commitment open within a given
time period. Characteristically, option forward contracts provide for the delivery of foreign
exchange to be made within the first, middle, or last 10 days of the month (option period)
rather than on a specific date.
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Conversely, a foreign currency is said to be at a forward premium whenever the
domestic currency forward price of one unit of foreign currency i is more than its
spot price:

F(d) > S(0)

As an illustration, on June 12,2011, the following exchange rates were prevail-
ing for one pound sterling as expressed in U.S. dollars:

Spot exchange rate (today): S(0) =1.5255
Forward exchange rate (30 days): F(30) =1.5201
Forward exchange rate (90 days): F(90) =1.5135

The forward discount for the pound sterling F(d) — $(0) is seen widening over
the next three months:

F(30) — S(0) = 1.5201 — 1.5255 = -0.0054
F(90) - S(0) = 1.5135 — 1.5255 = -0.0120

Implicit Interest Rate Premiums and discounts over a d-day period are generally ex-
pressed as percentage earnings per year. This annualized earnings rate is called the
implicit interest rate and lends itself directly to comparison with interest rate differ-
entials. It is defined as:

S F(d)-S(0) 360
Implicit interest rate = —, ~—— X——

S(0) d

In the previous example, the annualized implicit interest rate corresponding to
the different maturities would be computed as:

FR0)-5(0), 360 _ -0.0054 ' 360 _ _, 43,
S(0) 30 1.5255 30

or a 4.32 percent per annum discount and

Fo0)-5(0) 360 _ -0.0120 360 _ _, ¢
S(0) 90 1.5255 90

or a 3.15 percent per annum discount.

The practical usefulness of the implicit interest rate will become clear in the con-
text of the interest rate parity theory discussed in the next chapter, when it is com-
pared to interest rate differentials. More specifically, according to the interest rate
parity theory, when interest rates and exchange rates are free to adjust (no central
bank intervention), the forward premium or discount on a foreign currency is equal
to the difference in interest rates between the domestic currency and the foreign
currency. A foreign currency commanding a higher interest rate than the domestic
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currency is at a forward discount; conversely, a foreign currency commanding a
lower interest rate it is at a forward premium.

Q: It is September 1, 2012, and Crédit Suisse’s head currency strategist has
just learned from her chief economist that there is an 80 percent chance that
Greece will leave the euro-zone by year-end. At that time, the Swiss National
Bank would abandon its unofficial peg to the euro at CHF 1.20 = €1 with an
immediate appreciation of the Swiss franc of 12 to 15 percent against the euro.
Current three- and six-month forwards are quoted at CHF 1.1900 and CHF
1.1750 = €1. How should she speculate?

A:The currency trader would sell six-month forward the euro forward at CHF
1.1750 hoping that the euro would indeed devalue by 12 to 15 percent to
CHEF 1.0800 or 1.0500. At maturity of the contract, our trader would purchase
euros at their depreciated value of CHF 1.0500 and immediately deliver each
euro, receiving the forward rate of CHF 1.1750 for a profit of CHF 1.1750 —
CHEF 1.0500 = CHF 0.1250 per euro sold forward.

Bid and Offer/Asked Quotations As pointed out earlier, spot and forward interbank quo-
tations are announced as two prices rather than one: a bid price at which the dealer
is willing to buy another currency and an offer/asked price at which he or she is will-
ing to sell the currency. Dealers will bid (buy) at a somewhat lower rate than they
offer (sell), with the spread between both rates constituting their profit.

Suppose the pound sterling is quoted at $1.5250-1.5260. This means that banks
are willing to buy/bid pounds at $1.5250 and to sell/offer at $1.5260. In practice,
dealers will not quote the full rate to each other but instead quote the last two
digits of each currency price—in this case, 50-60. Assuming that the leading digits
are displayed on a video screen, which is the primary medium for communicat-
ing exchange rates, the bid and offer spot rate for pound sterling would appear as
1.5250-60. Similarly, suppose a one-month forward rate is quoted as 53-56 discount
and a three-month forward rate as 182-187 discount. Such quotes should be directly
substracted from the spot bid/offer outright quotation, in this case:

Outright quotations: Spot exchange rate 1.5250-60
One-month forward rate 1.5197-1.5204
Three-month forward rate 1.5068-73

Point quotations: Spot exchange rate 50-60
One-month forward rate 53-56
Three-month forward rate 182-187

As in the case of spot foreign exchange rates, the spread between bid and offer rates
for a forward currency is based on the breadth and depth of the market for that cur-
rency, as well as on the currency’s volatility. In the case of a widely traded currency,
the spread will range from 0.2 to 0.6 percent, and a higher spread will occur for less
heavily traded currencies.
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SUMMARY

1.

N

D

a

The foreign exchange market is the oldest and largest financial market. It trades
around the clock—24/7. The trading volume is at its highest when both Western
Europe and the Eastern United States are trading.

One major implication of a 24-hour currency market is that exchange rates do
provide a continuous real-time market assessment of new developments and
therefore will change quasi-instantly in response to any new information. Further-
more, electronic trading is metamorphosing the price discovery process and
speeding up price dissemination to the point of its becoming quasi-instantaneous.
With price discovery quasi-automated and increasingly centralized, this over-
the-counter market is taking on some of the characteristics of centralized ex-
changes. However, even with increased transparency and speedy widespread
price dissemination bolstering the informational efficiency of the forex market,
secretive central banks’ intervention in the spot market remains a major impedi-
ment to full market efficiency.

. The forex market is made up of two distinct but closely connected tiers: the

customer market (buy side) and the interbank market (sell side). The interbank
market consists of large multinational commercial banks whose dealers trade
either directly among themselves or with the help of brokers. In this sense the
interbank market is very much an interdealer market.

. Banks’ FX dealers act as principals in transactions with customers and may take

one side of the transaction, thereby committing the bank’s capital. Very often,
however, they will turn to another bank to close the transaction. In so doing they
may find it beneficial to enlist the help of an FX broker, whose principal func-
tion is to match a buyer with a seller in exchange for a commission but without
taking positions or holding an inventory of currency. Brokers were formerly
humans known as voice brokers, but today they are predominantly electronic
brokers (automated order-matching systems).

Foreign exchange products are traded on a spot basis (for immediate deliv-
ery) and a forward basis (for delivery at future dates, usually one, three, or six
months ahead). Forward products include outright forwards, forex swaps, and
nondeliverable forward contracts.

Foreign exchange rates are quoted on a bid/ask basis depending upon whether
the bank is buying/bidding or selling/asking. The bid price is slightly lower than
the ask price, reflecting the profit that the bank is realizing in trading currencies.
The difference between the bid price and ask price is called the spread.

. Spatial arbitrage ensures that exchange rates prevailing in different market

locations are quasi-identical. Price discrepancies are indeed corrected by ar-
bitrageurs (primarily forex traders at large banks) through their swift (if not
quasi-instantaneous) purchase of the currency where it is a little cheaper for

immediate sale where it is slightly more expensive until exchange rates are equal.
This the Law of One Price.

. Forward exchange contracts are defined as a commitment to buy or sell a certain

quantity of foreign exchange on a certain date in the future (the maturity of the
contract) at a price (the forward exchange rate) agreed upon when the contract
is signed (the present).
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9.

A foreign currency is said to be at a forward discount when the domestic cur-
rency forward price of one unit of foreign currency is less than its spot price.
Conversely, a foreign currency is said to be at a forward premium whenever the
domestic currency forward price of one unit of foreign currency is more than its
spot price.

QUESTIONS FOR DISCUSSION

B WD =

[ ]

11

16.
17.

18.

. What is the basic function performed by the foreign exchange market?

. What are the differences between an FX trader/dealer and an FX broker?

. Contrast a voice broker with electronic broking systems.

. What are the activities performed by the front office and back office of a trading

room?

. What is algorithmic trading?
. Do you believe that currency traders are a dying species?
. Why is foreign exchange trading directly linked to trade in goods and services

accounting for only 15 percent of the foreign exchange market turnover?

. Why is the foreign exchange market often referred to as “the market that never

sleeps”?

. Why is foreign exchange considered an asset class?
. Why is the price of Swiss franc for U.S. dollar in Zurich and New York City

almost—but not quite—the same? What do you think explains the small differ-
ence in rates?

. What is meant by bilateral arbitrage in the foreign exchange market?
12.
13.
14.
15.

What is meant by trilateral arbitrage in the foreign exchange market?

What is the bid-ask spread in foreign exchange?

State the Law of One Price. Why does it hold in the foreign exchange market?
Would you expect the bid-ask percentage spread to be different for the Indone-
sian rupiah versus the U.S. dollar than for the Japanese yen?

What is the meaning of a forward premium or discount?

What is the difference between a forward and a nondeliverable forward con-
tract? For which currencies are nondeliverable forward contracts usually traded?
What is the implicit interest rate for a given currency?

PROBLEVIS

1.

Currency quotations. Ford Motor Company has successfully negotiated the sale
of Volvo Car Corporation for the cash amount of SEK 10 billion. Svenska Han-
delbank quotes the Swedish krona at SEK 6.7100-37 = US$1. What is the dollar
amount that Ford Motor Company will receive?

. Bid-ask prices. A currency trader at UBS in New York City quotes to a customer

the dollar-Swissie as CHF 1.1975-85 = US$1. What is the bid price for the U.S. dol-
lar? What is the bid price for the Swiss franc? At what price is UBS willing to sell
Swiss francs to its customer? What is the percentage spread of the bid-ask quote?

. Currency quotations. Weyerhaeuser Inc.—the U.S. lumber multinational—

is importing a shipment of pine trees from Canada. The invoice is for CAD
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6.

7.

250 million. Wells Fargo’s currency trader quotes the Canadian dollar at CAD
0.9802-47 = US$1. What is the U.S. dollar cost of this import transaction for
Weyerhaeuser Inc.?

. Bilateral currency arbitrage. If the dollar price of one Russian ruble (RUB) is

US$0.03282 = RUB 1 in New York City and at the same time the Russian ruble

price of one dollar is 30.469 in Moscow, show how arbitrageurs could take ad-

vantage of the situation.

a. What would be the dollar profit per Russian ruble transacted accruing to
U.S.-based arbitrageurs?

b. What would be the Russian ruble profit per U.S. dollar transacted accruing to
Russia-based arbitrageurs?

c. Explain what the eventual outcome would be on exchange rates, as quoted in
New York City and Moscow, resulting from arbitrageurs’ operations.

. Cross-rates. Siam Commercial Bank in Bangkok (Thailand) quotes the U.S. dol-

lar at THB 31.25/US$ whereas Standard Chartered Bank of Singapore quotes
the U.S. dollar at SGD1.31/US$. What is the cross-rate THB/SGD?

Cross-rates. Referring to exchange rate quotations provided in the Wall Street
Journal (Exhibit 5.5) for the Brazilian real and the Thai baht, compute the cross-
rate price of one Brazilian real in Thai baht terms.

Forward premiums/discounts. Referring to the forward quotes in the Wall Street
Journal (Exhibit 5.5) for the Japanese yen, determine whether the yen is at a
premium or discount against the U.S. dollar. What is the percentage premium/
discount for maturities of one, three, and six months?

. Forward premiums/discounts with bids/asks. Referring to the following spot

and forward bid-ask rates for the US$/€ exchange rate, answer the questions
that follow:

Maturity  $/€ Bid Rate  $/€ Ask Rate

Spot 1.2389 1.2401
1 month 1.2396 1.2408
3 months 1.2403 1.2415
6 months 1.2407 1.2418
12 months 1.2408 1.2420

a. Is the euro at a premium or discount vis-a-vis the U.S. dollar?

b. What is the annualized forward premium or discount for each maturity?

c. Restate the bid-ask quotations as a euro price of one dollar. Is the dollar at
a premium or discount vis-a-vis the euro? What is the annualized premium/
discount for each maturity? Are they different from the results you obtained
in part b? Why?

. Forward speculation. The chief currency strategist at the Copenhagen-based Vi-

king hedge fund was reviewing the forecast that the fund chief economist had
just released. Within six to nine months Greece would exit the euro-zone, and
fears of contagion to other PIIGS countries would result in a 12 to 15 percent
depreciation of the euro. The Danish krone is currently pegged to the euro at
DKR 6.71 = €1 and 3, 6, and 12 months forward krone against the euro are at
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an annualized discount of 1.5, 2.25, and 3.50 percent. Show how our currency
trader could speculate to capitalize on the in-house prognosis of a euro par-
tial fragmentation. Explain which forwards are best suited for this speculative
scheme. Show the cash flows and their timing.

10. Transaction costs (advanced). Assuming that transaction costs represent 1/16 of
1 percent of the amount transacted, what is the maximum/minimum dollar price
of one Japanese yen that you would expect to prevail in New York, given that
the dollar is quoted at 79 yen in Tokyo?

Hint: Transaction costs simply reduce the amount of the currency purchased by
1/16 of 1 percent.

11. Transaction costs (advanced). Geneviéve received as a graduation present a one-
week cruise on the Baltic Sea that will take her from Kiel (Germany) to Copen-
hagen (Denmark), Stockholm (Sweden), and Saint Petersburg (Russia) before re-
turning to Kiel. She embarks on the M/S Sibelius in Kiel. She decides to exchange
her €2,500 savings in the currency of the next port of call (Copenhagen) and will
exchange what she does not spend in Copenhagen in the currency of the next
port of call. To her disappointment, she does not find any souvenirs to buy that
she likes at any port of call and returns to Kiel without having spent a single cent.
How many euros is she left with? €1 = DKK 9.3847-82 = SEK 10.4717-57 =
RUB 51.2108-98.

12. Cross-rates with bid-ask spreads. Assume that the Thai baht (THB) is quoted
as THB 30.2511-3987 per US$1 and that the Japanese yen (¥) is quoted as
76.2518-7985 per US$1. What is the cross ¥/THB bid-ask price that the bank
would quote to its customers?

13. Trilateral arbitrage. Assuming that the pound is worth 1.1567 euros in Paris
and 1.4393 Swiss francs in Zurich, can Britain-based arbitrageurs make profits,
given that the Swiss franc is worth 0.8102 euros in Paris?

a. Work out the solution first by disregarding transaction costs.
b. Assuming that transaction costs amount to 1/16 of 1 percent of the amount
transacted, are they still exploitable arbitrage opportunities?

14. Band of fluctuations (advanced). Show that if two currencies i and j indepen-
dently maintain their exchange rate within a band of fluctuations defined as +/-1
percent around a par value Sg;(¢)par Or Sg;(¢)par Vis-a-vis the U.S. dollar, the
currencies i and j will automatically maintain their cross exchange rate within a
band of fluctuations +/-2 percent around their cross par value S; ;(¢)par.

Hint: Cross exchange rate S, (t) is simply defined as Sg (¢)/Sg ,(¢). Similarly, a
cross par value is defined as:

[S:(0)]par = [Ss,1(0)Ipar/[Ss,i(0)Ipar

15. Law of One Price. Shares of Telefonos Mexicanos (Telmex) listed on the New
York Stock Exchange fell from US$60 to US$48 when the Mexican peso (MXN)
was devalued on December 19, 1994, from MXN3.44 to MXN 6.05 = $1.

a. As a trader for Barings Securities specializing in Mexican stocks, do you see
profit opportunities? Show through a simple numerical example how the
trader could take advantage of the peso devaluation.
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b. What are the risks involved? Telmex stock is traded simultaneously on both
the New York Stock Exchange in U.S. dollars and on the Bolsa (Mexican
Stock Exchange) in pesos.
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Interest Rate Arbitrage and Parity

Theory takes for granted, that whenever enormous profits can be made
in any particular trade, a sufficient number of capitalists will be induced
to engage in it, who will, by their competition, reduce the profits to the
general rate of mercantile gains. It assumes that in the trade of exchange
does this principle more especially operate, it not being confined to
English merchants alone; but being perfectly understood, and profitably
followed, by the exchange and bullion merchants of Holland, France, and
Hamburgh; and competition in this trade being well known to be carried
to its greatest height.

David Ricardo’s reply to Mr. Bosanquet

kiko Isobe is the money market fund manager at Fuji Life—the life insurance
company headquartered in Tokyo. Frustrated by the paltry 0.25 percent return
per annum offered by short-term deposits in yen (¥), Akiko has been tempted by the
significantly higher yields offered in Australian dollar (AUD) at 6.25 percent, South
African rand at 12 percent, and Turkish lira at 17.5 percent. Would abandoning the al-
mighty yen for a few months or even a year be a chance worth taking? Can these more
exotic currencies be trusted? What are the risks involved? Can these risks be hedged?
This chapter explores the relationships known as interest rate arbitrage (IRA)
and interest rate parity (IRP), which bind interest rates in two different currencies
vis-a-vis their spot and forward exchange (FX or forex) rates. The theory of interest
rate arbitrage and parity is the bedrock concept for international finance. It is at once
a macroeconomic equilibrium relationship—a so-called notion of parity—that
explains remarkably well how forward rates are determined by interest rates, and
a powerful microeconomic decision model—the notion of interest rate arbitrage—
that guides both short-term investment and short-term financing decisions. This
chapter introduces the theory by first formulating simple interest rate arbitrage
(IRA) decision rules for short-term investing or short-term funding before providing
a macroeconomic generalization (IRP).
After reading this chapter you will understand:

m [nterest rate arbitrage or how money managers can compare the yields on short-

term investments of the same credit risk class but denominated in different
currencies such as the U.S. dollar, the Japanese yen, the Swiss franc, and the euro.

149
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® How corporate treasurers can compare the cost of financing sourced from dif-
ferent currencies.

® How forward exchange rates are determined by interest rate differentials.

u [nterest rate parity or how interest rate arbitrage keeps nominal interest rates at
par when they are corrected for the cost of hedging exchange rate risk.

® Why interest rate parity may not hold exactly and what sources of friction may
account for small deviations from parity.

® What the carry trade is and when it can be profitable.

INTEREST RATE ARBITRAGE THEOREM

To introduce the concept of interest rate arbitrage, we consider first the shori-term
investment (or multicurrency cash management) problem faced by pension funds,
multinational corporations, banks, and institutional investors. These entities often
accumulate liquid funds earmarked for expenditures at some future point—for ex-
ample, dividends to be distributed by quarter or year-end to shareholders, interest
payments and principal repayments due on long-term bonds, and tax liabilities due
to the government or pension checks due to retirees. Such idle funds will be invested
in low-risk and very liquid securities such as domestic Treasury bills, time deposits,
certificates of deposit, or commercial paper.! The guiding principle here is that there
should be no risk whatsoever that less than 100 percent of the principal will be re-
covered on the maturity date. In selecting the optimal investment alternative, money
managers will include foreign securities in similar very low-risk classes that may of-
fer higher nominal returns than their domestic counterparts.

Arhitraging Short-Term Investment Opportunities: The International
Cash Management/Investment Decision

Interest rate differentials among equivalent risk-class securities should prompt risk-
averse investors (interest rate arbitrageurs) to shift funds from one money market
to another until interest rates are brought back into equilibrium. This process of
arbitrage of interest rates is complicated when such interest-bearing securities are
denominated in different currencies and the risk-averse investor is faced with a for-
eign exchange risk that may wipe out the differential in interest rates that initially
prompted the investor’s move.

An example will help clarify the idea. Let’s return to the predicament faced by
Akiko Isobe—our Japanese fund manager who is responsible for optimizing the yield
on a ¥25 billion cash balance idle for the next year. On December 15,2013, one-year
Japanese yen—denominated certificates of deposit were yielding a paltry 0.25 percent
annually, whereas similar risk class one-year Australian dollar certificates of deposit

I'These are short-term debt instruments (one year or less) issued by highly rated institutions
such as the U.S. Treasury, large financial institutions, or multinational corporations with very
strong credit ratings. Their purpose is to finance the government budget deficit (in the case
of Treasury bills) or working capital for firms. The securities themselves have very low credit
risk—if any—and are issued in large quantities that guarantee a very liquid secondary market
where the instruments are easily negotiable.
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¥25 bn x (1 + 0.0025)= ¥25.0625 bn

S ¥ one year
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¥ today ) later
! 0
: 1
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¥25 bn/100 = : 5 4 I AUD 265.625 mn x 96=
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1
! 1
: 1
v I
3
AUDtoday ———~—~——-~—-————————-—-— » AUD one year
AUD 250 mn x (1 + 0.0625)= AUD 265.625 mn later

EXHIBIT 6.1 Interest Rate Arbitrage

were yielding a much more attractive 6.25 percent annually. Clearly, such a nomi-
nal difference in interest rates (6.25% — 0.25% = 6% p.a.) should entice our friend
Akiko to invest her ¥25 billion in Australian dollar certificates of deposit.

Yield on Japanese one-year investment: iy=0.25%
Yield on Australian dollar investment: iaup = 6.25%
Spot exchange rate defined as ¥ price of one AUD: S(0) =100
Forward rate for one-year delivery as ¥ price of one AUD: F(365) =96

Unknown spot exchange rate one year hence as ¥ price of one AUD:  §(365) =?

