INFORMATION TO USERS

The most advanced technology has been used to photo-
graph and reproduce this manuscript from the microfilm
master. UMI films the text directly from the original or
copy submitted. Thus, some thesis and dissertation copies
are in typewriter face, while others may be from any type
of computer printer.

The quality of this reproduction is dependent upon the
quality of the copy submitted. Broken or indistinct print,
colored or poor quality illustrations and photographs,
print bleedthrough, substandard margins, and improper
alignment can adversely affect reproduction.

In the unlikely event that the author did not send UMI a
complete manuscript and there are missing pages, these
will be noted. Also, if unauthorized copyright material
had to be removed, a note will indicate the deletion.

Oversize materials (e.g., maps, drawings, charts) are re-
produced by sectioning the original, beginning at the
upper left-hand corner and continuing from left to right in
equal sections with small overlaps. Each original is also
photographed in one exposure and is included in reduced
form at the back of the book. These are also available as
one exposure on a standard 35mm slide or as a 17" x 23"
black and white photographic print for an additional
charge.

Photographs included in the original manuscript have
been reproduced xerographically in this copy. Higher
quality 6” x 9" black and white photographic prints are -
available for any photographs or illustrations appearing
in this copy for an additional charge. Contact UMI directly
to order.

UMI
University Microfilms International
A Bell & Howell Information Company

300 North Zeeb Road, Ann Arbor, Ml 48106-1346 USA
313/761-4700 800/521-0600

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Order Number 8914800

Essays on segmentation in international currency and asset
markets: Implications for corporate finance

Usmen, Nilufer, Ph.D.
City University of New York, 1988

U-M-1

300 N. Zeeb R
Ann Arbor, MI 48106

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



ESSAYS ON SEGMENTATION IN INTERNATIONAL
CURRENCY AND ASSET MARKETS:
IMPLICATIONS FOR CORPORATE FINANCE

by

Nilufer Usmen

A dissertation submitted to the Graduate Faculty in Business
in partial fulfillment of the requirements for the degree of
Doctor of Philosophy, The City University of New York.

1988

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



ii

This manuscript has been read and accepted for the Graduate Faculty
in Business in satisfaction of the dissertation requirement for the
degree of Doctor of Philosophy.

Eb2 557 févw%?/gf

Chair of ExaminingCommittee

%) QM// &M.@/

Executive Officer

Dr. Harry Markowitz

Dr. Kishore Tandon

Dr. Harold Shane
Supervisory Committee

The City University of New York

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



iii

Acknowledgments

I owe a substantial debt to Professor Stavros Thomadakis in the
development of this study. His ongoing encouragement and stimulating questions
and conversations were most helpful in developing the conceptual framework. I am
also grateful to Professor Harry Markowitz who provided the indespensable
analytical tools which made the analyses in the study possible. His guidance and
willingness to help was a great encouragement all along the way. I have also greatly
benefited from the comments and suggestions of Professors Roger Mesznick, Kishore
Tandon and Harold Shane. I thank them all. v

My special thanks and deepest appreciation goes to my husband and best
friend Anthony, who spent many long hours in discussing, formalizing and finalizing
the study. Last, by no means the least, I am grateful to my parents who nourished
my love of learning and provided me with the opportunities. I dedicate this study

to Anthony, to my parents and those others whom I love.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



TABLE OF CONTENTS

CHAPTER
I. INTRODUCTION

II. THE BASIC MODEL, INTERNATIONAL MARKET
SEGMENTATION AND FINANCIAL ARBITRAGE
The Basic Model
International Market Segmentation and Asset

Valuation

III. VALUATION OF INTERNATIONAL DEBT CONTRACT
Valuation of the Opportunity in the
Domestic Market
Market Segmentation and Firm’s International
Borrowing
International Debt and Default Option
Numerical Example

Conclusion

IV. VALUATION OF CURRENCY SWAP CONTRACT
Currency Swaps in Integrated International
Capital Markets
Riskless Swaps
Risky Swaps

Default on a Currency Swap Contract

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

iv

12
22
22
25
34
37
39
41
41

48
52



As a Put Option
Numerical Example

Conclusion

V. COMMENTS ON INSTITUTIONAL ISSUES RAISED BY
CURRENCY SWAP CONTRACTS
The Currency Swap Agreement and Default
Participants in Swap Market

Difference Checks

VI. CONCLUSION
REFERENCES

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

55
56
65

67
68
(s
87

96
98



TABLE
IIL.1
II1.2

I\

Iv.2

Iv.3

Iv4

IV.5

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

LIST OF TABLES

DATA
VALUATION EQUATION (23) FOR TWO
HYPOTHETICAL FIRMS A AND B

DATA

FIRMS’ CASH FLOWS

VALUATION EQUATIONS (25), (26) AND (27)
UNDER THE ASSUMPTION THAT e = €' = 5
VALUATION EQUATIONS (25), (26) AND (27)
UNDER THE ASSUMPTION THAT e_ # €* = .55
VALUATION EQUATIONS (25), (26) and (27)
UNDER THE ASSUMPTION THAT e, # €* = .45

vi

37

39

58
58

62

63

64



LIST OF FIGURES

FIGURE

I
IT
III
Iv

VI

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

ETD PAYMENT SCHEDULE OF A SWAP TRANSACTION

PAYMENTS ON A CURRENCY SWAP ON ETD

DEFAULT STATES OF DOMESTIC FIRM

CASH FLOWS ON INTERMEDIARY’S PORTFOLIO OF
SWAPS

PAYMENTS BASED ON DIFFERENCE CHECKS IN A
CURRENCY SWAP

PAYMENTS ON A DEBT AND SWAP COMBINATION

vii

71
76
82

84

89
92



CHAPTERI
INTRODUCTION

Segmentation in international capital markets, due to a variety of market
imperfections, is a common theme in recent literature on international asset pricing.
[See for example, Black (1874), Stulz (1981,1984), Errunza and Losq (1985), and
Eun and Janakiramanan (1986).] These studies focus on the implications of specific
barriers to investment on the pricing of assets in an environment with no exchange
risk.! Unfortunately, the same progress has not taken place in a second major area of
finance,namely, international financial management. The volume of literature
addressing this area is very small. Few studies (i.e. Adler (1974), Adler and Dumas
(1975a and 1975b), Stapleton and Subrahmanyam (1977) and Senbet (1979)), have
looked at the implications of international market segmentation for corporate
financial policy. There is a general presumption in this literature that segmentation
can create valuable opportunities to those who can devise methods for bypassing
imperfections. However, these studies ignored exchange risk and/or default risk
and/or assumed that firms’ cash flows and exchange rates were independent. _
Moreover, direct implications for firm valuation, thus project finance, have not been
fully pursued.

The purpose of the present study is to analyze the effect on firm value of
long—term interﬁational financing in a simple scenario of segmented markets? in

which exchange risk and default risk interact. Our analysis is independent of taxes,

10ther studies in international asset pricing have taken an alternative approach.
They have chosen the complete market integration paradigm and have examined the
impact of exchange risk. [i.e. Solnik(1974), Grauer, Litzenberger and Stehle(1976),
Stulz(1981) and Adler and Dumas(1983).] Thus, there has not yet appeared a single
international pricing model that simultaneously addresses market segmentation and

exchange risk.

2We will elaborate on the notion of international market segmentation and its
implications in Chapter II of this study.
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transactions costs or any agency, incentive, signalling or informational implications
of international financing decisions. Instead, the study concentrates on the
"elemental variables" effecting value in an international context (i.e. differential
interest rates and exchange rates). In this rudimentary analysis, we allow for the
possibility of default. These sources of uncertainty coupled with market
imperfections which cause segmentation of national capital markets, will be crucial
in the derivation of our results.3

The model developed in this study is based on a state—preference analytical
framework. This framework can capture the essential features of international
market segmentation, and exchange and default risk structures, while allowing us to
derive self—explanatory valuation functions in closed form. Using this basic model,
we analyze the conditions under which a firm can create value by engaging in a
variety of financial contracts within segmented national capital markets. Thus,
Chapter II is devoted to derivation of our basic model and a discussion of
international market segmentation.

In Chapter III, we attempt to answer some fundamental research questions
related to international debt such as: Should firms borrow abroad instead of
domestically? Is it possible for firms to create value by conventional debt
contracts? If so, is there an optimal amount of borrowing?

The theoretical investigation undertaken in this chapter concentrates on

international corporate debt for two reasons. First, it is not uncommon for firms to

3In particular, misalignment of exchange rates and interest rates will play a pivotal
role in our discussions. Widely fluctuating exchange rates since the abolition of
Bretton Woods Agreement on fixed exchange rates together with foreign exchange
controls have enhanced the conditions for existence of these misalignments.
Morever, in 1979, the US Federal Reserve Board announced a major policy change
which resulted in increased volatility of US interest rates. Under the new policy,
Fed’s target switched from interest rate levels to monetary aggregates. The dual
impact of highly fluctuating exchange rates and volatile interest rates, coupled with
restrictions on trading and short—selling, on international parity relations will be
discussed in more detail in Chapter II.
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seek foreign debt to finance foreign ventures.4 Second, the question of default risk
across national currencies is, as of now, uncharted territory in the literature. Thus,
our analysis offers some new steps in that direction.