Here is how the comparison would be constructed:?

m Option 1: Domestic investment (“Stay home”). Akiko would compute the total
return on a domestic ¥-denominated one-year investment:

¥25 billion x (1 + 0.0025) = ¥25.0625 billion. (See arrow 1 in Exhibit 6.1)

® Option 2: Foreign investment.
Step 1 (“Passage to Australia™). Akiko would convert ¥25 billion into AUD at
the spot rate of ¥100 = AUD 1 prevailing on December 15, 2013, receiving
¥25bn/100 = AUD 250 million. (See arrow 2 in Exhibit 6.1.)

2 A folksy metaphor is used here whereby Akiko is taking a vacation in faraway but possibly
more exciting Australia rather than settling for a somewhat sedate, cheaper, but somewhat
boring vacation at home. She compares cost and wants to avoid surprises while maximizing
fun and excitement.
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Step 2 (“Discover Australia™). With the AUD 250 million proceeds, Akiko would
then buy one-year AUD-denominated certificates of deposit yielding 6.25
percent annually for a total return of: AUD 250 million x (1 + 0.0625) =
AUD 265.625 million available on December 15, 2014. (See arrow 3 in
Exhibit 6.1.)

Step 3A (“Purchase travel insurance”). However, Akiko is concerned with her
return in yen rather than in Australian dollars; hence, the profitability of this
arbitrage of interest rates would depend on the spot exchange rate prevailing
one year from now, when Akiko will convert principal and interest earnings
AUD 250 million x (1 + 0.0625) = AUD 265.625 million back into yen on
December 15, 2014.3 Clearly, on December 15,2013, Akiko does not know
what the spot exchange rate will be one year hence. However, this risk can
be readily avoided by selling forward on December 15, 2013, AUD for yen
at the forward exchange rate of F(365) = 96 that prevailed on December 135,
2013, guaranteeing that she will receive AUD 250 million x (1 + 0.0625) x
96 = ¥25.50 billion on December 15, 2014.

Step 3B (“Fly home”). The actual delivery of AUD 265.625 million in exchange for
AUD 265.625 million x 96 =¥25.50 billion will take place on December 15,
2014, even though everything else (amount of contract, delivery date, exchange
rate) is agreed upon on December 15, 2013.* (See arrow 4 on Exhibit 6.1.)

Let us consider further what risks Akiko faces and revisit why the forward
cover is so critical to this transaction. In the absence of a forward cover, should the
Australian dollar depreciate vis-a-vis the yen during the investment period (that is,
the AUD buys fewer yen than on December 15, 2013, one year hence), the real or
effective rate of interest from Akiko’s point of view will be less than the nominal rate
of 6.25 percent. It may even drop below the 0.25 percent earned on one-year yen-
denominated certificates of deposit were the AUD to depreciate dramatically enough
over the one-year period. Such an eventuality would deter our Japanese investor,
who is by definition risk-averse, from undertaking the investment if it were not for
a perfect way of protecting herself from the uncertainty of the future spot exchange
rate between the AUD and the ¥—a form of travel insurance against trip cancella-
tion, health hazards, or any unsavory, costly surprises occasioned by Akiko’s venture
into treacherous foreign short-term investing! Such a protective device is provided
by a forward contract. In the example, Akiko would simply sell forward both AUD
principal and interest income back into ¥. The price of the transaction would be set
on December 15, 2013, but would not be carried out until December 15, 2014. In
so doing, our risk-averse Japanese fund manager knows for certain how many yen
her investment in AUD certificates of deposit versus yen-denominated certificates
of deposit will return, and she will act accordingly; that is, she will invest in AUD
certificates of deposit, since the yen investment would return only ¥25.06 billion.’

3 (Principal in AUD) x (1 + AUD interest rate) x S(365) = (AUD 250 million) x (1.0625) x
S(365) = AUD 265.625 million x $(365).

4 (Principal in AUD) x (1 + AUD interest rate) x F(365) = (AUD 250 million) x (1.0625) x 96 =
AUD 265.625 million x 96 = ¥25,500 billion.

3 (Principal in ¥) x (1 + ¥ interest rate) = ¥25 billion x (1 + 0.025) = ¥25.00625 billion.
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Algebraic Formulation of the Interest Rate Parity Theorem

A generalization of the previous example is now provided, denoting by S(0) the spot
exchange rate expressed as the yen price of one Australian dollar prevailing at time
t =0, F(365) as the forward exchange rate for delivery in 365 days, and #, iyyp as
interest rates on one-year ¥ and AUD certificates of deposit, respectively:

1. Domestic investment at no currency risk. A Japanese investor with a yen amount
of {a}y to be invested over a one-year period should consider investing them
in ¥ certificates of deposit yielding #y. Thus {a}y invested at such a rate would
return, in 365 days,

ax[1+iy] (6.1)

2. Foreign investment covered against exchange rate risk. Alternatively, she could
consider a covered/bedged investment in AUD-denominated certificates of
deposit. To do so, she would convert, at time ¢ = 0,

[aly into AUD: {ﬁlﬂm (6.2a)

and simultaneously (still at time ¢ = 0) contract to sell forward both principal
and interest earnings denominated in Australian dollars,

a

[WLUD X {1+ iaup] (6.2b)

for yen at the prevailing forward exchange rate of F(365). The covered investment
in the AUD money market would thus return, in yen terms:

[ﬁlw x {1+ isup) % F(365) (6.2¢)

Again, it should be emphasized that the yen return on the AUD investment has
zero foreign exchange risk because it is entirely a function of known quantities
at time ¢ = 0.

3. Foreign investment without cover against exchange rate risk. Finally, our investor
could invest in AUD-denominated certificates of deposit without covering either the
principal or interest earnings against a risk of depreciation of the Australian dollar
against the yen. She would wait for her certificates of deposit to mature (at time
t = 365) and then convert the AUD-denominated principal and interest earnings
(expression 6.2b) back into yen at the then-prevailing spot exchange rate of §(365).
At the outset of the investment horizon (at time # = 0), the future spot exchange rate
S(365) is clearly an unknown quantity. The yen return on this uncovered invest-
ment in the AUD money market is also an unknown quantity at time ¢ = 0:

[ﬁl\w x {1+ isup) X S(365) (6.2d)
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¥ Principal

and Interest
A

(3) AUD uncovered foreign investment

(2) AUD covered foreign investment

(1) ¥ domestic investment

> S(365)
Sy aup(365) Sy aup(365)*

EXHIBIT 6.2 Covered versus Uncovered Foreign Investment

This simple international cash management decision is portrayed in Exhibit 6.2,
using the numerical illustration of Akiko’s short-term investment predicament. It
charts the total yen return (principal and interest earnings) as a function of the
end-of-period exchange rate S(365). Yen domestic investment and Australian dollar
covered investment are sketched as horizontal lines (1) and (2)—that is, independent
of §(365). Uncovered AUD investment, from a Japanese investor point of view, is an
increasing function of §(365), as shown on line (3).

Clearly, our risk-averse Japanese investor is only able to compare yen amounts
(expressions 6.1 and 6.2a) at time ¢ = 0 for both domestic and covered foreign
investment:

ax[1+iy] 2 [i} {1+ iyup) % F(365) (6.2)
AUD

Depending on which inequality holds, our Japanese investor will decide to
invest in ¥ securities (expression 6.1) or in AUD securities (expression 6.2a). In
so doing, she will set into motion supply and demand forces in both the Japanese
and the Australian money and foreign exchange markets that will tend to move
toward parity the values in expressions 6.1 and 6.2a. Accordingly, lines (1) and
(2) in Exhibit 6.1 will tend to merge. We will return to this process in greater detail
(see next section) when we consider interest rate arbitrage from a macroeconomic
perspective. For the time being, suffice it to say that interest rate arbitrage results
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from the fact that lines (1) and (2) are different, which indicates a small difference in
risk-adjusted yields—also known as a mild degree of money market segmentation.
Arbitrage should bring about parity by erasing the gap between lines (1) and (2) as
money markets become fully integrated.

Of note are the intersection points between lines (1) and (3) and between lines
(2) and (3). The break-even exchange rates are given by setting equation 6.2b equal
to equation 6.1 or 6.2a. In plain English, we are searching for the unknown spot
exchange rate one year hence S(365) at which uncovered foreign investment is equal
to domestic investment or equal to foreign covered investment:

{ﬁ}AUDX{1+iAUD}XS(365)=ax[1+i¥] (6.3a)

or

[1+7y]

S(365)=S(0
(363} ()X[1+iAUD]

(6.3b)

In this first instance, the break-even exchange rate is simply the “no-profit”
forward rate one year hence that ought to prevail in an interest rate parity world
without arbitrage opportunities (see next section for a discussion of the no-profit
forward rate). Similarly, the second break-even spot rate is found by solving:

[ﬁ}AUD X (1+izup) % S(365) = {ﬁl{m x (14 izup) % F(365) (6.3¢)
or
8(365) = F(365) (6.3d)

In this second case, the break-even exchange rate is simply the market’s forward
rate that prevailed one year earlier. The fact that the first and second break-even spot
rates are different illustrates a case of mild money market segmentation. In a per-
fectly integrated interest rate parity world the two rates would be equal!

Arhi-Loan and the Financing Decision

We continue our exploration of interest rate arbitrage by considering the symmetri-
cal decision on how best to procure a loan (minimizing liabilities) as opposed to how
best to maximize return on a short-term investment (maximizing assets). Let’s now
consider the following example. Suppose China Airlines, the Beijing-based air carrier,
is in need of 1 billion yuan (CNY) to finance its working capital requirement for one
year. A yuan-denominated loan from the Industrial and Commercial Bank of China
(ICBC) is available at 9 percent, while a yen-denominated loan from Mitsubishi-
Tokyo Bank costs only 1 percent. The deputy treasurer of China Airlines is tempted
by the low cost of the yen loan, but concerned—as she should be—that the Japanese
yen may appreciate over the course of the loan, making it more expensive in yuan
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terms. In fact, appreciation in excess of 9% — 1% = 8% would negate the advantage
of the yen loan, costing China Airlines more than the 9 percent it would pay on the
domestic currency loan. The effective (rather than nominal) cost of yen financing can
be established at the inception of the loan by locking in the yuan cost of buying yen
forward for delivery one year out to pay back interest and principal. The following
rates are available:

Spot rate: CNY 1 =¥13.5 or CNY 0.074 = ¥1 S(0) = % =0.074
13.5
1
Forward rate: CNY 1 =¥13 F(365) = E =0.077
Chinese interest rate: 9% icny = 0.09
Japanese interest rate: 1% iy =0.01

Here is how it works:
® Domestic financing. Borrow domestic yuan at the financing cost of:
CNY 1 x(1+0.09) bn =CNY 1.09 bn due in 365 days

Yuan are borrowed and yuan are repaid: no surprise here!

m Foreign financing. The alternative to domestic financing is the seemingly cheaper
yen short-term loan—but is it really cheaper when the cost of eliminating foreign
exchange risk is taken into account?

Step 1. Borrow the ¥ equivalent of CNY 1 billion (1 bn/0.074 = ¥13.5 bn)
and convert the proceeds into yuan to finance working capital. Repay both
principal and interest expenses:

¥13.5 x (1 +0.01) bn =¥13.635 bn

in 365 days. The principal borrowed is the yen equivalent of CNY 1 billion
or ¥13.5 billion when the spot yen price of one CNY is ¥13.5 or CNY
0.074 = ¥1.

Step 2. Cover ¥ principal and interest payment liability. One year from now,
the yen principal and interest due to Mitsubishi Bank will be worth more
yuan should the yen appreciate over the next 365 days. By purchasing yen
forward at the rate of ¥13 = CNY 1, China Airlines locks in the total cost
of its loan in yuan terms:

¥13.365
13

bn=CNY 1.05 bn

Yen financing is cheaper than yuan financing.

The reader will note the symmetry between a covered short-term investment
(an asset story) and an arbi-loan (a liability story). In the case of Fuji Life Insur-
ance, an asset position is created in the foreign currency into which the short-term
investment is carried out. Hedging the AUD asset position requires the creation of a
liability AUD position in matching amount and maturity to neutralize the AUD asset
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position, which is readily achieved by a forward AUD sale. Symmetrically, an arbi-
loan in the case of China Airlines will create a short-term liability denominated in ¥
that can be hedged by purchasing an amount of ¥ forward, thus creating a ¥ asset
position matching the principal and interest owed to Mitsubishi-Tokyo Bank. In ef-
fect, forward contracts are instruments that permit Fuji Life Insurance to transform
an AUD-denominated cash flow into a ¥-denominated cash flow. Similarly, China
Airlines would use a forward ¥ contract to transform a ¥-denominated cash outflow
into a CNY-denominated cash outflow.

Pure Interest Rate Arbitrage

A third form of covered interest arbitrage, often undertaken by currency traders,
consists of borrowing in the lower-yielding domestic money market and investing
in the higher-yielding foreign money market—in a way a hybrid of the first two
interest rate arbitrage scenarios introduced previously. Consider the case of Mr.
Yamamoto—Akiko’s godfather, a senior currency trader at Mitsubishi-Tokyo Bank—
who is exploring the opportunity of a riskless profit from a round-trip investment in
AUD by borrowing ¥: At first sight the higher yield in AUD at 6.25 percent should
be very enticing since the cost of the funds is only 0.75 percent.® However, since Mr.
Yamamoto has to fully protect his trade from exchange rate risk, the outcome will
depend entirely on the forward discount on the AUD and how much it eats away at
the favorable interest rate differential. To gauge the opportunity for arbitrage profit,
follow his round-trip as we did earlier for Akiko’s.

Step 1. Borrow a yen at the interest rate of iy = 0.75%, incurring an obligation
to repay one year later for each yen borrowed:

1+iy =1+0.0075=1.0075 (6.4a)

Step 2. Invest in Australian dollars at the rate of iyyp = 6.25%, after spot con-
version at the rate of §(0) = 100. One year later, this yields the following
Australian dollar amount:

a a
— 1+ =—x(1+0.0625) =
[S(O) LUD X (1+ipup) 100 X ( )

100

Step 3A. Cover against the risk of Australian dollar depreciation by selling for-
ward both principal and interest income at the rate of F(365) = 95, which
should return more than the yen initially borrowed for the round-trip cov-
ered interest rate arbitrage to be profitable:

S0 : - - 6.4
|:S(O):|AUD X (1+izup) X F(365) = 100 (1+0.0625) % (95) = 1.0094 (6.4¢)

¢ Note that the borrowing interest rate in Japan at 0.75 percent is higher than the yield on
short-term investment of 0.25 percent.
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Step 3B. This returns more than the yen initially borrowed, so the round-trip
covered interest rate arbitrage is profitable. Algebraically:

{ﬁlm x (1+iyup) X F(365) > 1+ iy (6.5)

By isolating the break-even forward rate F(365) in equation 6.5, the condition
for a profitable round-trip can be expressed as the forward rate being larger than the
no-profit forward exchange rate:

F(365)> S(0) x{“—@} (6.6)
+2auD

Q: Alternatively, the currency trader could borrow AUD and invest in ¥ with
forward protection: Would the round-trip covered interest rate arbitrage be
profitable?

A: Compare the cost of borrowing AUD 1 at 7 percent, buying ¥100, earning
0.25 percent for total ¥ proceeds one year later of 100 x (1 + 0.0025) to be sold

100 % (1+0.0025)

forward for AUD in the amount of =1.04, which is clearly

less than AUD 1.07. 96

INTEREST RATE PARITY

As participants in the money market continuously arbitrage short-lived interest rate
differentials adjusted for the cost of forward cover, they collectively push money
markets toward interest rate parity—a state at which arbitrage opportunities illus-
trated in the previous section have vanished. We now revisit the dynamics of the
interest rate arbitrage process and how it brings about an equilibrium state of inter-
est rate parity.

Equilibrium in the Forward Exchange Market and the No-Profit
or Synthetic Forward Exchange Rate

Returning to expression 6.2a, let us consider the following disequilibrium situation
whereby at a given point in time the yield on the domestic ¥ short-term investment
is somewhat lower than the covered yield on the AUD investment:

ax(1+iy) < {ﬁlw % (1+ iayp) x F(365) (6.7)

¥ return on Japanese investment < ¥ return on covered Australian investment
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Interest rate arbitrageurs’ funds will flow out of the Japanese money market
(putting upward pressure on the Japanese interest rate 7y) to the Australian money
market (putting downward pressure on iayp). The added demand for spot AUD
will trigger an appreciation of the AUD vis-a-vis the ¥ (higher ¥ price of AUD
denoted as §(0)), and the added supply for forward sales contracts will depress
the forward rate of exchange (lower forward ¥ price of AUD denoted as F(3635)).
Overall, the left-hand side of equation 6.7 will increase, while the right-hand side
will decrease, until both sides of equation 6.7 become equal and interest rate par-
ity is restored:

ax(1+i¥)={ﬁ} % (1+iyup) X F(365) (6.8)
AUD

When interest rates, spot, and forward exchange markets are at parity, simple
algebraic manipulation will allow us to isolate the forward rate of exchange F(365)
on one side of equation 6.8 so that the “no-profit” or “synthetic” forward rate of
exchange F(365)* can be derived as a function of iy, izyp, and S$(0):

F'(365)=S(0) x[“—l’{} (6.9)
1+ 1AUD

Equation 6.9 provides a simple model for valuing forward contracts. Indeed,
when forward contracts are not actively traded, as is the case in many emerging
capital markets, this is precisely how banks will offer quotes.

Q: Honda Motors is seeking one-year forward quotes on the yen-rupee (INR).
The contract is not actively traded, but interest rates are 1 percent in Japan
and 9 percent in India. If the spot yen-rupee rate is ¥2 = INR 1, what would
the forward rate be?

A: In the absence of actively traded forward contracts, the interest rate par-
ity formula 6.9 allows for the computation of an equilibrium or “no-profit”
forward rate:

1+0.01

F(365)* =2x 1.85

1+0.09

Whenever the prevailing forward rate coincides with its equilibrium value
(as provided by the interest rate parity theorem in equation 6.9), arbitrageurs
will have no incentive to shift their funds from one money market to the other.
Hence, this equilibrium exchange rate is dubbed the “no-profit” forward rate of
exchange. Let’s illustrate this process further by reformulating the interest rate
parity equation.
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Interest Rate Differential and the Implicit Interest Rate as an
Approximation of the Interest Rate Parity Theorem

Rewriting expression 6.8 as:

1+iy  F(369)

: = (6.10a)
1+ 1AUD S(0)
and further subtracting 1 from both members of expression 6.10a, we have:
L+iy  1+isgp  F365) S(0)
1+ipaup  1+iaup S0)  S(0)
(6.10b)

Iy —IAUD _ F(365)—5(0)
1+ iAUD S(O)

which is the exact formulation of interest rate parity. It can be further approximated
as expression 6.11 if the term 1 + i5yp is omitted.

This is a reasonable approximation as long as the interest rate differential is very
small compared to 1 + i5yp, which is currently the case of many short-term interest
rates being in very low single-digit numbers. It is not a good approximation if one
of the interest rates is in the high single digits or in the double digits. Obviously, no
economic meaning should be attached to these purely algebraic manipulations.

F(365)—S5(0)

6.11
S0) (6.11)

ly —IpuD =

% interest rate differential = % forward premium/discount

The reader will recognize the second member of equation 6.11 as the forward
premium or discount on the foreign currency, also known as the implicit interest
rate. Recall that if F(365) > $(0) the AUD is said to be at a premium and conversely
at a discount when F(365) < §(0). Equation 6.11 is a good approximation of the
more cumbersome 6.10a. In practice, equation 6.11 is often used by arbitrageurs
instead of the exact decision rule provided by equation 6.10a because it allows for a
direct comparison between the interest rate differential—what prompts arbitrageurs’
interest in foreign money markets in the first place—and the forward premium/
discount. Akiko, in our earlier example, could readily tell that the interest rate differ-
ential 0.25% - 6.25% = —6% was more than the discount on the Australian dollar
of (96 — 100)/100 = -4 %, and therefore that she should invest in AUD.

Graphical Hlustration The interest rate parity theory (IRPT), as approximated by
equation 6.11, lends itself readily to graphical illustration. In Exhibit 6.3, the inter-
est rate differential, 7y — ioyp, is measured on the vertical axis. The positive portion
of the vertical axis corresponds to an interest rate differential favoring the Japanese
money market vis-a-vis the Australian money market with iy > iyyp. The horizontal
axis measures the forward premium/discount or implicit interest rate. Specifically,
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Interest rate differential
A

i4(360) > inyp(360)

Interest parity line

(96 — 100)/100 = —4% AUD at a premium

&

AUD at a discount

Implicit interest rat;

0.25% — 6.25% = —6%

i4(360) < iayp(360)
v

EXHIBIT 6.3 Interest Rate Parity Theory

the positive portion of the horizontal axis corresponds to the Australian dollar being
at a premium vis-a-vis the Japanese yen when:
F(365)— S(0)
5(0)

>0

or, more simply, when F(365) > §(0). The negative quadrants of the graph reflect the
opposite situation: 7y < iyyp and F(365) < §(0).