We show that if a firm issues international debt when market conditions are
"right", and appropriately chooses the states of nature in which it defaults, it is
possible to raise aggregate firm value and to increase shareholder wealth. This
positive effect originates from a synergistic fit of the exchange rate, state price and
firm’s cash flow patterns over states. We model firm valuation in segmented capital
markets and derive a "difference in value" function for a firm deciding to issue
domestic or international debt.

After our analysis of the conventional debt contract, in Chapter IV, we
investigate a new financial engineering product, namely the swap agreement. As we
all know, introduction of new instruments in the international capital markets have
proliferated in the last decade. [See for example, Dufey and Giddy (1981), Cooper
(1986), and BIS (1986).] The swap contract is one of these new instruments that
had a rapid evolution and a high degree of success.5

A swap is a financial transaction in which a firm that has issued one type of
debt instrument agrees to exchange streams of interest payments over time with a
firm that has issued another type of debt instrument. The two main types are
currency swaps and interest rate swaps. The major difference in these two is that
the exchange occurs in the same currency in an interest rate swap. A currency

swap, however, generally refers to a transaction in which two counterparties

40ECD’s Financial Statistics Monthly reports that new international financing
arranged in 1986 was approximately 250 billion dollars, 50% of which was in the
form of bond issuance. These amounts were more than double of those in 1983.
Bond issuance also gained in importance compared to other financing arrangements
such as bank loans, bankers’ acceptances, note issuance etc.

SNY Times April 10,1988 issue quotes the recent volume of the market as §1 trillion.
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exchange specific amounts of two different currencies at the outset and repay over
time both interest payments and the principal. Fixed interest rates are used in each
currency and in some cases there is no initial exchange of principal.

The origins of currency swaps is to be found in back—to—back or paraliel loan
arrangements of the 1970’. A parallel loan is a financing technique where one
company, with either surplus or easy access to a certain currency, agrees to make it
available to another company in return for the second company making available its
own currency. The agreement involves two loans of equivalent amounts in two
currencies for the same maturities. These loans have parallel interest and principal
repayment schedules. The major problem with a parallel loan was that if one party
defaulted, the other party was not released of its obligation to make contractual
payments. This problem was overcome by new contracts devised in 1980’s. Now
the exchange is conditional on both parties ability to pay. If one party defaults, the
other is released from its obligation.6

A large impetus was gained in this evolving market of swaps by the $290
million World Bank — IBM currency swap of 1981. It was nominated as one of "the
deals of the year" for demonstrating the most creative financing technique.? The
transaction was put together as to simultaneously serve the funding requirements of
IBM and World Bank in 1981. Since 1978 the Bank had raised most of its funds in
German marks, Swiss francs and Japanese yen to benefit from the lower interest

rates in these markets. It wanted to borrow more at these lower rates but was

8Beidleman(1985) views a currency swap as "an important legal innovation since it
provided better security in the event of default than was available with the
questionable right of offset employed with parallel or back—to—back (BTB) loans."
He further states that parallel or BTB loans are based on security law, whereas
currency swaps are based on contract law where the rights of the parties are clearly
stated. Under contract law, if one party does not perform, the contract is void and
the other party has no obligation to perform.

See "Swapping Currencies with the World Bank," Institutional Investor, December
1981, 98—101.
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facing the problem of saturating these markets due to its volume of borrowings. On
the other hand, IBM had several outstanding bond issues in these currencies which
it wanted to convert into dollar borrowing given the appreciation of the dollar in
1981. The World Bank issued U.S. dollar denominated long—term bonds and
converted the proceeds into German marks on the spot exchange rate, thus, ending
up with assets that will generate future income in German marks. However, its
liability was in U.S. dollars. IBM had the opposite situation. Its liability was in
German marks but it desired to convert it into a dollar liability. Therefore, through
the swap contract each party ended up with a liability in the desired currency.8

The success of the IBM — World Bank swap was followed by other deals both
in international capital markets and in domestic capital markets. Although the
currency swap was the forerunner, the volume of interest rate swaps has taken over
that of the currency swap. From swapping funds in one currency for a second
currency, it was a logical step to swapping one type of funds for a second type
within the same currency.? By now, both practitioners and academicians and
regulators have acknowledged the existence of this market and a lot of concern is
given to its economic significance. .

The non—academic press has shown a tremendous interest in this new

8For a more detailed description of 1981 IBM—World Bank Swap look in
Ant](1983), 135—140.

9The Survey results released by International Swap Dealers Asscciation (ISDA)
reports the volume of interest rate and currency swaps executed in the first half of
1987 as $225 billion, or $450 billion on an annualized basis. This was the first
survey conducted to report on international swap market activity. The survey
covers 13 currencies and includes reports from 51 dealers responsible for a large
portion of the market. Of the $225 billion total, interest rate swap transactions
accounted for $181.5 billion and currency swap transactions accounted for $87
billion. The total figure reported for 1986 was $190.3 billion. On the results of the
survey, ISDA chairman Patrick de Saint—Aignan of Morgan Stanley commented as:
"these new figures furnish additional evidence that swaps are an increasingly
dominant presence throughout the global market place. Fueled by market volatility
and currency fluctuations, the swap market has become universally recognized by
financial managers around the world as an effective means of hedging portfolios
against risk."
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financing technique, resulting in much speculative writing concerning its existence
and importance. Few academic studies have yet focused on economic analysis of
swaps [i.e. Park (1984), Bicksler and Chen (1986), Smith, Smithson and Wakeman
(1986a and 1986b), Turnbull (1987).] These studies do not go much beyond the
factual explanations of this new instrument in the professional literature.
Nonetheless, one of the major issues under scrutiny is the economic rationale for the
existence and evolution of the swap market. Most of the literature agrees that cost
savings in financing is the major incentive for the firms engaging in these contracts.
It is also recognized in the literature that any satisfactory explanation of the
existence of the swap market must identify the sources of the cost savings. There
seems to be a debate on what might constitute a good candidate. The debate
centers around whether financial arbitrage across different capital markets can
explain the source of economic benefits of swapping. It is very popular among most
of the practitioners and a few academicians (Beidleman (1985), Bicksler and Chen
(1986)), that cost savings, resulting from financial arbitrage, explains a large share
of the recent evolution of the swap market. Some academicians, on the other hand,
(Smith, Smithson and Wakeman (1986a,1986b), Turnbull (1987)) argue against this
view on the basis that "the very process of exploiting this kind of opportunity
should soon eliminate it." Their second argument against financial arbitrage is that
the swap should be a zero—sum outcome even if financial arbitrage is the source of
economic benefits of these swap agreements. These studies also dismiss the
importance of financial arbitrage in an efﬁcient, complete and integrated world or
domestic capital market, but do not question if the markets really possess these
characteristics.

In the same studies, the presence of tax and regulatory arbitrage and other
market imperfections are suggested as possible reasons for the parties to benefit in a

swap agreement. For example, Smith, Smithson and Wakeman (1986a,1986b)
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suggest that the favorable tax treatment of zero coupon bonds in Japan and/or
limitations on the amount a pension fund can invest in non—yen denominated bond
issues can lead to swaps induced by tax and regulatory arbitrage. They also claim
that as long as the various tax and regulatory codes are unchanged, there will
always be opportunities for tax and regulatory arbitrage unlike financial arbitrage. 10
What they fail to question is that financial arbitrage is the derivative of market
segmentation caused by the cited regulations and imperfections in the world capital
markets. If these imperfections are admitted to the capital markets, the notion of
financial arbitrage is a natural consequence as will be further explained in Chapter
IT of this study. One of the purposes of this study will thus be to reconcile these
seemingly contradictory views about the sources of cost savings due to arbitrage. It
will be shown that in an imperfect world capital market characterized by goverment
regulations and restrictions on free trading of securities (termed as segmented
international capital markets), financial arbitrage is possible.

However, to argue cost savings advantages of swaps or other financial
contracts, we will base our analysis on present values rather than interest rate
differentials. As Turnbull (1987) has shown, the latter analysis can be misleading if
financial instruments differ in design and risk. Thus, instead of invoking rate
differentials in borrowing or swapping, we will invoke the concept of value creation
since any cost savings due to rate differentials will necessarily enhance shareholder
value.