Equilibrium situations (equation 6.11 holding as an equality) are depicted as
a 45-degree line, sometimes referred to as the interest parity line. In such cases, the
interest rate differential is fully offset by the implicit forward rate, and there are no
incentives for arbitrageurs to shift their funds from one money market to the other.

A disequilibrium situation is illustrated by the numerical example presented at
the beginning of the last section. The numerical information is recapitulated here:

Interest rate differential: iy —izyp = 0.0025-0.0625=-6%
F(365)—S8(0) 96-100

Implicit interest rate: = =—4%

S(0) 100

In this example, arbitrageurs’ funds are expected to move from Japan to Australia,
reducing the interest rate differential (a smaller supply of short-term funds increases
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the Japanese interest rate, whereas a larger supply of short-term funds on the Austral-
ian money market drives down the interest rate) and increasing the implicit interest
rate (an increased demand for spot Australian dollars pushing up the spot rate where-
as a greater supply of forward Australian dollars drives down the forward exchange
rate). As can be readily seen from Exhibit 6.3,” the movement of arbitrageurs’ funds
set into motion forces (whose directions are portrayed by arrows) that progressively
tend to replace the disequilibrium situation (as with point A on the graph) with a
state of equilibrium (a point on the interest parity line). See International Corporate
Finance in Practice 6.1 for forward contracts without free market forces.

INTERNATIONAL CORPORATE FINANCE IN PRACTICE 6.1
FORWARD FOREIGN EXCHANGE MARKETS IN EMERGING
MARKET COUNTRIES (EMCs)

Forward exchange markets, as discussed in this chapter, are the hallmark of
industrialized countries with well-developed money markets and uncontrolled
foreign exchange markets. By contrast, most emerging market countries still
have embryonic capital markets and controlled foreign exchange markets. In
such an environment, forward exchange contracts are not widely traded, and
when they are, they tend to be forward cover insurance schemes—often subsi-
dized by the central bank—rather than financial instruments whose prices are
freely determined by market forces.

In countries whose exchange rates are pegged to a reserve currency (such
as the U.S. dollar) or a basket of currencies (such as the special drawing right
[SDR]), forward exchange facilities have evolved mainly in the form of an of-
ficial forward cover scheme primarily dedicated to protecting national firms
against exchange rate risk in their import/export activities. This is the case in
countries such as Bangladesh, Indonesia, Jordan, Nigeria, Pakistan, Ukraine,
Venezuela, and Vietnam. In most cases, such forward cover insurance schemes
will be available only for transactions directly related to international trade
activities. Typically, the cost for a forward cover will approximate the synthetic
forward premium as determined by the interest rate parity formula.

A basic difficulty, however, with this quasi-market valuation approach is
that it applies well only when both the domestic and the foreign financial mar-
kets are free from controls, taxes, or subsidies—which is the exception rather
than the rule in newly emerging market countries. In practice, interest rates tend
to be manipulated by monetary authorities, resulting in synthetic forward rates
that are not always realistic. Nevertheless, this kind of market-approximating
scheme is clearly an improvement over the provision of forward cover at either
a zero premium or an arbitrarily set premium. However, as these countries
experiment with greater financial deregulation, their money markets should be-
come more liquid, and forward contracts should become more easily available.

7 Adapted from H. G. Grubel, Forward Exchange, Speculation and the International Flow of
Capital (Palo Alto, CA: Stanford University Press, 1966), 18.
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Critical Assessment of the Interest Rate Parity Theory

What is the explanatory power of the interest rate parity model? How accurately is
the relationship between real-world interest rates, the spot exchange rate, and the
forward exchange rate accounted for by the interest rate parity theorem (IRPT)? For
fully convertible currencies the interest rate parity theorem is very “robust”: Devia-
tions from IRPT tend to be short-lived and lasting only a few minutes, as informed
traders step in with the speed of the Internet and arbitrage them away. In practice,
deviations from IRPT are found when there is a risk of counterparty default (as evi-
denced during the subprime crisis), risk of exchange controls, or country risk (pre-
sent in emerging markets) and results from transaction costs. Under such circum-
stances, however, deviations from IRPT are not necessarily easy to arbitrage away.®

Counterparty Risk

For foreign short-term investment or borrowing to be perfectly substitutable with do-
mestic investment or borrowing, the forward contract has to be truly riskless. What
this means is that on delivery day the other side of the contract—the counterparty—
will execute in full the terms of the contract. If the counterparty is for some reason
financially impaired, it may have to delay or forfeit the execution of the contract.
Counterparty risk on short-term forward contracts has historically been quasi-
nonexistent in Organization for Economic Cooperation and Development (OECD)
countries as long as the bank or financial institution bound by the contract is strong-
ly rated. However, a AAA-rated bank at the inception of the forward contract may
be subsequently downgraded before its maturity. If arbitrageurs perceive ex ante
that such a risk exists, they will demand to be compensated for this additional risk,
and interest rate parity will not hold. Indeed, during the subprime crisis when most
financial institutions were under a cloud of doubtful creditworthiness, significant
deviations from interest rate parity could be observed with some of the most widely
traded currency pairs such as the $/€ or the $/¥. (See Exhibit 6.4 for an illustration.)

Country Risk

Under otherwise perfect conditions there is always a small chance that central banks
may impose exchange controls on short-term capital movements. The reasons could
be a balance of payments emergency and the urge to stem a capital flight. Conversely,
emerging market countries that are the target of speculative capital inflows, such
as Brazil and Chile, may impose surprise punitive withholding taxes on short-term
capital inflows.

8 This has been a well-researched empirical question that documents slimming deviations from
IRPT over the years. See Robert Z. Aliber, “The Interest Rate Parity Theory: A Reinterpreta-
tion,” Journal of Political Economy 81, no. 6 (November 1973) 1451-1459; Jacob A. Frenkel
and Richard M. Levich, “Covered Interest Arbitrage: Unexploited Profits?” Journal of Politi-
cal Economy 83, no. 2 (April 1975), 325-338; Moshen Bahmani-Oskooe and Satya P. Das,
“Transactions Costs and the Interest Parity Theorem,” Journal of Political Economy 93, no. 4
(August 1985), 793-799; and Farooq Akram, Dagfinn Rime, and Lucio Sarno, “Arbitrage in
the Foreign Exchange Market: Turning on the Microscope,” Journal of Financial Economics
76 (2008),237-253.
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EXHIBIT 6.4 Deviations from Interest Rate Parity during the Subprime Crisis

The covered interest rate parity is estimated using the euro-dollar exchange rate and the U.S.
dollar-LIBOR versus euro-LIBOR. The dotted line is based on daily exchange rates whereas
the solid line is based on hourly rates starting on May 23, 2008.

Source: N. Coffey, Warren B. Hrung, and A. Sarkar, “Capital Constraints, Counterparty Risk,
and Deviations from Covered Interest Rate Parity,” Federal Reserve Bank of New York, Staff
Report no. 393 (September 2009).

Indeed, analogous tests conducted with the Eurodollar and Eurocurrency mar-
kets (rather than the domestic U.S. dollar money market and national foreign cur-
rency money markets) show the interest rate parity theorem to hold with much
greater accuracy. Two lines of reasoning can be invoked to account for the greater
explanatory power of the interest rate parity model in Eurocurrency markets.

1. Eurocurrency markets’ have exhibited complete freedom from capital controls
and other restrictions throughout their existence, and therefore a country risk
premium, however small, is not necessary.

2. All Eurocurrency markets are equally exposed to future capital controls, and
thus expectations of future controls do not inhibit interest arbitrage between Eu-
rocurrencies. This is because it is unlikely that capital controls could be applied

® Eurocurrency markets are offshore unregulated money markets that operate beyond the
jurisdiction of their home currency’s central bank. For example, the Eurodollar market func-
tions anywhere but in the United States. A bank in London can borrow U.S. dollars and
extend a U.S. dollar or Eurodollar loan. Because the intermediary bank is not subject to
reserve requirements or insurance costs, its cost of doing business is somewhat lower than it
is for a U.S. bank. See Chapter 8 for further discussion.
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to assets denominated in one Eurocurrency and not to others. In other words,
it is possible that capital controls could block Eurocurrency assets, but such
controls are not expected to discriminate among assets denominated in different
Eurocurrencies and hence should not influence the movement of funds between
the Eurocurrency markets.

Transaction Costs: Interest Rate Arbitrage with Bid-Ask
Spreads (Advanced)

One last reason for deviation from interest rate parity can be traced to the frictions
associated with borrowing or lending, buying, and selling currencies on a spot or
forward basis. Indeed transaction costs reflected in bid-ask spreads can be shown
to be a significant source of disequilibrium from an interest rate parity world. Let’s
return to the pure interest rate arbitrage problem from a market equilibrium point
of view (macroscopic perspective) and explicitly incorporate transaction costs in its
formulation as bid-ask spreads. Using slightly different notations, the interest rate
arbitrageur would be confronted with the following configuration of exchange rates
and interest rates:

Spot exchange rate =5(0)>> S(0)?
Forward exchange rate = F(t)* > F(2)?
Domestic (U.S.) interest rate = iyg® > iyg?
Foreign (UK) interest rate = iy > iyg®

where “b” and “a” superscripts stand for bid (buying/borrowing) and ask (selling/
lending) prices.

The reader will note that the arbitrageur always faces higher buying rates than
selling rates due to the fact that the bank earns a living by pocketing the spread be-
tween the two rates. Similarly, arbitrageurs borrow at a higher interest rate than the
rate at which they can invest.

For pure interest arbitrage to be profitable, the interbank trader in the example
must follow either of two strategies: (1) borrowing dollars and investing in sterling
with covered or forward protection or (2) borrowing sterling and investing in dollars
with covered or forward protection. For arbitrage to be warranted, both strategies
should yield a profit that is free of exchange rate risk and that exceeds the present
value of the amount borrowed.

Strategy I: Borrow in the Domestic Money Market and Invest in
the Foreign Money Market
1. Borrow dollars at the interest rate of i, and thus incur an obligation to repay
90 days later for each dollar borrowed: 1 + if}.
2. Invest in sterling at the rate of ifj, after spot conversion at the rate of S(0)®,
which 90 days later yields the following sterling amount:

{ﬁ}xaﬂ&) (6.12a)
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3. Cover against the risk of a sterling depreciation by selling forward both principal
and interest income at the rate of F(90)2, which should return more than the dol-
lars initially borrowed:

1 . .
{—S(O)h}x[1+zf}K]xF(t)a > 1+ i (6.13a)
or
b
F(t) > SO0 x {ﬂ} (6.13b)
1+

Alternatively, the interbank trader could borrow sterling and invest in
dollars with forward protection.

Strategy II: Borrow in the Foreign Money Market and Invest in
the Domestic Money Market

1. Borrow sterling at the interest rate of ik and thus incur an obligation to repay
90 days later for each pound borrowed: 1 + iyg.

2. Convert sterling loan proceeds at the spot rate of $(0)? and invest in dollars at
the rate of #ys?, which 90 days later yields the following dollar amount:

$(0)* x (1 +iys®)
3. Cover against the risk of a dollar depreciation by selling forward both princi-

pal and interest income at the rate of F()?, which should return more than the
pounds initially borrowed:

[SO)]x[1+ i 1> (14 iy ) x Fle)° (6.14a)
or
Fle) < (0 x {”—’Eﬂ (6.14b)
1+ g

Thus a neutral band (see expressions 6.13a and 6.14a) resulting from trans-
action costs between F(¢)* and F(t)® will deny interest rate arbitrageurs any oppor-
tunity for profit. Conversely, whenever the no-profit forward rate as defined by
expressions 6.13a and 6.14a falls outside the neutral band, covered interest rate
arbitrage is profitable.

UNCOVERED INTEREST RATE ARBITRAGE AND THE CARRY TRADE

Hiko, Akiko’s first cousin, is a currency trader for Apex, a hedge fund based
in Melbourne (Australia). He has been eyeing the wide interest differential be-
tween the near-zero yen interest rate and high single-digit yield in the Australian
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dollar, South African rand, and a few other emerging market currencies. He
is unencumbered by the tight risk control guidelines under which his cousin
Akiko could invest in foreign currency-denominated investments and can place
an aggressive bet on uncovered interest rate arbitrage. He decides to borrow
¥10 billion at 0.75 percent and immediately invest in a one-year AUD-denominated
certificate of deposit yielding 6.25 percent. His trade—unlike Akiko’s fully hedged
interest rate arbitrage—is uncovered. In other words, there is no guarantee as to
the actual exchange rate at which he will purchase back ¥ with AUD principal
and interest available one year hence. For the trade to be successful, Hiko must
be able to repay the ¥10 billion loan (left-hand side of equation 6.15) with the
proceeds of his AUD investment (right-hand side of equation 6.15) and still be
left with a profit:

¥10 bn x (1+0.0075) < 222 bn

X (1+0.0625) x §(365) (6.15)

As long as:
1+0.0075

S(365)>100 X ————=
1+0.0625

the trade will be profitable; S(365) denotes the ¥ price of one AUD in one year or
365 days. Indeed, the reader will recognize the break-even exchange rate §(365)* =
95 as none other than the no-profit forward exchange rate as defined by interest rate
parity in expression 6.6.

Thus Hiko’s bet is that AUD will depreciate by less than the interest rate dif-
ferential between AUD and Y. This clearly goes against the notion that market for-
ward rates (quasi-equal to no-profit forward rates) are the best predictor of future
exchange rates. If Hiko had indeed believed that S(365) was going to be precisely
equal to the market forward rate F(365) prevailing at the outset of his trade, the
most he could have hoped for was to break even and simply be able to repay his yen
loan without making any profit. Hedge fund managers are risk takers of the greedy
kind! We will have a chance to return to the important role that forward rates play
in currency forecasting in Chapter 15. The mammoth volume of carry trade activities
during the recent decade indicates that forward rates are useless when it comes to
forecasting future spot exchange rates.

Exhibit 6.5 shows the profit/loss profile of the trade (in ¥ on the vertical axis)
as a function of the unknown exchange rate at maturity S(365) defined as ¥ price
of one AUD (at the close of the trade) along the horizontal axis. Line 1 shows the
total ¥ cost of the ¥ loan (see left-hand side of equation 6.10)—it is depicted as a
horizontal line since it is not impacted by the exchange rate. The total ¥ return of
the AUD investment (see right-hand side of equation 6.10) is an upward-sloping
line (line 2); as the AUD appreciates with higher §(365) or ¥ cost of one AUD in-
creases beyond the break-even exchange rate S(365)* = 95, the ¥ profit from the
carry trade increases. Should the AUD depreciate—to the left of §(365)*—the carry
trade becomes unprofitable. See International Corporate Finance in Practice 6.2 for
a folksy account of how the carry trade went “retail” in Japan.
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¥ Profit/Loss
A
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> S(365)
Arbitrage Loss

EXHIBIT 6.5 Profit/Loss in Carry Trade

INTERNATIONAL CORPORATE FINANCE IN PRACTICE 6.2
SHOPPING, COOKING, CLEANING . . . PLAYING THE YEN CARRY TRADE

Nakako Ishiyama sits quietly in the living room of her apartment in the old
Nihonbashi quarter of Tokyo, not far from its famous stone bridge—the point
from which in Edo times all distances in Japan were measured. She has been
telling me about her investment history since around 2000—the time, not
coincidentally, when the Bank of Japan first pushed interest rates down to
within a hairbreadth of zero. Largely without the knowledge of her husband,
Ishiyama began investing the couple’s money, mainly in lots of $50,000, in
funds such as the “Emergency Currency Something-or-Other Fund” or “The
Australian Fixed-Term Whatever-You-Call-It Fund.” Shy and anxious 66-year-
old Ishiyama does not look like someone who has played a role—however
modest—in the drama that has engulfed the global financial system. Yet she
and many others have done exactly that. Japan’s housewives have acted as the
guardians of the country’s vast household savings built up since its rise to prosper-
ity after the devastation of war. At more than ¥1,500,000 billion (some $16,800
billion), these savings are considered the world’s biggest pool of investable
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wealth. Most of it is stashed in ordinary bank accounts; but from the early
2000s, the housewives, often referred to collectively as “Mrs. Watanabe,” a
common Japanese surname, began to hunt for higher returns.

Many were dissatisfied with the paltry interest rates banks were offer-
ing. The 0.02 percent return on a typical fixed-term deposit was so negligible
that the annual payment on even substantial lifetime savings might come
to a mere few hundred yen. “If you got a puncture on the way to the bank,
you’d be out of pocket,” scoffs Ishiyama. She, like hundreds of thousands of
others, found more appealing returns in foreign bonds and other overseas
investments. “I was walking in the street and I saw a poster advertising a
5 percent interest rate. I got quite giddy with the idea,” she says. “I saw TV
advertisements with everyone grinning and I thought: I suppose it should
be okay.”

It wasn’t long before the markets began to notice something was stirring.
In the first half of 2003, individual Japanese investors bought ¥2,700 billion
of foreign bonds—easily a record. Brokers were delighted, partly because
they made a killing on fees. But there was nervous chatter, too: If Japanese
housewives opened the floodgates and sluiced money abroad, there could
be a collapse in Japan’s enormous bond market. Up to this time, the large
sums of money trapped inside the country in savings had allowed the gov-
ernment to negotiate remarkably low interest rates on the country’s massive
public debt.

Professional traders began to study Mrs. Watanabe’s every move. She im-
pressed them by holding her nerve whenever the yen temporarily strengthened,
using each occasion as an opportunity to buy more foreign assets at knock-
down prices. The lines of Mrs. Watanabes outside banks and brokerages be-
came a barometer of what might happen to the yen. While highly paid foreign
exchange traders dithered, Mrs. Watanabe cashed in and began to acquire the
reputation of an investment genius. Some professionals quietly began to do
whatever Mrs. Watanabe was doing.

Source: Adapted from David Piling, “Shopping, Cooking, Cleaning . . . Playing the Yen

Carry Trade: Why Japanese Housewives Added International Finance to Their List of
Daily Chores,” Financial Times, February 21, 2009, 30. Reprinted with permission.

SUMMARY

1. This chapter has explored the relationship between domestic and foreign interest
rates and the spot and forward exchange rates of the corresponding currencies.
The exploration proceeded at two levels: (1) from the firm’s perspective, when
portfolio managers compare the yields of domestic and foreign investments, or
treasurers compare the cost of short-term financing from domestic and foreign
sources, and (2) from a macroeconomic perspective that considers the equilib-
rium relationship that ties national interest rates to the forward premium or
discount, also known as covered interest rate parity.
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2. Interest rate arbitrage requires comparison of the yield on two similarly risky
securities denominated in different currencies—for example, the yield on 90-day
U.S. Treasury notes (US$ denominated) versus the yield on 90-day British gilt
or treasury notes (sterling denominated). Clearly the two treasury notes are per-
fectly substitutable securities except for their currency of denomination.

3. Interest rate parity combines interest rate arbitrage with a forward cover against
exchange risk. Indeed, if money markets are well integrated, the yield on U.S.
Treasury notes will be equal to the yield on British treasury notes adjusted for
the cost of eliminating exchange rate risk through a forward contract. Thus
interest rate parity does not mean equality of nominal interest rates—it means
equality of interest rates in different currencies adjusted for the cost of a forward
cover against exchange rate risk.

4. According to the interest rate parity theory, the forward exchange rate—in a
two-currency model—should stabilize at a level that would leave arbitrageurs
indifferent between domestic and foreign covered investment opportunities.
This equilibrium forward exchange rate is dubbed the “no-profit” or “synthetic”
forward exchange rate.

5. Various empirical tests, however, have shown the explanatory power of the
interest rate parity hypothesis to be far from perfect when applied to national
markets; a better fit can be obtained with Eurocurrency or offshore markets,
which are not subject to the same level of exposure to exchange controls.

6. At the height of the subprime crisis, interest rate parity showed significant devia-
tions from equilibrium. Presumably, counterparty risk—the risk that the other
party in the forward contract may default—became very significant. The risky
counterparties were generally banks believed to be at risk of bankruptcy or
highly illiquid.

7. The currency carry trade consists of borrowing in low-interest currencies to
fund investments in high-yielding currencies. Uncovered interest rate arbitrage
means that the risk that the high-yielding target currency will depreciate against
the low-yielding currency is left unhedged. Clearly, for the carry trade to be
profitable, the interest rate differential has to exceed the percentage devaluation
of the high-yielding currency. The U.S. dollar, Japanese yen and Swiss franc are
the most popular low-yielding funding currencies. The Australian dollar, South
African rand, Norwegian crown, Brazilian real, and Turkish lira are the most
widely used high-yielding investment currencies.

APPENDIX 6A: INTEREST RATE PARITY AND ASYMMETRIC TAXATION'®

Pension funds, banks, and multinational corporations actively involved in optimiz-
ing short-term investments are all subject to taxes. The covered interest rate arbitrage
game that they so relentlessly play makes sense only if effective yields are computed
on an after-tax basis. The discussion in this chapter, by ignoring the tax variable,
assumed implicitly identical tax treatment for domestic and foreign-based investors.

10 This section is adapted from Maurice D. Levi, “Taxation and Abnormal International
Capital Flows,” Journal of Political Economy (June 1977), 635-646.
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It also assumed similar tax rates on interest income (normal corporate income tax)
and foreign exchange gains/losses (capital gains tax). This appendix reformulates the
interest rate parity theorem under the general condition of asymmetry in taxation
between income and capital gains rates (¢! # £X). Although each country has its own
set of tax rules, corporate income tax rates are generally higher than capital gains tax
rates, hence the importance of breaking down the yield from covered foreign invest-
ment between the interest income and the foreign exchange gain/loss embedded in
the forward premium/discount.

Equation 6.5b can be rewritten to isolate the yield on domestic investment (left-
hand side of equation) and to compare it with covered foreign investment in a pound
sterling—denominated security:

F(90) — S(0) o

S0) (1+dyk) (6.16)

iys = iy +

Thus the covered foreign investment yield is made up of two components: (1)
the interest income on the sterling-denominated security and (2) the exchange gain/
loss on principal and interest income. After tax, from the perspective of a U.S. inves-
tor, equation 6.16 becomes:

F(90) - S(0) «

SO (1+ i) x (1= £ ) (6.17)

ius (1= i) = iuxe x (1-tg ) +

where #l;g and #f are, respectively, the U.S. corporate income tax and the capital
gains tax for U.S. resident investors. Nominal interest income in either dollar or
sterling is adjusted by the corporate income tax rate #{;; applicable on interest
income. The foreign exchange gain on both principal and interest income is adjusted
by the capital gain tax rate #f.

Isolating the forward premium/discount, equation 6.16 is rewritten as:

F(365)-5(0)  iys —iyx y 1-tl
SO)  T+igg  1-2K
which is clearly different from the pretax, no-profit forward premium/discount
equation referred to earlier.
Thus the interest rate parity line—depicted as a 45° line in Exhibit 6.2—will
rotate depending upon the ratio (1 — #{g)/(1 - £5). If s > &, the interest rate parity
line will rotate downward. Conversely, if #{s < £, it will rotate upward.

APPENDIX 6B: THE LINKAGES BETWEEN INTEREST, INFLATION,
AND EXCHANGE RATES

This appendix recaps and integrates key relationships of the global financial system
that we already encountered and discussed at great length:

8 Purchasing power parity (Appendix 2A in Chapter 2), which links inflation rates
with the expected future spot exchange rate.
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EXHIBIT 6B.1 International Parity Linkages

m Covered interest rate parity (earlier in this chapter), which links interest rates
with the forward exchange rate.

® Uncovered interest rate parity (earlier in this chapter), which links interest rates
with the expected future spot exchange rate.

It completes the international parity framework by introducing the international
Fisher effect, which links interest rate differentials to expected inflation rate differen-
tials, and the forward unbiasness hypothesis, according to which forward rates can
be construed as unbiased predictors of future spot exchange rates. After reviewing
the international parity relationships, this appendix discusses sequentially and illus-
trates numerically (graphically in Exhibit 6B.1) the contending paths from interest
rate differentials to expected exchange rate changes via inflation rates or via forward
exchange rates.

The reader should be cautioned that, although the international parity relationships
are a powerful conceptual framework for understanding exchange rate determination,
it is a greatly simplified view of reality that is subject to considerable controversy
because it assumes perfect markets for goods, capital, and currencies with minimal
interference from government regulation and controls.

International Fisher Effect

Irving Fisher’s insight was that the nominal interest rate i can be decomposed into a
real interest rate 7* and an expected rate of inflation E(7):!!

1 + Nominal interest = (1 + Real interest) x (1 + Expected inflation)

11 Expected rate of inflation formally means the expected (mean) value of the random
variable 7, which models the future rate of inflation.
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which is often approximated as:
Nominal interest = Real interest + Expected inflation

as long as both real interest and expected inflation are low single-digit numbers.!?

Consequently, the international Fisher effect postulates that the interest rate dif-
ferential between the domestic country (d) and foreign country (f) should equal the
expected inflation rate differential between those same two countries. If real interest
rates are constant over time, fluctuations in interest rates are the result of continu-
ously changing expectations of inflation rates.

E(?d) = id - l-d* and E(~f) = if— l'fyr

Thus the differential in expected rates of inflation between the domestic and
foreign countries can be expressed as:

E(;:d) - E(?f) = id - if since Z'd::'Z l.fx'

Purchasing Power Parity

The theory of purchasing power parity (PPP) argues that in the long run, exchange
rates should move toward levels that would equalize the prices of an identical basket
of goods and services in any two countries. This important relationship was first
introduced at some length in the appendix to Chapter 2. In its absolute version, PPP
states simply that the prices of identical baskets of goods, when expressed in the same
currency, cannot differ between two countries because arbitrageurs will take advan-
tage of such situations until price differences are eliminated. This is nothing other than
the Law of One Price, which can be readily extended from representative baskets of
goods to the price level of an economy at large, thereby directly linking price indexes
in two countries with their exchange rates. Denoting by P;and Psthe price level in the
domestic country d and the foreign country £, the Law of One Price is expressed as:

P, =P;x S(0)

where S(0) is the domestic currency price of one unit of foreign currency.

By taking a dynamic view of the absolute (and static) version of purchasing
power parity, the more commonly used relative version of PPP contends that the
exchange rate between the domestic and foreign currencies S(¢) will adjust to reflect
domestic inflation 74 and foreign inflation 7 (or the change in the price levels of
the domestic and foreign countries). By taking into account the rate of inflation at
which domestic and foreign price levels should be adjusted, the Law of One Price
shown before is reformulated as:

P;x (1 +7‘d)=PfX(l+1’f)XS(t)

12 Denoting interest rate as i and expected inflation as E(r), the Fisher theorem is formulated as:
1+i=(1+i*)x[1+E(F)]=1+¢"+E(r) +i* X E(r) and approximated as 1 + i* + E(7) if the
term i* X E(7) is small enough to be assumed away.
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Recalling that P; = Py x 5(0), the relative version of PPP simplifies to:

1
1+ry= (mj x (1 +7’f) X S(t)
This relationship was shown to be approximated as:

Percentage change in the exchange rate = Inflation rate differential

S(2)—-S(0)

so 4T

Path 1: From interest rate differential to expected inflation rate differential to ex-
pected change in the exchange rate (see links 1A and 1B in Exhibit 6B.1). Assume
that the United States and Brazil one-year interest rates on government treasury
bills are 2 percent and 8 percent, respectively. What is the expected exchange rate
change between the Brazilian real (BRL) and the U.S. dollar if today’s exchange rate
is US$0.50 = BRL 12

According to the international Fisher effect, the expected differential in inflation
rates between the two countries is approximated by the interest rate differential
0.02 — 0.08 = -0.06. According to purchasing power parity, this is the extent to
which the BRL should depreciate. Numerically:

$(365)-0.50
0.50

& 8(365) - 0.50 = 0.06 x 0.50
& 8(365) = 0.50 (1 - 0.06) = 0.47

=0.02-0.08=-0.06

where $(365) is the US$ price of one BRL 365 days later.

Uncovered Interest Rate Parity

As participants in the money market continuously arbitrage short-lived interest rate
differentials, they collectively push money markets toward interest rate parity—a
state at which arbitrage forces will force the expected future spot exchange rate to
equalize the return on a domestic investment with the return on an uncovered foreign
investment. Formally, one unit invested in the domestic currency at the interest rate i,
is compared with the uncovered yield in the foreign currency at the interest rate of 7;:
. 1 . =
T+iy =——x(1+i) X E[S(365)]
S(0)

where both spot §(0) and expected future spot exchange rate E[S(365)]!3 are denoted
as the domestic currency price of one unit of the foreign currency. This equation can
be further approximated as:

. E[S(365)]-5(0)
g — lf = —S(O)

13 The expected future spot exchange rate formally designates the expected mean 0 value of
the random variable S (365), which models the future spot exchange rate in 365 days.
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We now revisit the dynamics of the interest rate arbitrage process and how it brings
about an equilibrium state of interest rate parity.

Path 2: From interest rate differential to expected change in the exchange rate (see
link 2 in Exhibit 6B.1). Assume again that the United States and Brazil one-year
interest rate on government treasury bills are 2 percent and 8 percent, respectively.
What is the expected rate of exchange rate change between the Brazilian real (BRL)
and the U.S. dollar (US$1 = RBL2)? According to the uncovered interest rate par-
ity hypothesis, the expected change in the future spot exchange rate is equal to the
differential in interest rates:

E[S(365)]-0.50
0.50

< E[5(365)] - 0.50 =0.06 x 0.50

=0.02-0.08=-0.06

& E[S(365)] = 0.50 (1 -0.06) = 0.47

Interest Rate Parity

This relationship was discussed at length earlier in this chapter. It establishes a strong
arbitrage relationship between the interest rate differential on the one hand and
the forward premium or discount on the currency. In essence, nominal interest rate
differentials among equivalent risk-class securities should prompt risk-averse inves-
tors (interest rate arbitrageurs) to shift funds from one money market to another
until interest rates are brought back into equilibrium. This process of arbitrage of
interest rates is complicated when such interest-bearing securities are denominated
in different currencies and risk-averse investors are faced with a foreign exchange
risk that may wipe out the differential in interest rates that initially prompted their
moves. Exchange rate risk, however, is hedged with the use of a forward contract,
whereby principal and interest earnings in the foreign currency are protected by a
forward sale of the currency of exposure. Formally, this relationship was expressed
as comparing the yield on a domestic investment at the domestic interest rate of
iz (left-hand side of equation) with the covered investment in the foreign currency
purchased at the current spot rate $(0), invested at the foreign interest rate of i and
hedged through a forward sale at the rate of F(d)'* (right-hand side of equation):

1+iy =ﬁx(1+if)><1:(d) (6.8, repeated)

This equation was shown to be approximated as:

Interest rate differential = Forward premium/Discount

F(d)-S(0)

S0) (6.11, repeated)

ig—ip =

14 Both spot rate §(0) and forward F(d) exchange rate as the domestic currency price of one
unit of the foreign currency.
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whereby the interest rate differential between the domestic currency iy and the foreign
currency ifis quasi-equal to the forward premium/discount on the foreign currency.

Forward Rates as Unhiased Forecasters of Future Spot Rates

Simply put, this theory postulates that the forward rate is the best, unbiased (in the sta-
tistical sense) predictor of the future spot exchange rate.'S Speculators who think that
the forward rate is above their expectation of the future spot exchange rate will sell the
foreign currency forward, thus bidding down the forward rate until it equals the ex-
pected future spot rate.'® Conversely, speculators who see the forward rate undervalu-
ing the expected future spot rate will buy foreign currency forward, thus bidding the
forward rate up until both forward and expected future spot exchange rates becomes
equal. If speculative demand for forward contracts were infinitely elastic and all specu-
lators held homogeneous expectations with respect to the future spot exchange rate,
the current forward exchange rate would be equal to the expected future spot rate.
Formally, in statistical terms, the current forward rate is an unbiased predictor of the
future spot exchange rate if it is equal to the mathematical expectation E[S(¢)] of the
random variable S () modeling the future spot exchange rate defined as the domestic
currency price of one unit of foreign currency to prevail at time #:

E(d) = E[S(2)] (15.1, repeated)

where F(d) is the dollar price of one unit of foreign currency for delivery d days
forward as quoted at time 0. This relationship can be equivalently formulated as
the forward premium/discount being equal to the expected change in the future
exchange rate:

Forward premium/discount = Expected percentage change in spot rate

F(d)-50) _ S(t) - S(0)
S(0) S(0)

Path 3: From interest rate differentials to the forward premium/discount as an unbi-
ased predictor of the expected change in the future spot exchange rate (see links 3A
and 3B in Exhibit 6B.1). Assuming again that the United States and Brazil one-year
interest rates on government treasury bills are, respectively, 2 percent and 8 percent,
what is the expected rate of exchange rate change between the Brazilian real (BRL)
and the U.S. dollar given that today’s spot exchange rate is US$0.50 = BRL 1?
According to interest rate parity, the forward discount on the BRL is equal to the
interest rate differential of:

F(365)- S(0)
S(0)

=0.02-0.08=-0.06

15In Chapter 15 on forecasting foreign exchange rates, this theory will be revisited and shown
to be tantamount to asking the question: Is the FX market efficient?

16 For a detailed explanation and illustration of speculation through the forward market, see
Chapter 7.
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F(365)-0.50 _ o
0.50

& F(365)=0.50x (1 -0.06)=0.47

Assuming further that the forward rate is equal to the mean (mathematical
expectation) of the future spot exchange rate:

F(365) = 0.47 = E[S(365)]

We readily conclude that the expected devaluation of the spot exchange rate
change one year hence is therefore 6 percent:

F(365)-5(0) _ E[S(365)]- S(0)

= =-0.06
S(0) S(0)

To conclude, the reader should be cautioned that in spite of its analytical sim-
plicity, the international parity framework suffers from poor empirical validation:
Purchasing power parity is weak in the short term but holds better over the (very)
long term, while uncovered interest rate parity is seldom verified ex post and is cer-
tainly difficult to reconcile with the booming currency carry trade. Forward rates
seem to be consistently biased predictors of future spot exchange rates. Only the cov-
ered interest rate parity—unlike all other parity relationships about expectations—
holds tightly as an arbitrage relationship.

QUESTIONS FOR DISCUSSION

1. What is interest rate arbitrage?
2. What is covered interest rate parity?
3. What are the risks involved in covered interest arbitrage? Can they be elimi-
nated?
4. Why do currencies yielding low interest rates tend to sell at a forward premium?
5. What are the main reasons accounting for the fact that covered interest rate
parity may not hold as perfect equality?
6. Why were large deviations from covered interest rate parity observed during the
subprime crisis?
. What is the carry trade?
. What are the risks involved in the carry trade?
. Is the carry trade consistent with covered interest rate parity?
. What is the difference between the carry trade and speculation through forward
contracts?

S \©

PROBLEVIS

1. DuPont’s cash balance. The treasurer of E.I. DuPont de Nemours has a $500
million cash balance to invest over the next six months. She has been instructed
to play it safe and to avoid unduly speculative risks. She has narrowed her
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options to dollar-denominated P-1 commercial paper yielding 4 percent annu-
ally or Mexican peso—denominated certificates of deposit yielding 12 percent an-
nually issued by AAA-rated Banco Mercantil of Mexico. The spot dollar price of
one Mexican peso is US$0.080 and a six-month forward peso costs US$0.075.
Where should the funds be invested? Is interest rate parity holding?

2. Indian rupee forward contracts. The Indian rupee (INR) is currently trading at
INR 50 = US$1. With 90-day Indian-rupee and U.S. dollar treasury bills cur-
rently yielding 10 percent and 2 percent per annum, respectively, what would be
the forward INR price of US$1? What assumptions are you making with respect
to the credit rating of either government securities?

3. Interest rate parity for asset managers and hedge fund arbitrageurs. You have
been given the following information:

ig i S(0) F(90)

3% 6% 2.0000 1.9815

where:  ig = Annual interest rate on three-month U.S. dollar commercial
paper
iy = Annual interest on three-month British-pound commercial
paper
§(0) = Spot dollar price of one pound sterling
F(90) = Forward dollar price of one pound sterling for delivery in
90 days

Taking the perspective from a U.S.-based asset manager or hedge fund

arbitrageur:

a. In which commercial paper would you invest?

b. In which currency would you borrow?

c. How would you arbitrage?

d. What is the profit from interest arbitrage per dollar borrowed?

4. Covered interest rate arbitrage with withholding tax. On September 1, 2013,
the treasurer of Volvo, the Swedish automotive manufacturer, is faced with the
following investment dilemma: he could invest the 500 million Swedish crowns
(SEK) that will be available for the next 60 days in the Swedish money market
and earn a return of 6.25 percent on an annual basis, or he could invest his funds
in the euro (€) money market and earn a much lower return of 3.75 percent.

a. Do you have sufficient information to reach a decision as to selecting the op-
timal investment opportunity? What are the additional pieces of information
needed to reach a meaningful decision?

b. On September 1, 2013, the following information concerning the relationship
between the Swedish crown and the euro (€) was made available: SEK 1 =
€7.84 on a spot basis; the € was at a 3.00 percent premium (annual basis).
Where should the funds be invested?

c. Does the interest rate parity theory hold in the previous case? Why or why not?

d. How would a 10 percent withholding tax imposed by euro-zone governments
on interest earnings accruing to nonresident foreign entities affect your
decision in part b?
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e. What is the maximum rate of withholding tax that would leave your decision
to invest your funds in the euro money market unchanged?

5. Covered interest rate arbitrage. As a trader for the London-based money market
Commonwealth Fund, you see the following quotes:

a. From Barclays Bank, one-year sterling deposits/loans at 6.0 percent to 6.125
percent.

b. From Bangkok Bank, one-year Thai baht (THB) deposits/loansat 12.50 percent
to 12.75 percent. Spot exchange rate is THB 45 = £1, and one-year forward
Thai baht is at a 6.00 percent discount vis-a-vis the pound sterling.

Do you see profitable opportunities for interest rate arbitrage? What are the

risks, if any, involved in these transactions?

6. Carry trade. Felipe Lemos is a currency strategist with the Miami-based
hedge fund Kawa. With the annual interest rate at 8.5 percent for real-
denominated deposits with AAA-rated Brazilian banks, Felipe is considering
taking $10 million from Kawa money market mutual funds currently yield-
ing a paltry annual 0.75 percent to invest in real (BRL). The current spot
exchange rate between the U.S. and Brazilian currency currently stands at
BRL 1.82 = $1.

a. Under what exchange rate scenario would the carry trade be profitable?

b. What are the risks involved in the carry trade? How can they be hedged?

c. To discourage speculative short-term capital inflows, the central bank of
Brazil is imposing a 10 percent withholding tax on interest earnings by
foreign investors. Will Felipe’s decision be changed?

7. Selecting a construction loan. Italthai, the Bangkok-based construction com-
pany, has recently been awarded a baht (THB) 2,500 million contract for the
renovation of Phuket International Airport. The project is to be completed six
months hence on October 1, 1996, with payment in full due upon completion
and guaranteed by the Thailand Airport Authority. Italthai is seeking to raise a
construction loan collateralized by the contract and is considering two alterna-
tive short-term financing options:

i. A 180-day commercial paper issue at an annual rate of 9 percent denomi-
nated in baht with a letter of credit guarantee opened by Siam Commercial
Bank at the cost of Y6 of 1 percent.

ii. A euro-dollar loan sourced from Standard Chartered Bank’s Singapore branch
carrying a semiannual rate of 3.25 percent.

a. Which financing option do you recommend to Italthai? The spot exchange
rate is THB 25 = $1. The U.S. dollar is at a 1.75 percent annual premium
vis-a-vis the baht, which is otherwise pegged to a basket of currencies,
primarily U.S. dollars. The baht has been stable against the U.S. dollar,
trading within a narrow range of THB 24-26 to US$1.

b. What are the risks involved in borrowing euro-dollars? What are the risks
involved in lending to Italthai from Standard Chartered Bank’s point of
view?

Hint: The THB 2,500 million contract award is the revenue that Italthai will

collect in six months.

8. Speculating on the collapse of Argentina’s currency board. Dr. Lawrence Krohn
is the New York-based lead currency strategist for Latin American currencies at
Standard Bank. On the eve of its long-overdue devaluation (January 10, 2002),
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the Argentine peso (ARS) could be purchased or sold 90 days forward at ARS

1.35 for $1. On January 10,2002, $1 = ARS 1.

a. Is the Argentine peso at a discount or premium to the U.S. dollar? What was
the forward premium/discount on Argentine peso forward contracts? Com-
pute the yearly implicit rate of interest on 90 days forward pesos.

b. Assuming that on January 10, 2002, you expected the peso to devalue by
50 percent within days, explain how you could speculate through the forward
exchange market. What would be your expected profit? Show how your ex-
pected profits would be affected should you be required to put up a margin of
20 percent on your forward purchase (sale) contract (the opportunity cost of
speculators’ funds are supposed to be 12.5 percent annually).

c. Would you speculate differently (from the answer to part b) if you expected
the post-devaluation exchange rate to be ARS 1.25 to $1? Explain.