In particular, Chapter IV of this study will argue that a currency swap
agreement is almost never a zero—sum outcome in a segmented world capital market

in which arbitrage opportunities are not ruled out. However, we will also show that

10Besides arbitrage arguments, costly information and incomplete markets are cited
as the reasons for the evolution of the swap market. Since our analysis will not be
related to these issues, we choose not to elaborate on them in this study.
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a non—zero outcome does not necessarily lead to positive benefits. The total value
gain of the two counterparties can be positive only under certain market conditions
and for certain cash flow patterns of the two counterparties.

Another major issue related to this new financing technique and also
discussed in Chapter IV concerns analysis of default. How to assess credit risks in
swaps encountered by counterparties or the intermediary is a prominent question
yet to be answered by practitioners and academicians. Our analysis will shed some
light on this issue, as well. In particular, we will show the effect on value creation
of a performance failure of the swap counterparties and suggest that the default
option on a swap contract may be an independent source of value. For this reason,
our model relies firmly on the specifications of default resolution in a swap
agreement. Therefore, Chapter V is devoted to a discussion of institutional facts

about default in a swap document. Chapter VI concludes the study.
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CHAPTER II
THE BASIC MODEL, INTERNATIONAL MARKET SEGMENTATION
AND FINANCIAL ARBITRAGE

The purpose of this chapter is to introduce the variables and notation to be
used in the analyses of the study. We also develop a simple model of contract
valuation which becomes the base for different contracts analyzed in the following
chapters. A discussion of international market segmentation, the main assumption

of our arguments, follows.

The Basic Model

The scenarios analyzed in this study will deal with a pair of firms. To ease
the presentation and without loss of generality, we assume that one of these firms is
a domestic firm with domestic shareholders and a foreign opportunity (subsidiary).
The foreign opportunity will generate cash flows in foreign currency next period but
needs to be financed by foreign currency today. Similarly, the other firm is a
foreign firm with foreign stockholders and a domestic opportunity (subsidiary), thus
in need of domestic currency. We must emphasize that these two firms are chosen
to be symmetrical in terms of their opportunities to ease our analysis of the swap
contract. In case of the debt contract, we will be concerned with only one of these
firms.

For simplicity, we restrict ourselves to a two date world, indexed by t = o,T.
The financing and investing decisions are made at t = o, the cash flows from the
opportunities are realized at t = T.

Valuation of these opportunities will be determined in the state—preference
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model. An event spacel! (Q, f§, u) is given where s€Q represents a state of the
world.  can be interpreted as an n—dimensional space denoted by n state variables
(ie. R™). fisthe o—Algebra of the Borel sets of R™. is the ordinary Lebesgue
measure on R®. The state price measure ¢ can be interpreted as another real
valued function ( a o—finite measure) defined on f and taking on values in the
interval [0,1]. Due to differences in the economies and investors, there will be a
different function ¢ observed in each of the two countries, namely ¢(B) and
¢$*(B) for Bef. In our notation, "," will designate the foreign country.

We assume that these state price measures ¢(B) and ¢*(B) are both
absolutely continuous with respect to the Lebesgue measure on R™, u(B), (i.e. ¢
<< p and ¢* << p ). This assumption leads us to state that there exists a
unique, finite~valued, measurable function ¢(s) on R™ such that

¥(B) = | ) d
for every Bef. Since ¢(B) is finite, ¢(s) = —%%— , the Radon—Nikodym derivative
of ¢ with respect to the Lebesgue measure, y. Similarly, there exists ¢*(s) = 1?1?;
. Both ¢(s) and ¢*(s) are finite—valued, measurable functions and are integrable.

Each opportunity promises a state contingent cash flow denominated in the
currency of the country where the opportunity is located. X*(s) will be the cash
flow to the foreign opportunity if state is s. In general, we will view the cash flows
X*(s) as a finite—valued, measurable function on R" and integrable, X*: R" -
Rt<w. The corresponding function, X(s), for the domestic opportunity can be
designated as X : R™ - Rt <o.

Proceeds from the issuance of any claims in the foreign country of the
opportunity or any cash flows accruing to the stockholders residing in the domestic

country will have to be translated at the prevailing exchange rates at dates t =

11The event space is assumed to be a totally sigma—finite measure space equipped
with a complete measure.
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o,T. e, will be the (domestic currency/foreign currency) spot exchange rate at t =
0. At t =T, eq(s) will be the (domestic currency/foreign currency) spot exchange
rate contingent on state s. eq(s) will also be viewed as a finite~valued, measurable
function on R™ and integrable, ep: R"-R*<w. The (foreign currency/domestic
currency) spot exchange rate applicable to domestic firm’s revenues will be eEl(s)
which is also a finite—valued, measurable function and integrable denoted by eEl :
R"- R <.