9. Fuji Life Insurance Co. global money management (advanced). Hiko Yamamoto,
the deputy treasurer of Fuji Life Insurance Co. (FLI), was reviewing one-year in-
vestment opportunities for the 100 billion yen of cash balances. As interest rates
were becoming negligible in Japan at 0.50 percent on one-year yen-denominated
treasury bills, Hiko was seriously considering euro notes issued by the Dutch
government and offering a yield of 3.25 percent when the attractive yield on
zero Uridashi one-year zero-coupon bonds (UAZ) denominated in Australian
dollars (AUD) caught his eye.

a. Assuming that UAZ are currently priced at 95 percent, what is the forward
yen (¥) price of one Australian dollar for one-year maturity? Be explicit about
your assumptions; ¥100 = AUD 1. Hint: Compute the one-year interest rate
on UAZ first.

b. Assuming the forward rate is ¥97 = AUD 1 and one-year borrowing cost in
Japan for FLI is 65 basis points, show how Hiko could set profitable arbitrage
opportunities between ¥ and AUD. Would your answer be different if the tax rate
(40 percent) on interest income is twice the tax rate (20 percent) on forex gains?

c. Hiro, Hiko’s first cousin, is the procurement manager for the specialty steel
division of Mitsubishi Heavy Industries (MHI). Having just contracted for
the imports of iron ore from Australia in the amount of AUD 100 million pay-
able in 360 days, Hiro is advised by his cousin Hiko to consider using UAZ
for hedging currency risk on behalf of MHI. What is your advice to Hiro?

d. Would you classify UAZ as samurai bonds or euro-yen bonds? Should Japan’s
Ministry of Finance ban them?

Note: Samurai bonds are yen-denominated bonds issued in Japan by firms
domiciled abroad. UAZ are foreign currency bonds for sale in Japan. According
to the Wall Street Journal (March 7, 2003), Japanese investors were gobbling
up Australian dollar-denominated offerings, purchasing a total amount of AUD
8 billion in 2002 and close to AUD $§ billion in the first two months of 2003.

10. Yen carry trade at the Conan Doyle Galaxy Fund. Dr. Watson is the chief trader
at the currency arbitrage desk of the U.S.-based Conan Doyle Galaxy Fund. He

is considering arbitrage opportunities between the Japanese yen (borrow at 60

basis points/lend at 40 basis points) and the Eurodollar (borrow at 2.15 percent/

lend at 2.06 percent).

a. Under what exchange rate scenario does interest rate arbitrage make sense?
The current spot exchange rate stands at ¥100 = $1.
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b.

C.

d.

The market forward rate quotes at ¥98 = $1. Show how covered arbitrage
could be profitably exploited.

Revisit questions a and b with the corporate income tax rate in the United
States at 30 percent and the capital gains rate at 15 percent.

The carry trade refers to uncovered interest rate arbitrage; is it consistent
with efficient foreign exchange markets?

. Dollar-denominated one-year U.S. Treasury Inflation-Protected Securities

(TIPS) pay 1 percent plus consumer price index (CPI) inflation. Under what
exchange rate/inflation scenario does uncovered interest rate arbitrage be-
tween yen-denominated loans/deposits and dollar-denominated TIPS make
sense? TIPS are not available in yen.

11. Carry trade at a macro hedge fund. Ms. Ivanhoe is the chief strategist of Caran
d’Ache—the Fribourg-based (Switzerland) macro hedge fund. Newly issued one-
year Greek government zero-coupon (Z) bonds rekindled Ms. Ivanhoe’s interest
in the carry trade.

a.

b.

C.

What is the currency carry trade all about? Caran d’Ache can borrow
100 million Swiss francs (CHF) at an annual cost of 115 basis points and
invest in Greek Z bonds currently trading at 89 and to be redeemed at par
in 360 days. Zs are denominated in euros (€). The spot rate for euros is
CHF 1.25 = €1.

What are the risks involved in this carry trade? Under what exchange rate
scenario(s) is the carry trade profitable?

Would you advise Ms. Ivanhoe to hedge her investments in Greek Z bonds?
Current one-year government bond yields are 95 basis points for AAA-rated
one-year Swiss government bonds, 330 bp for AAA-rated German one-year
government bonds, 360 bp for one-year AA-rated French government bonds,
and 1,125 bp for BBB-rated Greek one-year government bonds. Illustrate
graphically both hedged and unhedged investment policy. Discuss the signifi-
cance of the intersection point.

12. Yen carry trade with investment in U.S. dollars/Icelandic kréna. Louise is an
associate with Charlemagne, a hedge fund domiciled in Luxembourg, who is
considering the following arbitrages:

Amount of transaction: US$200 million
Start date of transaction: January 1, 2008
End date of transaction: November 30,2008
Term of the transaction: 330 days

Two funding alternatives from banks with loanable funds:

i

Deutsche Bank, Tokyo—Current interest rate on yen loans: 1.875 percent per
annum.

ii. JPMorgan Chase Bank NA, New York—Current US$ prime interest rate:

7.25 percent per annum.
January 1, 2008, spot exchange rate: US$1 = ¥107.74.

Trader’s view of expected US$ versus yen spot exchange rate in 330 days:
US$1 =¥107.74.
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Two investing alternatives:
i. Citibank N.A., London, England, branch—Certificate of deposit, 330 days:
3.56 percent per annum on Eurodollar deposits at LIBOR rate.
ii. Kaupthing Bank, Reykjavik, Iceland head office—Certificate of deposit: 14.5
percent per annum.
January 1, 2008, US$ versus kréna spot exchange rate: 64.3 krona per USS$.

Trader’s view of expected US$ versus krona spot exchange rate in 330 days:
64.3 krona per US$.

Answer the following questions:

a. Draw two arbitrage diagrams—one for funding and one for investing—to
engineer a yen carry trade transaction; show the transaction that maximizes
the profit opportunity (or the one with minimum loss if you do not see a
profitable opportunity), and clearly state the profit or loss on the engineered
transaction.

b. If the yen exchange rate on November 30 is 96.89 instead of 107.74, how
does that change the cost of the yen loan?

c. If the kréna exchange rate on November 30 is 135 instead of 64.3, how does
that change the revenue of the krona investment?

d. What is the difference between a covered and an uncovered interest arbitrage

transaction?

e. Summarize in bullet form five risks in this transaction—be as specific as you
can be.

f. In 2008, how might an interest arbitrage trader’s worst nightmare have been
realized?

(Prepared by Dr. Phil Ulhman.)

13. Covered interest rate arbitrage with transaction costs (advanced). Assume that
U.S.-based potential arbitrageurs do not hold cash, but hold dollar-denominated
securities. Covered investment in sterling-denominated securities then requires
the execution of four transactions: (1) sale of domestic securities with transac-
tion costs of T, percent, (2) spot purchase of pounds sterling with costs of T,
percent, (3) purchase of sterling-denominated securities with transaction costs
of 1, and (4) forward sale of pounds sterling with transaction costs of .

a. Reformulate the interest rate parity theorem taking into account these trans-
action costs.

b. What are the upper and lower limits on the implicit interest rate?

c. What do your conclusions in parts a and b imply in terms of the interest par-
ity line as drawn in Exhibit 6.3?

14. Covered interest rate arbitrage with a two-tier exchange market (advanced).
Monsieur Dassault, the treasurer of Renault-Finance S.A.—the Geneva-based
international finance subsidiary of the French automobile manufacturer—was
intrigued by the apparently high yield offered by South African government
bonds. Specifically, he could purchase rand-denominated ESCOM bonds (issued
by the South African government-owned Electricity Supply Commission) at
par that pay an 11 percent coupon in two equal half-yearly installments. The
transaction would have to be channeled through South Africa’s two-tier exchange
market: nonresident investors in South African bonds have to contend with a sys-
tem of two different exchange rates that allows for investment (and divestment)
to be made through the financial tier, whereas interest payments are repatriated
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through the commercial tier. On July 19, 1989, the commercial rand was worth

$0.38 while the financial rand traded at $0.24. The central bank traditionally

stabilizes the commercial rand while it allows the financial rand to fluctuate.

a. What is the effective rate of return on a rand (ZAR) 25 million uncovered
investment, assuming that the investment is liquidated after one year?

b. Assuming a 6 percent discount on the financial rand, compute the effective
yield on an uncovered investment of ZAR 25 million, assuming that the in-
vestment is liquidated after one year.

c. Discuss credit risk, exchange risk, interest rate risk, and country risk faced by
nonresident investors in ESCOM bonds.

d. Compute the break-even exchange rate on the financial rand if Renault-
Finance is comparing its ESCOM investment with similarly risky dollar-
denominated high-yield bonds offering a coupon of 127 percent. Sketch
graphically your analysis.

(Adapted from “Of High-Yield Bondage,” The Economist, August 5,1989, p. 65.)
15. Interest rate arbitrage with bid-ask spreads (advanced). Consider the configura-

tion of bid-ask spot and 90-day forward US$/£ exchange rate on June 12,2013,

keeping in mind that the lower rate is the selling/lending rate and conversely the

higher rate is the buying/borrowing rate:

S(0) =1.5250 - 1.5260
F(90) =1.5068 — 1.5073

with 12- and 3-month Eurocurrency interest rates, respectively, at

ius(360) = 9-L.% = 9.2.9% or iys(90) = 2.27% - 2.30%

iyk(360) = 14% - 14%% or iyx(90) =3.50% — 3.63%

a. Compute the no-profit bid-ask 90-day forward rates.

b. Show how interest rate arbitrageurs can take advantage of the gap between
no-profit and market bid-ask forward rates.

c. Explain how such arbitrage transactions should narrow the gap.
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7

Currency Futures,
Options, and Swaps

A dog, used to eating eggs, saw an oyster; and opening his mouth to its
widest extent, swallowed it down with the utmost relish, supposing it to
be an egg. Soon afterward suffering great pain in his stomach, he said, “I
deserve all this torment, for my folly in thinking that everything round
must be an egg.”

The Fables of Aesop

Forward exchange contracts had been available for decades, but it was not un-
til the breakdown of the Bretton Woods system of fixed exchange rates and the
resulting heightened volatility in currency prices that new foreign exchange (FX or
forex) risk management products started to appear. Futures contracts on foreign ex-
change were first introduced in May 1972, when the International Monetary Market
(IMM) of the Chicago Mercantile Exchange (CME) began trading contracts on the
British pound, Canadian dollar, Deutsche mark, Japanese yen, and Swiss franc. Cur-
rency options started to trade in the over-the-counter market in the early 1970s, but
standardized contracts were not introduced until 1987 on the Philadelphia Stock
Exchange Market.
By reading this chapter you will understand:

= How financial derivatives came into being.

® What currency futures contracts are and how they differ from currency forward
contracts.

® How counterparty risk in futures contracts is mitigated.

® What currency options are and how they differ from futures and forwards.

= How currency options are priced.

® How the put-call parity binds the option market to the forward market.

® What the different option strategies are.

® What interest rate swaps are and how they are priced.

® What currency swaps are and how they are priced.

185
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A BRIEF HISTORY OF DERIVATIVES

From time immemorial traders have been faced with three problems: how to finance
the physical transportation of merchandise from point A to point B (perhaps several
hundred or thousands of miles away and weeks or months away), how to insure the
cargo (risk of being lost at sea or to pirates), and last, how to protect against price
fluctuations in the value of the cargo across space (from point A to point B) and
over time (between shipping and delivery time). In many ways the history of deriva-
tives contracts parallels the increasingly innovative remedies that traders devised in
coping with their predicament.

Ancient Times

Trade carried over great distances is probably as old as mankind and has long been
a source of economic power for the nations that embraced it. Indeed, international
trade seems to have been at the vanguard of human progress and civilization: Phoe-
nicians, Greeks, and Romans were all great traders whose activities were facilitated
by marketplaces and money changers that set fixed places and fixed times for ex-
changing goods. Some historians even claim that some form of contracting with
future delivery appeared as early as several centuries B.C. At about the same time, in
Babylonia—the cradle of civilization—commerce was primarily effected by means of
caravans. Traders bought goods to be delivered in some distant location and sought
financing. A risk-sharing agreement was designed whereby merchants-financiers
provided loans to traders whose repayment was contingent upon safe delivery of
the goods. The trader borrowed at a higher cost than an ordinary loan would have
cost, the difference being the cost of purchasing an option to default on the loan
contingent upon loss of the cargo. As lenders were offering similar options to many
traders and thereby pooling their risks, they were able to keep its cost affordable.!

Middle Ages

Other forms of early derivatives contracts can be traced to medieval European
commerce. After the long decline in commerce following the demise of the Roman
Empire, medieval Europe experienced an economic revival in the twelfth century
around two major trading hubs: in northern Italy the city-states of Venice and Genoa
controlled the trade of silk, spices, and rare metals with the Orient; in northern Eu-
rope the Flanders (Holland and Belgium) had long been known for their fine cloth,
lumber, salt fish, and metalware. It was only natural that trade would flourish be-
tween these two complementary economic regions. Somehow, as early as the 1100s,
Reims and Troyes in Champagne (eastern France) held trade fairs that facilitated
mercantile activity; there, traders would find money changers, storage facilities, and
(most important) protection provided by the counts of Champagne. Soon rules of
commercial engagement started to emerge as disputes between traders hailing from

1 This “option to default” gave the trader the right to default on the loan in case the cargo
never reached its destination. To benefit from this right, the trader paid an option premium in
addition to normal interest on the loan. Philippe Jorion, Big Bets Gone Bad (San Diego, CA:
Academic Press, 1995), 138.
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as far away as Scandinavia or Russia had to be settled: A code of commercial law—
known as “law merchant”—enforceable by the “courts of the fair” was progressively
developed. Although most transactions were completed on a spot basis, “an innova-
tion of the medieval fairs was the use of a document called the ‘lettre de faire’ as a
forward contract which specified the delivery of goods at a later date.”?

In 1298 a Genoese merchant by the name of Benedetto Zaccharia was selling 30
tons of alum? for delivery from Aigues Mortes (Provence, France) to Bruges (Flanders,
Belgium).* Maritime voyages around Spain and the Atlantic coast of France were
then hazardous and fraught with dangers—the cargo could be lost at sea or to pirates.
Zaccharia found two compatriot financiers, Enrico Zuppa and Baliano Grilli, who
were willing to assume the risk. Here is how it worked: Zaccharia sold “spot™’ the
alum to Zuppa and Grilli and entered into a forward repurchase contract contingent
upon physical delivery. The repurchase price in Bruges was significantly higher than
the spot price in Aigues Mortes. It reflected the cost of physical carry from Aigues
Mortes to Bruges (several months at sea), insurance against loss of cargo, and the op-
tion to default granted to Zaccharia in the case of nondelivery. The merchant Zaccha-
ria had secured financing and insurance in the form of a forward contingent contract.

If medieval fairs had gone a long way in establishing standards for specifying the
grading and inspection process of commodities being traded as well as date and
location for delivery of goods, it fell short of the modern concept of futures traded
on centralized exchanges. The first organized futures exchange was the Dojima
rice market in Osaka (Japan), which flourished from the early 1700s to World War
II. It grew out of the need of feudal landlords, whose income was primarily based
on unsteady rice crops, to hedge and monetize their revenue. By shipping surplus
rice to Osaka and Edo, landlords were able to raise cash by selling warehouse
receipts of their rice inventory in exchange for other goods on sale in other cities.

Merchants who purchased these warehouse receipts soon found themselves
lending to cash-short landlords against future rice crops. In 1730, an edict by Yoshi-
mune—also known as the “rice Shogun”—established futures trading in rice at the
Dojima market apparently in an effort to stem the secular decline in rice prices. It
certainly allowed rice farmers to hedge against price fluctuations between harvests.
Interestingly, all the hallmarks of the modern standardized futures contract were
found in the Dojima rice futures market.® Each contract was set at 100 koku,” and
contract duration was set according to a trimester trading calendar, which consisted

2 Richard J. Teweles and Frank ]. Jones, edited by Ben Warwick, The Futures Game: Who
Wins, Who Loses, and Why, 3rd ed. (New York: McGraw-Hill, 1999), 8.

3 White mineral salt.

4Jean Favier, Les Grandes Découvertes (Paris: Le Livre de Poche, 1991), cited in Eric Briys and
Francois de Varenne, The Fisherman and the Rhinoceros: How International Finance Shapes
Everyday Life (New York: John Wiley & Sons, 1999).

3 Spot sale is for immediate delivery and cash payment.

6 Mark D. West, “Private Ordering at the World’s First Futures Exchange,” Michigan Law
Review 98, no. 8 (August 2000).

7 Koku is a unit of measurement used in medieval Japan that corresponds to the amount of
rice consumed by a person in one year. It is equal to 180 liters.
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of a spring semester (January 8—April 28), a summer term (May 7—October 9), and a
winter term (October 17-December 24). All trades were entered in the “book” trans-
action system, where the names of the contracting parties, amount of rice exchanged,
future price, and terms of delivery were recorded. Transactions were cash-settled
(delivery of physical rice was not necessary) at the close of the trading term. Money
changers soon functioned as de facto clearinghouses, eliminating counterparty risk
by forcing margin requirements on individual rice traders, which were marked to
market every 10 days.?

Industrial Revolution

Forward contracts progressively evolved from the need to hedge price risk associated
with international trade. Consider the case of a mining firm in California shipping
copper to London and wanting to lock in the value of its merchandise by selling its
cargo forward (known then as “on a to-arrive basis”)—possibly at a lower price that
it would expect to receive several months later. A copper-processing firm in London
might want to lock in the value of its core raw material input so that, in turn, it could
bid on construction projects at fixed prices. Neither firm would know of the other, be-
ing domiciled far apart. A middleman would act as a matchmaker. Merchant banks (or
their predecessors) having representation in the two distinct physical locations would
be able to arrange the trade: They would receive a handsome fee for bringing the two
parties together and acting as a guarantor of the good execution of the transaction.
In the early 1800s, grain commerce in the United States was vulnerable to large
swings in prices; farmers would flood the market with their crop at harvest time and
grain prices would collapse. Shortages would develop within a few months and pric-
es would rebound. Instead of shipping their crop all at once and facing inadequate
storage facilities, farmers (sellers) and millers (buyers) increasingly turned to forward
contracting as a way to cope with price volatility while staggering grain delivery over
time. During this time, Chicago was rapidly emerging as a hub for grain storage,
trading, and subsequent distribution eastward—along rail lines or through the Great
Lakes. In 1848, organized futures trading made its debut with the Chicago Board
of Trade: Forward contracts morphed into futures through standardization of con-
tracts, which allowed trading that was easier (uniform grading of commodities) and
safer (margin requirement eliminating counterparty risk). Physical commodities—
both hard (minerals) and soft (agricultural)—became the objects of futures trading.

Information Age

More than a century later, the breakdown in 1971 of the Bretton Woods system
of fixed exchange rates heralded the burst of innovation in financial derivatives
(as opposed to commodity-linked derivatives). Volatile exchange rates ushered the
world financial system into a new era of deregulation and financial innovation with
the introduction of currency futures, options, swaps, and swaptions, as illustrated
in Exhibit 7.1. As early as 1972, currency futures started to trade at the newly

8 West, “Private Ordering,” 2588.
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established International Monetary Market (a subsidiary of the Chicago Mercantile
Exchange). Rumor has it that Milton Friedman, anticipating in the late 1960s the
demise of the Bretton Woods system of fixed exchange rates, wanted to speculate on
the impending devaluation of the dollar by purchasing Deutsche marks forward. The
foreign exchange market was then (and still is) an over-the-counter wholesale mar-
ket open to corporations and banks but not to retail investors. No bank was willing
to enter his trade for lack of an underlying business transaction. Milton Friedman
thus championed to the Chicago Board of Trade the concept of currency futures
open for trading to individual speculators like himself. Unfortunately, the first cur-
rency futures contracts did not become available for trading until 1972.

The deregulation of interest rates in the United States soon set in motion the in-
troduction of interest rate derivatives, which eventually would dwarf currency and
commodity derivatives. In 1977 the Chicago Board of Trade introduced what was
soon to become the most successful contract of all time—U.S. Treasury bond futures.
Asillustrated in Exhibit 7.1, the financial services industry continued to respond to the
need for currency products more versatile than forwards and futures. Cross-currency
swaps—akin to bundles of long-dated forwards—were next to emerge as a natural
evolution to “back-to-back loans,” with the World Bank—IBM cross-currency swap
marking in 1981 the first public transaction. In 1982, the Philadelphia Stock Exchange
introduced a standardized option contract on the pound sterling, which was soon fol-
lowed by similar contracts on the Canadian dollar, Deutsche mark, Japanese yen, and
Swiss franc. Slightly different option contracts on currency futures (rather than the cur-
rency itself) were introduced by the Chicago Mercantile Exchange in 1984, and they
traded the same currencies as the Philadelphia Stock Exchange. Commercial banks,
refusing to be sidelined, responded by offering tailor-made over-the-counter option
contracts as well as more innovative optionlike products such as range forwards and
forward participation contracts. When the world became a riskier place, firms and fi-
nancial institutions naturally sought safe harbor by hedging with financial derivatives.

CURRENCY FUTURES

A currency futures contract is defined as a legally binding agreement with an organ-
ized exchange to buy (or sell) today a set amount of foreign currency for delivery at
a specified date and place in the future. As such, a currency future does not appear
terribly different from the old-fashioned forward contract discussed at great length
in Chapters 5 and 6, except perhaps for the fact that such contracts are entered into
with organized (and generally regulated) exchanges—a fact that has far-reaching
implications for credit risk (counterparty risk). There are, however, a number of ad-
ditional differences between futures and forwards, which we address next.

Contract Standardization

To promote accessibility and foster trading and liquidity, futures contracts specify a
standardized face value, maturity date, and daily price movement limits.
Standardized amounts. Futures exchanges standardize the face value or amount
of foreign currencies traded in each contract. This means that futures contracts, unlike
forwards, cannot be customized to the exact needs of corporations when they hedge
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currency risks. In fact, standardized contracts are for relatively small amounts, thereby
encouraging retail clients to trade futures contracts. For example, the face value of cur-
rently traded futures contracts on the International Monetary Market (IMM)—a divi-
sion of the Chicago Mercantile Exchange—against the U.S. dollar are €125,000, CAD
100,000, £62,500, ¥12,500,000, CHF 125,000, MXN 500,000, and AUD 100,000.

Standardized maturity. Currency futures are available for the months of March,
June, September, and December. The settlement date for each contract month is the
third Wednesday of the month, but the contract expiration date (last trading day)
is two business days before Wednesday—which means they expire on the preceding
Monday assuming that there are no holidays in between.

Standardized dates for currency futures greatly facilitates their trading, which in
turn makes them liquid—that is, easy to buy or sell at any time during the life of the
contract. This is an important difference from forward contracts, which generally
are drawn for 30, 60, or 90 days’ maturity from the signing date in amounts that
are directly negotiated between the parties; as such, forwards are difficult to trade
and are very illiquid. This means that if you signed a forward contract for delivery
in 90 days hence and you want to liquidate your position on the 52nd day, it is un-
likely that you will find another party willing to take your position for a customized
amount maturing in 90 — 52 = 38 days.

Daily price movement limits are specified by the exchange. They set an upper or
lower bound within which the futures price can move during a given day. Normally,
trading ceases for the day if the futures price reaches its upper bound/ceiling or the
lower bound/floor. Daily price limits aim at curbing speculative excesses.

Reading Futures Quotations

The prices of exchange-traded futures contracts appear daily in the financial press.
Exhibit 7.2 shows futures quotations for October 28,2011, as published by the Wall
Street Journal. Seven currencies are quoted against the U.S. dollar and three against
the euro. For each currency the size of the contract is indicated as well as the unit in
which it is priced; for example, in the case of the Japanese yen, the size of the con-
tract is ¥12,500,000 and it is quoted in dollar terms per ¥100. For most currencies
two contract months are listed—December 2011 and March 2012.

The Swiss franc December contract opened at $1.1349/CHE, traded as high as
$1.1682/CHE, as low as $1.1342/CHE, and settled close to its high at $1.1642/CHF.
The number of outstanding contracts—so-called open interest—stood at 25,335.
Very few futures contracts are ever delivered; instead contract holders will progres-
sively cash-settle their positions by entering into an offsetting contract. As a result
open interest will gradually diminish as we approach the maturity date.

Q: Referring to Exhibit 7.2, what is the closing rate for a Mexican peso (MXN)
December futures contract? How many contracts are outstanding? Can you
quote the contract in Mexican peso per U.S. dollar?

A: On October 28, 2011, the Mexican peso futures contract closed/settled at
US$0.07580 per 10 MXN. There were 98,335 outstanding contracts. It could
be quoted as MXN 10/0.07580/US$ = MXN 13.19/US$1.
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EXHIBIT 7.2 Currency Futures

Open High Low Settle Change Open Interest
Japanese Yen (CME) ¥12,500,000; $ per 100¥
Dec.’11 1.3127 1.3226 A 1.3118 1.3175 0.0036 164,397
March 12 1.3152 1.3248 A 1.3152 1.3199 0.0034 701
Canadian Dollar (CME) CAD 100,000; $ per CAD
Dec. ’11 0.9938 1.0097 0.9924 1.0081 0.0157 115,255
March ’12 0.9935 1.0075 0.9904 1.0061 0.0155 3,422
British Pound (CME) £62,500; $ per £
Dec.’11 1.5956 1.6133 1.5945 1.6106 0.0158 170,555
March *12 1.5971 1.6080 1.5932 1.6090 0.0159 190
Swiss Franc (CME) CHF 125,000; $ per CHF
Dec.’11 1.1349 1.1682 1.1342 1.1642 0.0294 25,335
March *12 1.1400 1.1700 1.1374 1.1668 0.0292 624
Australian Dollar (CME) AUD 100,000; $ per AUD
Dec.’11 1.0335 1.0687 1.0323 1.0658 0.0335 125,091
March ’12 1.0287 1.0569 1.0217 1.0551 0.0329 313
Mexican Peso (CME) MXN 500,000; $ per 10 MXN
Dec.’11 0.07428 0.07605 0.07428 0.07580  0.00168 98,335
Euro (CME) €125,000; $ per €
Dec.’11 1.3891 1.4241 1.3858 1.4201 0.0311 230,480
March ’12 1.3896 1.4231 1.3885 1.4196 0.0308 2,763
Euro/Japanese Yen (ICE-US) €125,000; ¥ per €
Dec.’11 106.370 107.565 106.360 107.7900 2.0700 2,893
Euro/British Pound (ICE-US) €125,000; £ per €
Dec. ’11 0.8817 0.0108 1,424
Euro/Swiss Franc (ICE-US) €125,000; CHF per €
Dec.’11 1.2198  -0.0042 550

Source: Adapted from the Wall Street Journal, October 28, 2011.

Marking to Market and the Elimination of Credit Risk

In order to minimize the risk of default (counterparty risk), a futures exchange such
as the CME takes at least two precautionary measures for every contract it enters
into: (1) It requires the buyer to set up an initial margin (similar to a performance
bond and generally consisting of cash, Treasury bills, or a letter of credit from a bank)
that at minimum should be equal to the maximum allowed daily price fluctuation;
and (2) it forces the contract holder to settle immediately any daily losses resulting
from adverse movement in the value of the futures contract. This is the practice of
forcing the contract holder to a daily marking to market, which effectively reduces
credit risk to a daily performance period with daily gains/losses added/subtracted
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to/from the margin account. To avoid a depleted margin account, the futures trader
is obligated to replenish his or her margin account (so-called margin call) when it
falls below a preset threshold known as the maintenance margin. (See International
Corporate Finance in Practice 7.1.)

One practical question is, of course, how the initial margin and maintenance
margin are determined. The initial margin should protect the clearinghouse against
default of the futures contract holder and will therefore well exceed the maximum
daily allowance; ultimately, however, it will be determined on a case-by-case basis
reflecting in part historical volatility of the currency price—let’s say 5 percent of the
face value of the € futures contract or 0.05 x €100,000 = €5,000 or $7,000 (spot rate
is at $1.40/€). The maintenance margin typically would be set as a percentage of the
initial margin—let’s say 75 percent of €5,000 = €3,750 or $5,250.

INTERNATIONAL CORPORATE FINANCE IN PRACTICE 7.1
THE MECHANICS OF FUTURES TRADING: A WEEK IN THE LIFE OF A
CURRENCY SPECULATOR

Assume that on June 1, 2013, a currency speculator is bullish on the future
value of the euro and believes that the market consensus embedded in the cur-
rent March 2014 futures price of $1.42/€ understates its likely value on the
expiration day of the March futures contract.

June 1, 2013. A currency speculator purchases a March 2014 €100,000
futures contract at the price of US$1.4200/€. The contract is secured by a
$7,000 deposit in the margin account. The maintenance margin is set at $5,250.

Close of June 2,2013. € futures contract closes/settles down at US$1.4050/€.
Our contract holder—who is long euros—is forced to settle his loss in the
amount of $(1.4050 — 1.4200) x 100,000 = —$1,500. The initial margin ac-
count is now reduced to $5,500 ($7,000 — $1,500 = $5,500), which is well
above the maintenance margin of $5,250.

Close of June 3, 2013. € futures contract weakens further and settles at
$1.4000. Marking to market further depletes the initial margin account by
$(1.4000 — 1.4050) x 100,000 = —$500, bringing the margin account down
to $5,000, which is below the maintenance account by $250 and will trigger a
margin call requiring the futures holder to add back $250 to his account.

Close of June 4,2013. € futures contract rebounds to $1.4225/€. The con-
tract holder receives €100,000 (1.4225 — 1.4000) = $2,250, which is added to
his margin account that now stands at $5,250 + $2,250 = $7,500.

June 5, 2013. € continues to appreciate, and the currency speculator sells
€ futures contract at $1.4315/€ for a profit of $1.4315 — 1.4200 = 0.0115 x
100,000 = $1,150. However, the currency speculator held on deposit an average
of ($7,000 + $5,500 + $5,250 + $7,500)/4 = $6,312 for four days and incurred
an opportunity cost of 10 percent or approximately $7.00. Net profit is $1,143
per contract for an investment of $7,000 or 1,143/7,000 or 16.4 percent for
four days or an annualized profit of 16.4% x 365/4 or 1,496%. So much for
the power of leverage—the notion that $7,000 allowed our currency speculator
to purchase a currency futures contract with a face value of €100,000.
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EXHIBIT 7.3 Futures versus Forward Contracts

Characteristics Forward Futures

Size and delivery ~ Tailored to individual needs. Standardized.

date

Marketplace Established by the bank or broker Determined by open auction

and method of via telephone contact or computer/ among many buyers and sellers

transaction Internet links worldwide with a on a central exchange floor with
limited number of buyers and sellers.  worldwide communications.

Participants Banks, brokers, and multinational Open to anyone who needs
companies. Public speculation not hedge facilities, or has risk
encouraged. capital with which to speculate.

Commissions Set by spread between bank’s buy and Published small brokerage fee
sell price. Not easily determined by and negotiated rates on block
the customer. trades.

Margin/collateral ~ None as such, but compensating bank Initial margin that is marked to

account balances are required. market daily.

Clearing operation Handling contingent on individual Handled by exchange

and counterparty  banks and brokers with significant clearinghouse. Daily settlements

risk counterparty risk. No separate to the market. Counterparty
clearinghouse function. risk quasi-eliminated.

Frequency of More than 90 percent settled by Less than 1 percent settled by

delivery actual delivery. actual delivery.

Quite clearly, the marking to market of futures contracts differentiates them
significantly from forwards, whose performance period is the contract maturity rath-
er than a single trading day. Thus trading currency futures with a well-capitalized
exchange that happens to implement conservative prudential trading guidelines is
considerably less risky than trading forward contracts, which requires the risk evalu-
ation of one’s counterparty on a case-by-case basis (see Exhibit 7.3 for a comparison
of the two instruments).

Hedgers and Speculators

The futures market price setting process results from the ongoing interfaces between
hedgers, speculators, and arbitrageurs.

Speculators aim to profit from the change in futures prices (or the future spot
price if the contract were to be held to maturity). For example, if a speculator expects
the euro-zone to fragment and one of the PIIGS nations (Portugal, Ireland, Italy,
Greece, Spain) to drop out of the euro in the next few weeks, the speculator will sell
the June euro futures contract at $1.36 = €1. The expectation is that upon breakup
the euro futures price will fall to, say, $1.21, at which point our speculator will
simply close the position by buying an offsetting futures contract (same month and
same amount). This should generate a profit of $1.36/€ — $1.21/€ = $0.15/€ per
euro transacted minus the cost of maintaining an adequate margin with the futures
exchange.
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Hedgers seek to avoid the impact of price uncertainty on the future value of a
long/asset position or short/liability position in a given currency by locking in its
price. This is readily achieved by entering into an offsetting futures position—selling
a currency futures contract in the currency in which you hold an asset position (long)
or buying a currency futures contract in a currency in which you hold a liability posi-
tion (short). For example, an importer owes its Japanese suppliers ¥1 billion in 90
days with a due date of April 1,2013; hedging or locking in the value of its ¥ short/
liability position requires the purchase of ¥1 billion/¥12,500,000 = 80 contracts for
the nearest month (which would be March 2013).

Arbitrageurs are exploiting profit opportunities between #raded futures and
synthetic futures engineered as a combination of asset/liability positions in the do-
mestic and foreign currency money markets (as explained in Chapter 6 in the case
of forwards).

Pricing Currency Futures

We have argued how similar currency futures are to currency forwards. The question
then is: can we apply the valuation model of currency forwards to currency futures?
In other words, is interest rate parity the appropriate valuation model for currency
futures? For all practical purposes it is if we keep in mind a subtle difference: Since
futures are marked to market on a daily basis over their lives, interest costs on ad-
ditional margin when the contract is out-of-the-money or interest savings on reduced
margin due to exchange gain when the contract is in-the-money should be taken into
account. Needless to say, it is difficult to forecast precisely future interest rates to
properly take into account the slight difference in cash payoffs associated with futures
but not with forwards. Practically speaking, these are minor differences that can be
safely assumed away—in other words, interest rate parity applies to currency futures.

CURRENCY OPTIONS

Forwards and futures afford hedgers protection against adverse exchange rate move-
ments, but they have one common major disadvantage: They prevent users from
partaking in any windfall profits in the case of favorable exchange rate movements.
This led commercial banks to offer the first customized over-the-counter currency
options in the early 1970s, which combined downside protection with upside poten-
tial. Exchange-traded standardized option contracts appeared relatively late in 1983
on the Philadelphia Stock Exchange, where they now trade on the United Currency
Options Market. As we will discover in this section, currency options singlehandedly
revolutionized the praxis of foreign exchange financial engineering. This section first
reviews basic definitions before considering options trading strategies; the equilib-
rium (parity) relationship between the option and forward markets as well as the
pricing of currency options are discussed last.

Currency Option Contracts

A currency option gives the buyer the right (without the obligation) to buy (call
contract) or to sell (put contract) a specified amount of foreign currency at an agreed
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INTERNATIONAL CORPORATE FINANCE IN PRACTICE 7.2
ENTERPRISE OIL'S $26 MILLION FOR A DOLLAR CALL OPTION

UK company Enterprise Oil in 1989 paid more than $26 million for a 90-day cur-
rency option to protect against exchange rate fluctuations on $1.03 billion of the
$1.45 billion that it had agreed to pay for the oil exploration and production assets
of U.S.-based transportation company Texas Eastern. This is one of the largest cur-
rency options ever undertaken by any company. While acquisition financings have
boosted the size of individual option contracts over recent years, the average size of
most options bought by corporates is still between $100 million and $200 million.

The option—a dollar call option—gave Enterprise Oil the right to buy
dollars at a dollar/sterling rate of $1.70. The dollar/sterling exchange rate was
$1.73 when Enterprise Qil bought the option on March 1. “We are bearish on
sterling,” said group treasurer Justin Welby. “And we did a very careful calcu-
lation between the price of the option premium (which is cheaper the further
out-of-the-money) and how much we could afford the dollar to strengthen.
We decided that this was the best mix between the amount of protection we
could forgo and the amount of up-front cash we were prepared to pay out
for the option.” Welby believed that the additional cost would be £4.5 million
($7.7 million) for every cent the dollar strengthened against sterling.

Postscript: On April 17,1989, the pound stood at $1.7050, which made the
call option just about needless at the modest cost of $26 million for Enterprise
Oil.

Source: Adapted from Corporate Finance, April 1989.

price (strike or exercise price) for exercise on (European option) or on or before
(American option) the expiration date.” For such a right, the option buyer/holder
pays to the option seller/writer a cash premium at the inception of the contract.

A European option whose exercise price is the forward rate is said to be at-the-
money;'0 if it is profitable to exercise the option immediately (disregarding the cash
premium), the option is said to be in-the-money. Conversely, if it is not profitable to ex-
ercise the option immediately, the option is said to be out-of-the-money. As expected, in-
the-money options command a higher premium than out-of-the-money options. When
held to maturity, the option will be exercised if it expires in-the-money and abandoned
when it expires out-of-the-money. (See International Corporate Finance in Practice 7.2.)

OptionMarkets Over-the-counter currency options can be negotiated with commercial
banks with features (face value, strike price, and maturity date) tailor-made to the

® The terminology of American or European option does not refer to the location where the
option contract is traded. Both American and European option contracts are traded on both
continents as well as in the Far East.

10 American options’ exercise prices are generally compared to the spot rate (rather than
forward), with similar definitions of at-, in-, or out-of-the-money applicable since they can be
exercised immediately.
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special needs of the buyer, who is responsible for evaluating the counterparty risk
(that is, the likelihood that the option writer—in this case the commercial bank—
will deliver if the option is exercised at maturity).

Alternatively, standardized currency options can be traded on organized exchang-
es in much the same way as futures contracts. Such option contracts are standardized
instruments in terms of both amount and maturity, with the underlying product being
either the currency itself, as in the case of the Philadelphia Stock Exchange (PHLX),
or a currency futures contract as traded on the Chicago Mercantile Exchange (CME).
Standardized option contracts are available from organized exchanges and are practi-
cally devoid of counterparty risk, since the appropriately capitalized exchange stands
as the contract’s guarantor of last resort. The option buyer, however, is limited to a
relatively small set of ready-made products directly available off the shelf.

Q: What is the nature of credit risk to which the buyer and the writer of cur-
rency options are exposed?

A: The buyer of a currency option faces the risk that when exercising the op-
tion the counterparty may fail to fulfill its obligation—counterparty risk is
thus similar to the risk faced by the buyer of a futures contract. The seller of a
currency option is not facing any counterparty risk since he or she receives the
option premium up front.

Premium/Strike Price Trade-0ffs Of practical interest is the trade-off between strike
price and premium: The further in-the-money the strike price, the more expensive
(i.e., the higher premium) the option becomes, and conversely. Consider, for example,
the quotes for June and September call and put options shown in Exhibit 7.4.
The left-hand column shows the different strike prices ranging from $1.4150/€
to $1.4300/€. The second column indicates the maturity of the contracts—June
2012 and September 2012. Next—in the third column—are the call premiums for
June and September delivery in ¢/€ shown to decline from 2.30¢ to 1.50¢ (June
contract) and from 4.71¢ to 3.33¢ (September contract) as the strike price increases

EXHIBIT 7.4 Quotations for €10,000 Option Contracts from PHLX

Strike Price Maturity Calls Puts Spot 1.4237
1.4150 Jun 2012 2.30 1.33
1.4200 Jun 2012 2.00 1.52
1.4250 Jun 2012 1.74 1.75
1.4300 Jun 2012 1.50 2.01
1.4150 Sep 2012 4.71 3.63
1.4200 Sep 2012 4.41 3.88
1.4250 Sep 2012 3.60 3.53

1.4300 Sep 2012 3.33 3.78
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from 1.4150 to 1.4300 (for both June and September contracts). The fourth and last
column indicates that the put option premiums increase as the strike prices increase.

Q: Referring to Exhibit 7.4, why is the premium increasing for increasing strike
prices in the case of € put options but decreasing in the case of call options?

A: A put option gives the buyer/holder the right to sell euros at a given strike
price. The higher the price at which the option holder can indeed sell the euros,
the more valuable it becomes and therefore the more expensive it is to buy.

RISK PROFILE OF CURRENCY OPTIONS

This section considers the value at expiration of European call and put options from
the perspective of the buyer as well as the writer before exploring in the next section
some often-used option strategies.

Buyer of a Call Option

Consider the purchase on June 1, 2013, of a 90-day call option on pound sterling
with strike price E(90) = $1.57 per pound and premium p(0) = $0.05. The holder of
such a sterling call contract has the option to purchase sterling on August 31 at the
strike price of $1.57 if it is advantageous to do so. Specifically, if the spot exchange
rate §(90) turns out to be less than 1.57 on August 31, the option holder would ei-
ther purchase sterling on the spot market if he or she were indeed in need of sterling
or else simply abandon the call option with a total loss no larger than the future
value of the premium paid 90 days earlier; in Exhibit 7.5, see the horizontal portion
to the left of 1.57 on line (1), which sketches the terminal value of the call option as
a function of §(90). For an exchange rate in excess of 1.57, the option holder will
exercise the call option so as to profit from the difference between the spot rate and
the strike price. Thus the payoff to the option holder can be summarized as follows:

For $(90) < E(90):  Payoff = —p(0) x (1 + iys)
For S(90) > E(90): Payoff = S(90) — E(90) — p(0) x (1 + iys)

where iyg = 0.06/4 is the quarterly opportunity cost to the option buyer of tying up
the cash premium for the life of the option. The intersection point $(90)* at which
the option holder is starting to make a profit in excess of the up-front premium

(breakeven) can be readily found to be:

S(90)* = E(90) + p(0) x (1 + iys)

§(90)* = 1.57 + 0.05 x (1+0'4ﬂ) —1.62

(7.1a)

In Exhibit 7.5, the reader will note that the option premium (shown as the dis-
tance of the horizontal portion of the call option profile to the horizontal axis along



Currency Futures, Options, and Swaps 199

Payoff ($)
(+)
B (1) Buying a Call
_____ et W
\
N
Y
N
N
Premium \\
N
\
1.57 N, 1.62
il H \ S
0 < >S; £(90)
N
N
N
A Y
/ [ N
Exercise Breakeven N
Price AN
N
N
N
\.
A (2) Writing a Call
(=)

EXHIBIT 7.5 Call Option

the abscissa, AH or BH) is equal to the distance HS between the exercise price and
the break-even rate (disregarding interest costs).