Payoffs to the claimants on the cash flows of the opportunities will be
functions of X, X*, ey, and e:r_l . We will designate R( X, X*, e, eEl ) to be the
payoff function to claimants, a finite—valued, measurable and integrable function,
R:R*+R1T<o. Furthermore, we define the value of the cash flows to be a set

function defined on . We can express value in the domestic market (for example)

as

(1) V(B) = [ ROXX*epeq )ls) du

for every Bef.12

The above expression is our basic valuation model which we modify to value
different financial contracts, particularly the debt contract in Chapter III and the
Swap contract in Chapter I'V.

In valuation of these financial instruments, we make a crucial assumption

12Here we assume that V<<¢ and <<y for totally sigma—finite measures u, ¢
and V. This allows us to use the following relationship:
dv_dVv. d¢

dpg db dp
Furthermore, since ¢§<<p and R is a finite valued function for which [Rd¢ is
defined, then

V=/Ra¢p=(R4® du
dp
V=[Redu
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about international capital markets. We assume that national capital markets are
complete, efficient and frictionless in each country, but they are segmented. Thus,
we must next elaborate on international market segmentation and its implications

on asset valuation.

International Market Segmentation and Asset Valuation

Imperfections in the international capital markets are so prevalent that one
should think of them as rules rather than exceptions. Progress can be made while
ignoring them, yet, they must ultimately be confronted in any analysis that takes a
further step into reality.13 Controls on foreign exchange, restrictions on free trade of
securities and shortselling, investor preferences towards domestic assets, differential
tax treatments, transactions costs that differ from one country to the other are
important imperfections causing significant deviations from the perfectly integrated,
efficient single market model. One or a combination of these imperfections result in
national markets to be segmented.

National capital markets are segmented if two assets with identical pay offs
do not have the same value in each market, as translated by the current exchange
rate.

The cause of this segmentation can be legal restrictions imposed by
goverments or individual irrationality in investment behavior.14 Evidently, the issue

is an empirical question. Kohlhagen (1983), Jorion and Schwartz (1986) and

13This is not to diminish the significance of similar imperfections in the domestic
market which are very often unduly dismissed.

4Jorion and Schwartz(1986) classified market imperfections into two categories;
indirect barriers and legal barriers. The first group of imperfections are caused by
investor inertia and lack of information, whereas the latter is more generally linked
to restrictions imposed by goverments. (e.g. Canadian pension funds are not allowed
to hold more than 10% of their assets in foreign securities.) They also claim that
their findings indicate that a major source of segmentation is legal barriers. The
recent paper by Gultekin, Gultekin and Penati(1987) supports this conclusion.
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Gultekin, Gultekin and Penati (1987) have addressed the issue of market
segmentation versus integration. These empirical studies hypothesize that if
national capital markets are segmented, the price of risk should be different in the
two countries. The evidence they present supports their market segmentation
hypothesis.

With market segmentation, many of the firm’s financial decisions become
relevant. One problem is that different market imperfections lead to different
implications for asset pricing and corporate finance. The relevance of different firm
financial decisions are specific to the kind of imperfection assumed.15 In this study, we
ignore imperfections due to taxes, transactions costs or informational problems and
assume that the major cause of segmentation is restrictions put on trading of
securities and shortselling. In particular, domestic investors are not allowed to
purchase the international bond issues of domestic firms.1® Furthermore, foreign
investors are restricted from holding domestic equity. In the next two chapters, we
will trace the implications of these imperfections on firm’s international borrowing
and swapping decisions.

After this brief introduction, we can now analyze the implications of
international market segmentation on asset valuation in general, employing the
definitions and notation of the previous section. Initially, suppose that investors in
both markets can trade all available securities with no restrictions on shortselling.

There exists an asset in the foreign market with an income of X*(s) (in foreign

15We should also keep in mind that default risk adds another dimension (as
discussed later in this study) which may render irrelevance propositions unlikely in
segmented markets.

16T'his is a very common imperfection due to the institutional fact that international
bonds (either Eurobonds or foreign bonds) are initially offered to investors outside
the country of the borrower. For example, a Eurobond issue by a US firm is not
made available to US investors before three months, known as the seasoning period.
Within that period, investors purchasing bond certificates must prove that they are
not US residents. This imperfection is the core of our argument especially in
Chapter III where we discuss international debt.
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currency) at t =T, and a domestic perfect substitute with an income of X(s) =
X*(s)ep(s) . Consider the following investment strategy for a domestic investor.
Sell short the foreign asset in the foreign market and convert the proceeds to
domestic currency at €, Buy the domestic perfect substitute in the domestic

market. The cash flow of this transactionat t =T is 0,and at t = o is
(2) e,1 J X*(s)¢*(s) dp } — J X*(s)ep(s)e(s) dpe

To avoid arbitrage, the following should hold

(3) e,{ | X¥(s)¢*(s) di } = | X¥(s)ep(s)e(s) du

A sufficient condition for (3) to hold or (2) to be identically equal to zero is
(4) e, ¥*(s) = exp(s)p(s) a.e.

(3) can be rewritten as

(5) J X*(s)(e,#*(s)—ep(s)e(s)) du=0

Note that the conditions specified in (4) are sufficient but not necessary for
the integral condition (5) to hold. However, in complete and fully integrated
markets, where there are no restrictions on shortselling and trading of all available
securities, the parity conditions in (4) should hold VseQ (a.e.). This is true since,
in such a market, pure securities can be freely packaged and unpackaged. Condition
(4) will necessarily result in such a world since no arbitrage in the valuation of any

of the existing securities traded in any one of the markets will be possible.
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Condition (5) will hold for every asset since all assets are traded. Irrelevance of any
new contracts written will also be ensured. However, once we introduce restrictions
on trading and impediments to short—selling, the above integral condition need not
hold for those assets that cannot be traded by the investors of both countries. For
those assets, (5) will not be valid. This necessitates that the state by state parities

of condition (4) do not hold.t?” Equivalently,
(8) e,v*(s) # gp(s)eT(s) for a subset with nonzero measure

The above condition (6) is the way we describe market segmentation in our
study. We later develop contract valuations in the context of segmented
international capital markets as defined in this condition. The existence of these
state by state disparities will be the source of valuation discrepancies in those
discussions. 18

We agree that exchange rates and state prices (and implicit interest rates)
are deemed to have the close relationship designated by (4), at equilibrium, in a
world where the capital markets are perfect and fully integrated. However, we also
know that one is not determined by the other. Rather, they are determined jointly
by supply and demand of capital, international trade and inflationary expectations.
Hence, we believe that in a world characterized by various imperfections (capital
controls, restrictions on trading and short—selling, exchange controls etc.) and in
which both exchange rates and interest rates fluctuate widely, one cannot expect
arbitrage to take place instantaneously and effectively to ensure the close

relationship in (4). This will be especially true for longer periods and for arbitrage

17Note that this does not preclude the law of one price to prevail in the case of dual
listings.

18As will be clear later, for the purpose of our study it is sufficient that (6) is true
only for a subset of Q.
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opportunities that demand large volume of funds.19

Our discussions on this issue may sound ad hoc. We must admit that to
adequately capture the implications of various restrictions put on trading and
exchange rates on these parity relationships nothing short of a general equilibrium
model is needed, where all these variables and imperfections are endogenized. Then,
we would not have to impose the market segmentation condition (6) ab initio. Yet,
given the variety of market imperfections and the complexity of the problem, it is
well beyond our current abilities to handle. Instead, we attempt here to examine
the implications of international market segmentation to corporate finance by
arguing that condition (6) is most likely to be valid in an imperfect world capital
market in which both exchange rates and interest rates fluctuate widely.20 Hence, we
argue that regulatory arbitrage is a major cause of financial arbitrage and both will
persist as long as free capital movements are restricted by goverment controls.

The condition stated in (4) is a very strong one and, as we discussed above,
can only be achieved if the markets are complete and perfectly integrated. A
weaker condition that might hold even in a segmented international capital market
is an integral condition known as Uncovered Interest Rate Parity (IRP). It can be

explained as follows.

19Beidleman(1985) argues that professional arbitragers will be ineffective or
insufficient in these cases. He further argues that firms may perform arbitrage—like
transactions to capture the benefits. These opportunities may diminish when the
firms move funds from one country to the other. However, there will be other
opportunities opened as long as the imperfections persist and exchange rates and
interest rates remain volatile.

20Recent empirical findings of Gultekin, Gultekin and Penat281987) support our
argument. Using APT, they have shown that after the liberalization of capital
controls in Japan, risk, when expressed in a common numeraire, has the same price
in both the Japanese and US securities markets. Contrary to this findings, however,
they were not able to show the equality of risk premia and the risk free rate for the
period prior to the liberalization of 1980. These empirical findings imply
discrepancies in value of two assets that are perfect substitutes in two different
markets whenever there are capital controls. Thus, in such a case, our integral
condition in (5) is not likely to hold and condition (6) follows.
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The no arbitrage condition for a riskless asset is given by

(7 o J #¥(6) di = [ eg(s)els) du

Note that [ ¢*(s) dp = %sg‘ where 1* is the risk free rate in the foreign country.