Writer of a Call Option

The call option writer’s payoff—the broken line (2) in Exhibit 7.5—is symmetrical to
the option buyer’s payoff since, combined, they have a zero-sum gain (disregarding
transaction costs). In other words, what the option holder loses, the option writer
keeps—option premium for §(90) < 1.57 shown as AH = BH in Exhibit 7.5—and
what the option holder gains, the option writer loses—for $(90) > 1.57.1 The reader
will also note that the option writer may face potentially large losses when the op-
tion is exercised, whereas the writer’s gains are limited to the option premium.

Put Options

Consider the purchase on September 1, 2013, of a 90-day European sterling put
option maturing on November 30, 2013, with strike price E(90) = $1.48 and pre-
mium p(0) = $0.02. The holder of such a sterling contract has the option (the right
without the obligation) of selling sterling on November 30 at the strike price of 1.48
if the spot rate S(90) on November 30 makes it advantageous to do so. Referring

M Indeed, the “graphical” sum of line (1) and line (2) is the horizontal axis (i.e., it is a zero-sum
game).
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EXHIBIT 7.6  Put Option

to line (1) in Exhibit 7.6, the reader can readily see that only if the spot rate at the
expiration of the option is below 1.48 will the option holder actually put/sell the
sterling, which can be acquired on the spot market at a lower price. For example,
if at expiration the spot price had fallen to 1.40, the option buyer would buy spot
pounds at $1.40 and put/sell them at $1.48 for a profit of $1.48 — $1.40 — $0.02 =
$0.06 or a profit 6 cents per pound. Above 1.48, the option holder is better off
abandoning the option, which expires worthless with the resulting loss limited to the
premium. Meanwhile, the writer of the put option stands to earn a maximum profit
of 2 cents per pound if the option expires unexercised (spot rate at maturity stands
above 1.48), whereas the writer’s exposure to losses is virtually unlimited; see line
(2) in Exhibit 7.6. It is also equal (but of opposite sign) to the option buyer’s gain.
The break-even exchange rate $(90)* can be readily found as:

S(90)* = E(90) — p(0) x (1 +4ys)

) 0.06 (7.1b)
S(90)* =1.48 - 0.02 x | 1+ =] =146

OPTION STRATEGIES

There are many options combinations or strategies, ranging from the simple (e.g.,
writing covered options) to more complex ones known under such colorful names
as straddle, strangle, butterfly, condor, and bull price spread, to name a few. After
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reviewing the mechanics of simple option combinations such as writing covered op-
tions, this section considers the straddle strategy which depends on the volatility
rather than on the absolute level of the exchange rate.

Option Combinations

Currency options are often bundled with long/asset or short/liability positions in the
underlying currency—presumably to construct a hedge. These simple combinations
are the basis for financial engineering and are helpful foundations for more complex
financial architecture. Generally, combining an option that is an asymmetrical posi-
tion with a matching amount of forwards (a symmetrical position) amounts to creat-
ing another asymmetrical position but does not eliminate risk. All it does is change
the risk profile of the original option to create that of another option. For example,
writing a call option and combining it with buying the underlying currency forward
amounts to writing a put option, as we explain further next.

Writing Covered Call Options

This option strategy combines the writing of a call option on sterling with the buy-
ing of a sterling forward contract. Exhibit 7.7 sketches the payoff of both posi-
tions at maturity as a function of the then-prevailing spot dollar price of pound
sterling §(90). The sterling long position—Iline (2)—is in-the-money if §(90) exceeds
the forward purchase price F(90). The writer of a naked (uncovered) call option on
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EXHIBIT 7.7 Writing a Covered Call Option
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sterling speculates by accepting an up-front payment (premium) in exchange for a
possibly large loss if sterling were to appreciate against the dollar. Conversely, should
the pound depreciate—S(90) is below the strike price—the option writer keeps the
option premium; see line (1) in Exhibit 7.7.

It would stand to reason that the call option writer who holds a forward as-
set position in sterling—line (2)—has effectively covered the selling of a naked call
option—hence the reference to writing a covered call option. In fact, this is mislead-
ing, since a covered call option is nothing more than writing a naked put option on
sterling, as illustrated in Exhibit 7.7 by line (3), which is constructed as the graphi-
cal sum of lines (1) and (2). Indeed, writing a naked put option is no less risky than
writing a naked call option.

Straddle

Buying a straddle is the simultaneous purchase of one put and one call option at the
same exercise price and maturity. This strategy is especially attractive when one antici-
pates high exchange rate volatility but is hard-pressed to forecast the direction of the
future spot exchange rate. Let’s consider the case of Allied-Lyons, the British manu-
facturer of teabags, which experimented with this option strategy at the outset of the
Gulf War in 1991 and lost big (see International Corporate Finance in Practice 7.3).

INTERNATIONAL CORPORATE FINANGE IN PRACTICE 7.3
ALLIED-LYONS'S DEADLY GAME

Allied-Lyons—better known for its teabags than for its forays into the cur-
rency market—announced a stunning $269 million FX loss (approximately 20
percent of its projected profits for 1991). Facing a sluggish economyj, its treas-
ury had elaborated a sophisticated scheme that gambled not so much on the
absolute level of the dollar/sterling exchange rate as on its volatility. This gam-
ble was achieved through combinations of currency options known as straddles
and strangles that, in this particular case, would have produced profits had the
exchange rate turned out to be less volatile than the option premium implied.

This ingenious scheme was elaborated at the beginning of the Gulf War when
the relatively high price of option premiums (due to heavy buying from hedgers)
convinced Allied-Lyons that it was propitious to place an attractive short-term
bet that volatilities would decrease as soon as hostilities started. Thus Allied-Ly-
ons wrote deep-in-the-money options in straddle/strangle combinations, thereby
netting hefty cash premiums. However, when the Allies launched their air of-
fensive, the initial uncertainty as to the outcome did not reduce the option vola-
tility—at least not soon enough for Allied-Lyons to see its speculation gambit
succeed. Indeed, it took another month for the ground offensive to appease the
forex market, by which time it was already too late for Allied-Lyons, which had
been forced by its bankers to liquidate its options position at a great loss.

Source: Adapted from Laurent L. Jacque, Global Derivative Debacles: From Theory to
Malpractice (Singapore and London: World Scientific, 2010), 105-124.
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Allied-Lyons actually sold straddles on the premise that exchange rate volatility was
going to subside as soon as the Allies launched their air offensive against Iraq and
would stabilize at a low rate. Consider the market situation faced by Allied-Lyons on
January 15, 1991, and how it constructed the writing/sale of a straddle.

Written: 1/15/91

Assume: 90-day maturity

Call strike: $1.95/£ Put strike: $1.95/£
Call premium:  $0.027/£ Put premium:  $0.0313/£

Let’s now sketch with precision the building blocks of a straddle strategy—
that is, the writing of call and put options on the pound at the same strike price of
$1.95 = £1.

Writing of a Call For a cash premium of $0.027 collected on January 15, 1991, Allied-
Lyons would commit to delivering one pound sterling at the strike price of $1.95 =
£1. If the spot price were to remain below the strike price of 1.95, the option would
not be exercised and Allied-Lyons would keep the option premium. Should the pound
appreciate above the strike price of $1.95, Allied-Lyons would have to deliver pounds
at the cost of $1.95. These pounds would have to be purchased at a higher spot rate.
Thus, the more expensive the pound would get, the higher the losses incurred by
Allied-Lyons. Line (1) in Exhibit 7.8 sketches the payoff profile from the writing of
a call option. Allied-Lyons makes a profit equal to the premium ($0.027) at any spot
rate up to the strike price of $1.95, since the call option would not be exercised.
Beyond $1.95 the profit line is downward sloping. Between $1.95 and $1.977 (strike
price + premium) the premium is at least partially covering losses due to the adverse
movement of the exchange rate. At $1.977 the loss due to spot price movement is
exactly equal to the premium. This is the break-even point. Beyond $1.977 Allied-
Lyons incurs an ever-increasing loss.

Writing of a Put For a cash premium of $0.0313 Allied-Lyons would commit to
buying pounds at the strike price of $1.95. Line (2) in Exhibit 7.8 sketches the payoff
profile from writing a put. Up to the strike price of $1.95, the buyer would exercise
the option to sell pounds at $1.95. Allied-Lyons would incur a cash-flow loss in this
range due to the fact that it must buy pounds at $1.95 and can resell them only at the
lower spot price. Losses will be incurred up until $1.9187 (strike price — premium)
where the loss due to spot rate movements equals the profit from the premium.
Beyond the strike price of $1.95 the option will not be exercised and Allied-Lyons
retains the full premium of $.0313 per pound transacted.

Plotting the Straddle Writing the straddle is the bundling of a put and a call shown
in Exhibit 7.8 as the graphical sum!? [line (3)] of a call [line (1)] and a put [line (2)].

12 Referring to Exhibit 7.8, the graphical sum of lines (1) and (2) shows for each exchange
rate (horizontal axis) the algebraic sum of gains/losses for lines (1) and (2) on the vertical axis.
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EXHIBIT 7.8 Writing a Straddle

Note the pyramid top (heavy line) of a straddle is where Allied-Lyons nets a profit.
Of interest are the break-even exchange rates A and B within which Allied-Lyons
makes money because of very low volatility and outside of which it incurs deepening
losses because of increased volatility.

To figure out the spot rates at which the straddle will cross the x-axis (the break-
even points), we simply subtract the sum of the call and put premiums from the
strike price (for A) and add the sum of the call and put premiums to the strike price
(for B).

Break-even A:  §(90)* = Strike price — (Call premium + Put premium)
$(90)A =1.95 - (0.027 + 0.0313) = 1.8917

Break-even B:  §(90)B = Strike price + (Call premium + Put premium)

S(90)B=1.95 + (0.027 + 0.0313) = 2.0083

Therefore, when the spot rate is below $1.8917 or above $2.0083, Allied-Lyons
will lose money, and the loss is literally unlimited if the spot exchange rate falls far
below $1.8917 or appreciates well above $2.0083. Conversely, within the same range,
when volatility is low, Allied-Lyons stands to gain. Its maximum profit comes when the
spot rate is exactly equal to the strike price of $1.95. At that point neither option will
be exercised. Therefore Allied-Lyons would suffer no loss due to currency movement,
and it retains the full amount of both premiums—equal to $0.0583 per £ transacted.

In this case, Allied-Lyons decided to write straddles because it believed that once
hostilities began in the Persian Gulf, the current volatility of the U.S. dollar vis-a-vis
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EXHIBIT 7.9 Buying a Straddle

the British pound would subside. If this were the case, Allied-Lyons would keep
most of the substantial premiums since they were writing deep-in-the-money op-
tions. This meant that it would have been favorable for the option buyer to exercise
those options immediately. However, the buyers could not do so because these were
European options, which could be exercised only on the expiration date. The risk for
Allied-Lyons was that if volatility remained high, it would be exposed to unlimited
losses, and this is indeed what happened. The pound was high when the options were
written, but most importantly, the high volatility due to the uncertain outcome of
the Persian Gulf War made the options expensive.!3 By writing call and put options,
Allied-Lyons was able to collect rich premiums. Clearly, Allied-Lyons thought that
the expected decrease in volatility would result in cheaper option premiums, which
would allow Allied-Lyons to buy back the same options it had sold at a high price
much more cheaply, thereby locking in profits once and for all.

Buying Options Straddles ILet’s now consider the symmetrical strategy of buying
rather than selling an option straddle. Buying an option straddle is defined as the
simultaneous purchase of put and call options of the same strike price and maturity.
This strategy is especially attractive when one anticipates high exchange rate
volatility but is hard-pressed to forecast the direction of the future spot exchange
rate. Most important and unlike selling an option straddle, this is a low-risk strategy
since options are bought, not sold/written. Exhibit 7.9 superimposes the purchase of

13 One of the key determinants of an option value/premium is the volatility of the underlying
currency. See next section for a discussion of option valuation.
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a call option (1) on the purchase of a put option (2) at the same strike price E(90) to
create a straddle; see line (3), which appears as a V in the graph of the graphical sum
of lines (1) and (2). Of interest are the break-even exchange rates (labeled A and B in
Exhibit 7.9), which are symmetrical vis-a-vis the exercise price, with

S(90)* = E(90) — [p(0)° + p(0)?] (7.2a)

and
S(90)® = E(90) + [p(0) + p(0)P] (7.2b)

where p(0)¢ and p(0)P are the premium paid on the call and put options, respectively.

If the future spot rate S(90) turns out to be very volatile and escapes the AB
band, the straddle will be profitable, as shown by the positive portion of line (3)
depicted in Exhibit 7.9 as left of A and right of B. Conversely, if the exchange
rate were to move within the narrow AB range, the buyer of the straddle may
lose as much as the sum (HZ = AB/2) of the two options premiums but no more.
Inversely, as pointed out earlier, the writer (seller) of a straddle bets on low vola-
tility of the end exchange rate by writing both put and call options with the same
exercise price. However, should this bet be wrong, the loss would be potentially
very large. The most that the writer would stand to gain is the sum of the two
options sold.

PUT-CALL PARITY THEOREM

We now turn to the powerful arbitrage relationship that binds the options market
to the forward exchange market. For example, a 90-day forward sale contract can
always be replicated by simultaneously selling a 90-day call and buying a 90-day
European put option at the same strike price E(90). The price of such a synthetic
forward contract created by combining options can be readily compared to the pre-
vailing rate in the forward market.

This fundamental equivalence between the option and forward markets
drives the constant arbitrage activity between the two markets and is known as
the put-call forward exchange parity. To understand this arbitrage relationship,
consider how a 90-day forward yen sale/dollar purchase contract can always
be replicated by simultaneously buying a 90-day European yen put option and
selling a 90-day European yen call option at the same strike price, assumed to
be E(90) = ¥117 per dollar. By combining the purchase of a yen put option, por-
trayed as line (1) in Exhibit 7.10A, with the writing of a yen call option—line (2)
in Exhibit 7.10A—at the same exercise price E(90), one effectively (or syntheti-
cally) sells forward yen at the options’ premium-adjusted exercise price—line
(3) in Exhibit 7.10A, which is the graphical sum of lines (1) and (2). Indeed, the
same amount of yen can be immediately purchased on the forward market at
the prevailing market forward rate of ¥120 = $1 or F(90) = 120; see line (4) in
Exhibit 7.10B.

However, it should be noted that the synthetic forward contract created by
selling a call and buying a put at the same strike price will be slightly different from
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EXHIBIT 7.10C  Arbitrage through International Put-Call Parity—III

the strike price.'* It will reflect the cost due to the difference between the premium
p(0)P = 8 paid for buying the put and the income generated from writing the call,
p(0)¢ = 5. Accounting for the fact that this difference is paid (received) when the
option contract is entered into rather than exercised, the total yen cost of selling
synthetically yen forward:

F(90)* = E(90) — [p(0)P — p(0)<](1 + iys) =117 — (8 = 5) x 0.015 =114 (7.3a)

6%

where iyg = . %0

=1.5% is the interest rate over the 90-day period (or 30 = Y4 year).

Thus, by buying forward yen at the cheaper market rate of F(90) = 120 and selling
them (buying back dollars) at the higher synthetic price F(90)* given by the equation
(7.3a) of ¥114 = $1, the arbitrageur is generating a risk-free profit of ¥6,!% shown as
line (5) in Exhibit 7.10C—line (3) plus line (4).

F(90) — {E(90) — [p(0)® — p(0)]} x (1 + iys) = 120 — 114 =6 > 0 (7.3b)

14 Exhibit 7.10A shows the strike price of both options equal to the synthetic forward rate.
This is a simplification due to the fact that the graph assumes both put and call premiums to
be identical—which would not necessarily be the case.

15 $1 buys ¥120 but it takes only ¥114 to buy back the initial $1, leaving a profit of ¥6 per $
transacted.
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This disequilibrium will set equilibrating forces into motion as arbitrageurs are
eagerly selling yen/buying dollar synthetically at the higher rate of ¥114 = $1 while
buying it back at the lower price of ¥120 = $1 in the forward market. As a result, the
price of the put option is bid up and the price of the call option is bid down, thereby
depressing the synthetic forward rate. As arbitrageurs purchase yen at the market
forward rate of F(90), its rate will be driven up. Simultaneously, by selling at the
higher synthetic forward rate F(90)*, arbitrageurs will depress its level, thereby forc-
ing equation (7.3b) toward zero.'® Arbitrage therefore will relentlessly erase such
risk-free profits until the put-call parity prevails. Such discrepancies tend to be small
and short-lived, as trading desks equipped with powerful computer software are
continuously monitoring rates. But while discrepancies will be arbitraged away in
a few seconds and quasi-parity between the option and forward markets will soon
prevail, small profits can still be steadily accumulated at almost zero risk.

THE VALUATION OF GURRENCY OPTIONS

The value of a European option at expiration is simply the absolute amount by
which the option strike price is more beneficial than the spot exchange rate. Pricing
an option before its expiration is far more complicated. Indeed, option premiums
fluctuate very rapidly as a response to price movements of underlying assets and
are valued by sophisticated computer models that build on the famous stock option
formula first introduced by Fischer Black and Myron Scholes in 1973. Generally, the
option premium paid by the buyer to the writer can be broken down into two basic
components: intrinsic value and time value.

Intrinsic Value

Most currency options traded today are American options, which—unlike European
options—can be exercised before maturity. This simply means that their premiums
must be at least equal to the profit that the option holder would earn from immedi-
ately exercising the option; it is generally referred to as the option’s intrinsic value,
defined as the difference between the exercise price of, say, a 90-day option E(90)
and the spot exchange rate S(z) with 0 < ¢ < 90. Whenever the spot price of the un-
derlying currency exceeds the exercise price of a call option, it stands to reason that
the call option holder can make a profit by buying the currency at the exercise price
and selling it at the prevailing spot price. Conversely, the option writer will seek fair
compensation by charging a premium that is at least equal to the difference between
the spot price and the exercise price:

Intrinsic value of a call option = §(¢) — E(90) (7.4)

16 The reader is reminded that when the yen price of one dollar increases, the yen is depreciat-
ing, and conversely, when it decreases the yen is appreciating. Before arbitrage forces are set

into motion, the synthetic forward rate is F(90)* = 114: It will steadily depreciate as F(90)
goes up to 115, 116, and so on.
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Time Value

Time value is the component of the option premium referring to whatever amount
option buyers are willing to pay above and beyond the option’s intrinsic value.
Since options are in a sense a bet on the volatility of the underlying currency, the
longer the time remaining until expiration of the option (90 — #), the more likely
it is that at some point the spot price will exceed the exercise price. Conversely, as
the option expiration date draws closer, the option’s time value will decline very
sharply.

In Exhibit 7.11 the value of the premium of a pound sterling call option prior
to maturity is shown as a function of the prevailing spot exchange rate. The option’s
intrinsic value, line (1), is zero when the option is out-of-the-money, to the left of
the exercise price Eg£(90), or equal to the difference between the spot rate and the
exercise price when the option is in-the-money (to the right of the exercise price).
In other words, the intrinsic value equals the immediate exercise price of the op-
tion. The time value is shown as the difference between the total value, line (3), and
the intrinsic value, line (2). It demonstrates that the value of an option is always
larger than its intrinsic value provided that there is time left until expiration (¢ < 90).
Clearly, at expiration (¢ = 90), the value of an option is its intrinsic value, since there
is no time value left. More specifically:

® For deep out-of-the-money call options (left-hand side of Exhibit 7.11), which
have a very low probability of being exercised, the intrinsic value is zero and the
time value is negligible because the upside potential is trivial.

Value of a Call Option (Premium)
A

@) .

Total Value (3) = (2) + (1)

T
..................... I Time Value (2)
.................... S trike/Exercise Price '
.............. — <«—— Intrinsic Value (1)
Y > S¢ ot

907 H st

\ ' | J
Y Y
Out-of-the-Money At-the-Money In-the-Money

EXHIBIT 7.11  Value of a Pound Sterling Call Option Prior to Maturity
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u For slightly out-of-the-money call options (left of center in Exhibit 7.11), the
option’s intrinsic value remains zero, but the time value becomes very significant
as there is now substantial upside potential.

m At-the-money (center of Exhibit 7.11), when the market rate is equal to the strike
price, the call option’s intrinsic value is still zero but its time value is at its maxi-
mum because of both the greatest downside protection and upside potential.

m For slightly in-the-money call options (right of center on Exhibit 7.11), the value
comes from the increasing difference between spot price and strike price (in-
trinsic value) and considerable time value because of great upside potential and
significant downside protection.

® Deep in-the-money call options (right-hand side of Exhibit 7.11) have a high
likelihood if not near certainty of being exercised, and their prices reflect this.
In fact, because such options look like a forward contract—the ultimate sure
thing—their value is almost equal to the difference between the spot price and
the strike price (intrinsic value), with a negligible time value because of trivial
downside protection.

Key Parameters in Pricing Currency Options

Black and Scholes showed that option values—that is, put or call option premiums—
depend primarily on the following three key parameters:

1. Volatility. Put or call option premiums increase with the volatility of the under-
lying exchange rate on which the option is based. Thus the more volatile the
exchange rate, the greater the potential gains that the option buyer may realize
and thus the more expensive the premium. Of course, the reader should keep in
mind that the option buyer cannot lose more than the option premium (see vega
coefficient in International Corporate Finance in Practice 7.4).

2. Time to expiration. Option premiums are an increasing function of the time to
expiration. Consider the case of a call option: It stands to reason that the op-
portunity for the exchange rate to far exceed the strike price simply increases
with how much time is left before the option expires (see theta coefficient in
International Corporate Finance in Practice 7.4).

3. Asset price compared to strike price. The higher the exchange rate relative to the op-
tion strike price, the more expensive the put option premium becomes. Conversely,
the lower the exchange rate relative to the strike price, the cheaper a call option
becomes (see delta coefficient in International Corporate Finance in Practice 7.4).

Volatility is the only parameter used in pricing options that is not known in ad-
vance; it is crucially important and yet difficult to measure. Volatility may be histori-
cal (backward-looking), expected (forward-looking), or implied by current option
prices. Clearly for valuation purposes, option traders should use expected/implied
volatility, which, very unfortunately, is impossible to measure directly—hence their
reliance on historical volatility at least as a starting point for predicting volatility:

® Historical volatility is usually approximated by the standard deviation of past
exchange rate fluctuations. This approximation, in turn, assumes that exchange
rates are well enough behaved to follow a normal probability distribution. One
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INTERNATIONAL CORPORATE FINANCE IN PRACTICE 7.4
CURRENCY OPTIONS PRICE SENSITIVITY

To use currency options effectively for hedging or speculation, the trader
needs to understand how their value responds to key defining parameters. The
Greeks are those elasticity coefficients measuring an option premium’s sensitiv-
ity to such parameters.

Delta. Delta measures the expected change in a currency premium induced
by a 1 percent change in the exchange rate. The higher an option’s delta, the
more likely it will expire in-the-money. The extent to which the delta changes
with a 1 percent change in the spot exchange rate is called gamma. Delta is the
first derivative and gamma the second derivative of the value of the option with
respect to the underlying spot exchange rate.

Vega. For an option buyer, higher volatility means the possibility for a
bigger favorable move in the underlying currency and therefore an increased
profit potential. Big unfavorable moves do not matter since at worst the option
will expire without having been exercised. Vega measures the expected change
in an option premium for a 1 percent change in volatility. The higher an op-
tion’s vega, the more expensive it becomes with an increase in exchange rate
volatility.

Theta. Option values increase with the length of time to maturity. Howev-
er, as an option’s expiration date approaches, its value declines faster and faster
and it becomes more sensitive to a small change in time to expiration. Theta is
calculated as the change in the option premium over the change in time to expi-
ration; it measures the rate of time decay as market participants are interested
in option values’ sensitivity to the passage of time: It is the expected change in
an option premium as the time remaining until maturity decays. As an option’s
expiration draws closer, its theta increases. All things being equal, currency op-
tions lose most of their value in the last couple of weeks before expiring.

practical problem about which option pricing models offer no guidance is how
far back historical data should be used to construct the estimate: 30 days, or 260
days (number of trading days in a year), or 365 days. Furthermore, historical (ex
post) volatility is not necessarily a reliable predictor of future (ex ante) volatility
unless the immediate future will be the same as the recent past.

m [mplied volatility (derived from the options market price) captures the market
consensus. It is determined by equating the “model” price of the currency option
(expressed as a function of unknown volatility) to its “market price” and solving
for volatility. Because there are different option prices corresponding to different
strike prices for puts or calls, implementing this approach would typically lead
to different estimates of volatility for the same maturity, which contradicts the
assumption of constant volatility (regardless of strike prices) implicit in option
valuation models such as Black-Scholes. As a practical matter, as volatility rises,
option premiums should increase, and vice versa.
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Delta and Delta Hedgye

For both the option writer and the buyer, it is important to understand how the value
of the option responds to the spot exchange rate. The delta coefficient (or hedge ratio)
is defined as the percentage change in the price of the option premium for a 1 percent
change in the value of the exchange rate. This is indicated in Exhibit 7.11 by the
slope of the tangent to the premium curve shown as line (3). When the spot exchange
rate is at-the-money, the delta coefficient is equal to 0.50. As the spot exchange rate
grows larger than the exercise price (i.e., the option becomes in-the-money), its delta
increases asymptotically toward 1. Conversely, when the spot exchange rate falls
below the exercise price (i.e., the option becomes out-of-the-money), its delta tends
asymptotically toward zero.

Making a market in options without losing a lot of money requires the writer
of such options to track continuously his/her exposure to losses resulting from ex-
change rate changes. This is why most option writers routinely “delta hedge” their
positions by taking an offsetting position in the spot or forward market. For exam-
ple, if a trader writes a £10 million call option at-the-money (delta = 0.50), the trader
would neutralize the position by owning (or buying forward) £10 million x 0.50 =
£5 million, since a 1 percent change in the underlying spot price triggers only a 0.50
percent change in the value of the option now compensated by an offsetting change
in the long £ position. However, since an option’s delta is continuously changing as
the underlying spot exchange rate fluctuates, the hedge will have to be rebalanced to
reflect a changed delta.

O: You observed that the premium for buying a £ call option at-the-money
$1.52 = £1 has increased from 3¢ to 4¢ as the spot exchange rate changed from
$1.52/£ to $1.54/£. What is the sensitivity of the option premium to the spot
exchange rate, also known as its delta?

A:The change in premium induced by an incremental 2¢ change in the exchange
rate amounts to:
A Premium 4¢ -3¢

= =0.50
A Spotrate  $1.54/£—$1.52/£

Pricing Currency Options'’

European currency options can be priced by modifying the Black-Scholes stock op-
tion valuation model. Although we do not explain the theoretical derivation of the
following option pricing model, the reader should simply recall that the intrinsic val-
ue of a call option at expiration time T is the difference between the spot exchange
rate and the option exercise price if the option is in-the-money. Before expiration

17 This section on option pricing requires familiarity with the Black-Scholes model and its ap-
plication to currency options. It is technical and complex and can be skipped without loss of
continuity. For further discussion see Derosa (1991).
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at time ¢ < T, the value of the call option p(#)° is the present value of the option’s
expected intrinsic value at expiration. Garman and Kohlhagen (1983) proposed a
valuation model for a currency call option with exercise price E(T):

p(0)¢ =[F(T)x N(d;) - E(T)xN(d,)]e " 7.5)
2
where: d; = ln(F(T)/E((:/)% (62/2)T)
dy=d, - Gﬁ

where F(T) is the forward rate prevailing at ¢ for delivery at T (with ¢ < T) and "
is the continuous discounting or present value factor. Furthermore, A is the domestic
risk-free interest rate expressed on a continuous compounding basis; 6 is the standard
deviation of the continuously compounded annual rate of change of the exchange
rate (proxy for the volatility of the underlying asset), generally approximated by cal-
culating the standard deviation of In[S(#)/S(t — 1)] over T observations and multiply-
ing correspondingly by T*; finally, N(d) is the probability that a deviation less than
d will occur in a normal distribution with a mean of zero and standard deviation of
1 (given d, this can be readily found from any standard normal probability table).

Using interest rate parity, the forward rate F(T) can be expressed as S(t)e*Te*"T,
where A* is the foreign risk-free interest rate. This allows us to restate the European
currency option pricing formula (7.6) in terms of spot exchange rate S(z):

p(t)c = e T [S(2) x N(d1)] = e [E(T) x N(d,)] (7.6)

It should be emphasized that this currency valuation model assumes that changes
in the exchange rate follow a lognormal distribution with constant variance, whereas
empirical studies indicate that exchange rate changes tend to follow a longer-tailed
probability distribution model than does the lognormal distribution.

As hinted in the introduction to this section, financial engineering has shown tre-
mendous ingenuity in the past decade, with far too many exotic options to include in
the present chapter. International Corporate Finance in Practice 7.5 offers a lexicon
of these exotic options.

INTERNATIONAL CORPORATE FINANCE IN PRACTICE 7.5
LEXICON FOR NONSTANDARD HEDGING INSTRUMENTS

The average spot rate option (also known as an Asian or path-dependent op-
tion) is an option whose payoff is determined by comparing its strike price
with the average of the spot rates over its lifetime. The average reference rate is
defined by taking spot readings daily, weekly, or monthly. The cost of an aver-
age spot rate option is generally lower than that of a standard Black-Scholes
option due partly to the dampened volatility of the average rate as time passes.

A basket option is an option whose strike price is defined against the total
value of a specific basket of currencies (rather than against the price of a single
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currency). Since the prices of the different currencies making up the basket are
generally less than perfectly correlated, the value of the basket tends to be less vol-
atile than the value of a single component currency. Thus, buying an option on a
basket of currencies is cheaper than buying options on each currency individually.

Barrier options specify a trigger price in addition to the regular strike
price. When the spot exchange rate hits the trigger price, the option is activated
(“knocked in”) or terminated (“knocked out”). More specifically:

A knock-in option differs from a standard option in that an “in-strike” level
must be selected in addition to the regular strike price. The in-strike represents
the level at which the option will come into existence if that level is reached or
crossed by the spot exchange rate at any time before expiration. The in-strike
level is set such that the option is out-of-the-money when it comes into exist-
ence. The option does not exist until the in-strike level is hit. As a result, the
price of a knock-in option is less than or equal to that of a standard option.

A knock-out option differs from a standard option in than an “out-strike”
level must be selected in addition to the regular strike price. The out-strike rep-
resents the level at which the option will cease to exist if that level is reached
or crossed by the spot exchange rate at any time during the life of the option.
The out-strike is set such that the option is out-of-the-money when it ceases to
exist. The knock-out option performs exactly like a standard option unless the
out-strike level is hit. The price of a knock-out option will be less than or equal
to that of a standard option.

A kick-in option differs from a standard option in that an “in-strike” level
must be selected in addition to the regular strike price. A kick-in option is
a knock-in option with the in-strike placed in-the-money. The in-strike rep-
resents the level at which the option will come into existence if that level is
reached or crossed by the spot exchange rate at any time before expiration.
The option does not exist until the in-strike level is hit. The price of the kick-in
option will be less than or equal to that of a standard option.

A kick-out option differs from a standard option in that an “out-strike”
level must be selected in addition to the regular strike price. A kick-out option
is a knock-out option with the out-strike placed in-the-money. The out-strike
represents the level at which the option will cease to exist if that level is reached
or crossed by the spot exchange rate at any time during the life of the option.
The kick-out option performs exactly like a standard option unless the out-
strike level is hit. The price of a kick-out option will be less than or equal to
that of a standard option.

DERIVATIVES AND ZERO-PREMIUM OPTIONS

The limitation of the forward contract is that while it gives hedgers 100 percent
protection against an adverse movement in the future exchange rate, it also elimi-
nates any opportunity for gain from a subsequent favorable movement in the ex-
change rate; such a potential missed gain is generally referred to as an opportunity
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cost. Currency options, in contrast, allow full participation in this upside poten-
tial at a substantial up-front cash-flow cost that discourages many would-be us-
ers. Of the many FX derivative products to have appeared recently, two products
that allow participation in those potential gains—without incurring the up-front
cash expenses—are of particular interest to corporate treasurers: (1) forward range
agreement and (2) forward participation agreement. Both products are based on the
simple idea of writing an option whose premium finances the purchase of another
option. This creates, when superimposed on the underlying naked exposure, the
desired risk profile.

Forward Range Agreement and Currency Collars

Like forwards, forward range agreements will lock in a worst-case rate with a floor.
Unlike forwards, though, they allow the hedger the opportunity to benefit from an
upside market up to a best-case rate; they are also known as cylinder options, or
zero-cost tunnels. Assuming an underlying pound sterling asset position a(90), shown
as line (4) in Exhibit 7.12, the hedger would structure a pound sterling forward
range agreement by:

® Buying a pound sterling put option at a strike price of E(90) = 1.8450 below the
forward rate of F(90) = 1.8750 and paying an up-front put premium of p(0). The
defensive option is represented by line (1) in Exhibit 7.12.

Profit ($
2 (4)

‘ (5)=(3) + @)

M., Ese(90)" = 1.9000

\
\
A

Eg ¢(90) = 1.8450

> Sg.¢(90)

v
Loss ($)

EXHIBIT 7.12 Forward Range Agreement
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m Selling a pound sterling call option at a strike price of E(90)* = 1.9000 above the
forward rate and earning a call premium p(0)*, which finances the put option.
The financing option is represented by line (2) in Exhibit 7.12. (By necessity,
such products require European options.)

By entering into such a contract, the user would lock in the worst-case ex-
change rate with a put option floor at a strike price of E(90) = 1.8450, while
retaining the opportunity to benefit from a pound sterling appreciation favorable
to the underlying sterling asset position up to the ceiling strike price of the call
option with strike price of E(90)* = 1.9000. Thus the risks of an open foreign
exchange position are limited to the range between the floor and ceiling strike
prices. Typically, the hedger would choose the floor rate, which would then dictate
the strike price at which the call option would be sold. The resulting risk profile
is represented by line (5) in Exhibit 7.12, which is the graphical sum of lines (1) +
(2) + (4) =(5). In sum:

m If the actual end of the period exchange rate falls below the floor protection
level, the user will exercise the put option and sell sterling at E(90) = 1.8450.

m If the actual end-of-the-period exchange rate falls within the protection range
bounded by the floor put option and the ceiling call option strike prices, the
hedger will benefit from the actual spot exchange rate $(90) and receive a(90) x
§(90) with 1.8450 < $(90) < 1.9000.

m If the actual end-of-the-period exchange rate exceeds the ceiling rate set by the
call option strike price, the hedger is obligated to sell the sterling proceeds a(90)
at the rate of E(90)* = 1.9000 as the call option is exercised by the bank that
sold the forward range contract to the hedger in the first place.

In a currency collar, the hedger is willing to pay a reduced premium (as opposed
to a zero premium in the case of a forward range agreement) to enjoy a wider range
between the floor put option and ceiling call option strike prices and therefore a
greater profit potential. This is achieved by writing a defensive call option at a higher
strike price, which generates less premium income that is necessary to fully finance
the purchase of the put option. The hedger thus contributes the missing difference
between the put option premium paid and the call option premium earned by paying
an additional “reduced” premium.

Forward Participation Agreements

This type of protection contract shares certain characteristics with the forward range
agreement in that there is no up-front fee and the user has the flexibility to set the
downside protection level. Unlike the forward range agreement, however, where the
maximum opportunity gain is capped at a prearranged level, the forward participa-
tion agreement allows its user to share in the upside potential by receiving a fixed
percentage (the participation rate) of any favorable currency move irrespective of
magnitude. Specifically, the downside protection level is tied to the participation rate,
to be negotiated with the bank—the lower the floor rate, the higher the participation
rate, and vice versa.
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EXHIBIT 7.13  Payoff Profile of a Forward Participation Agreement

Consider again the example of holding a sterling asset position maturing in
90 days, a(90)—see line (3) in Exhibit 7.13. The user will purchase a put option, line
(1) in Exhibit 7.13, whose premium p(0)P is more than fully financed by writing a call
option, line (2) in Exhibit 7.13, generating a net revenue of p(0)¢ — p(0)P. Instead of
restituting the difference, p(0)° — pg(0)P, to the user, the bank allows the user instead
to partake in the upside potential to the tune of o percent regardless of the extent of
pound sterling appreciation above the floor put option strike price.

m If the actual exchange rate falls below the protection level E(90), the user will
exercise the put option, line (4) in Exhibit 7.13.

m If the actual exchange rate exceeds the protection level, $(90) > E(90), the user
will participate—participation rate o is a function of E(90)—and receive a rate
of E(90) + a[S(90) — E(90)], shown as line (4) in Exhibit 7.13.

CURRENCY SWAPS

As pointed out in Chapter 6, the market for forward contracts rarely extends beyond
one year and, when it does, its lack of depth and unattractive pricing (wide bid-ask
spreads) discourage its use. Yet the foreign exchange risk exposure that arises from
international trade transactions spanning several years or long-term debt financing
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denominated in foreign currency readily translates into a broad-based need for long-
term forward contracts. Currency swaps—barely hatched in the early 1980s—have
filled the vacuum (what economists call market completion) and have experienced
a phenomenal growth, to the point that, more often than not, new debt issues are
immediately swapped into a different currency. This section provides an operational
definition of a currency swap before turning to its valuation. Corporate use of cur-
rency swaps as hedging tools in international financing and trade will be discussed
later in Chapters 10 and 16.

What Are Gurrency Swaps?

A fixed-to-fixed cross-currency swap is an agreement between two parties to ex-
change (swap), via the intermediation of a bank, the principal and interest payments
associated with a coupon bond'® denominated in one currency for the principal and
interest payments of a similar coupon bond denominated in another currency. Spe-
cifically, a currency swap involves three sets of cash flows: (1) the initial exchange
of principals at the inception of the swap, (2) a stream of interest payments made
by each counterparty to the other during the life of the swap, and (3) the final
re-exchange of principals at maturity of the swap. Both the initial and final (re)ex-
change of principals are made at the initial spot exchange rate that prevails when the
currency swap is first contracted.

The currency swap effectively allows a company to transform an exposure in
one currency into an exposure in a second currency. When combined with a debt is-
sue, a currency swap allows a corporate borrower to convert the currency in which
it initially raised funds into the currency in which the funds are ultimately needed,
while achieving a lower all-in cost of capital than it would have by tapping the mar-
ket directly (otherwise there would be no reason to follow this roundabout strategy).
Viewed somewhat differently, a currency swap is similar in nature to a series of sales/
purchases of forward contracts, and it has far-ranging implications for hedging long-
dated forex exposure. (See Chapter 16 for further discussion.)

Cash-Flow Analysis of a Gurrency Swap

Consider the case of Northern State Power (NSP), the U.S. Midwestern public
utility, which is AAA rated in U.S. capital markets but a novice in international
financial markets. NSP can issue six-year straight debt at the effective rate of 12
percent annual coupon payments and bullet repayment at maturity. Its investment
banker, however, suggests that a primary issue in euros (€) at the effective rate of

18 A coupon bond requires periodic interest payments, I (semi-annually or annually in most
cases), with a balloon (full) principal repayment, P, at maturity, T. Its value at any point in
time t < T < T is equal to the present value, B(t), of its outstanding cash flows discounted at
the required rate of return, i. The yield to maturity can be expressed by solving for i in the
following bond equation:

Lo P(T
B(t)=, + O (7.7)

ST (14T

Further discussion of bond valuation techniques is provided in Chapter 10.
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EXHIBIT 7.14 NSP and KLM’s Respective Cost of Debt Before (and After) the Currency Swap
(Percent per Annum)

Borrower Cost of Debt ($) Cost of Debt (€)
NSP 12 (11.70) 5.45
KLM 11.76 5.75 (5.50)

5.45 percent immediately swapped into U.S. dollars would lower its effective cost
of debt to 11.70 percent. The counterparty in this operation—KLM Royal Dutch
Airlines—would also lower its cost of debt from 5.75 percent to 5.50 percent if it
agreed to raise the dollars first at the effective rate of 11.76 percent to be immedi-
ately swapped into euros. Exhibit 7.14 recapitulates NSP and KLM’s cost of debt in
the respective dollar and euro bond markets. Each borrower has a cost advantage
in the currency denomination in which it does not wish to borrow. The currency
swap will allow each party to transfer in part its cost advantage to the counterparty,
thereby lowering its own cost of debt in the desired currency (dollars for NSP and
euros for KLM).

Specifically, at the inception of the swap, NSP raises €100,000,000, which, after
issuing costs of 2.25 percent, nets €97,750,000. NSP, however, provides KLM with
the somewhat smaller amount of €97,502,000, which, at the spot exchange rate of
§(0) = 2, corresponds to $48,751,000. NSP keeps the difference of $124,000, which
goes toward maintaining its € cost of debt at 5.45 percent. In effect, NSP receives
$48,751,000 from KLM to which it adds the $124,000 it kept from the euro issue
for a total cash inflow of $48,875,000. Thus, KLM must raise $48,751,000 plus is-
suing costs of 2.25 percent of the gross principal or a total of $49,809,000. (See the
first row of Exhibit 7.15 and see Exhibit 7.16.)

The all-in cost of debt is found by computing the yield to maturity (internal rate
of return), which equates the current cash flow received today with the present value
of future cash outflows discounted at the (unknown) internal rate of return k. In

EXHIBIT 7.15 NSP/KLM Currency Swap

NSP’s Swap Flows Received KLM’s Swap Flows Received
Year from/(Paid to) KLM (’000) from/(Paid to) NSP (°000)
0 $48,8752 €(97,750) €97,502 $(48,751)
1 5,604 (5,000) 5,000 (5,604)
2 5,604 (5,000) 5,000 (5,604)
3 5,604 (5,000) 5,000 (5,604)
4 5,604 (5,000) 5,000 (5,604)
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