Thus, (7) can be rewritten as

€
®) 2 = J enls)ols) du

It is important to note that condition (8) may hold, which is equivalent to
uncovered IRP, and should hold in the case where investors are not restricted from
trading the risk free asset and there are forward markets for foreignn currency for
the maturity (o,T). However, it does not imply that condition (4) holds which is a
much stronger condition. Thus, with risky assets, it may still be possible to observe
violation of the equality in (3).2t

Moreover, we can make another observation concerning IRP. In the above
discussion, we carried the arbitrage argument from the point of view of domestic
investors. Similarly, a foreign investor may sell—short an asset in the domestic
capital market with income of X(s) at t = T, and convert proceeds to foreign
currency at egl , and buy a perfect substitute of the same asset in the foreign

capital market. To avoid arbitrage,

9) &1 { [ X(s)els) du } = [ X(s)ep ()e¥(s) d

should hold where a sufficient condition is

21This point will be clarified with a numerical example in Chapter IIL
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(10) egl w(s) = eEl(s)go*(s) a.e.

which is identical to (4). Thus, for the stronger condition to obtain, it does not
matter which set of investors are chosen to demonstrate the parity conditions.
However, this is not true for the weaker condition. The no arbitrage condition for a

riskless asset in the foreign capital market becomes
1 _ —1 *
(1) oy = J o7 (6)(s) du

where r is the risk free rate in the domestic market. This result may not be
identical to the previous one in (8). To see the implications of this, we compare the
two results.

(8) and (11) can be rewritten as (12) and (13) respectively.
(12) f e (s} (s)els) du= 0
(13) J &5 pls)—e (8)*(s) du= 0

If both (12) and (13) are true simultaneously, it would mean that, given the same
set of e, enp(s), ¢ and ¢*, IRP holds with respect to both sets of investors. We
should note that if international capital markets v.rere fully integrated, (12) and (13)
would trivially equal zero, the simple reason being that (4) implies (10) almost
everywhere. In other words, if (4) is true, then (12) is identically zero. Since (10) is
equivalent to (4), ‘(13) would necessarily equal zero. However, our presumption is
that (4) is not a true representation of the relationship between exchange rates and

state price measures in a segmented international capital market. Under this
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paradigm, we can introduce a number of scenarios concerning the risk free asset.
Suppose there are no restrictions on trading of the risk free assets alone by

both set of investors in the two, otherwise segmented, markets. Further assume

that these traders can sell short unlimited amounts. In such a scenario, we again

expect (12) and (13) to equal zero simultaneously, or

-1 —1

(18) J e 9*(s)—ep(s)els) du = [ € " p(s)—e " (s)@*(s) du

The above equality is ensured under the condition that

—1 -1

(19) J(eyte (5))e*(s) — (e, +eq(s))e(s) du=0

Condition (19) is again an integral condition which, if valid, assures no
arbitrage opportunities available on the trading of the risk free asset in each of the
two segmented capital markets. Thus, other than a set of €y eT(s), ¢ and ¢* that
makes (19) equal zero, it is not possible to show that IRP is a round trip arbitrage.

To demonstrate this point we should look into (8) and (11) and see if they imply

each other, in general.

(20) feyo*(s)eq(s)pls)dn <=> [ uls)-eg (s)¢*(s)du

The RHS of (20) can be rewritten as
(21) fols)(E - —E(8) 1y 4
e, ep(s)y(s H

which is equivalent to
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ep(s) p(s)-¢*(s)e
(22) I‘P(s)[ eeT)P(5) O} H

(22) can be simplified to

(23) — &1 J e (s)(e 0 (s)—eq(s)p(s)) du

It is evident that (23) does not imply the LHS of (20). To see the
significance of this result, suppose one set of investors alone (the foreign investors)
are restricted from trading the domestic risk free asset. The domestic investors,
however, can trade the risk free assets of both markets. The unrestricted domestic
investors will ensure that (12) holds (i.e. IRP holds for the domestic investors
alone). However, this does not imply that (13) is simultaneously true. In other
words, as can be seen from (23), the set of ey e, & and ¢* values that makes (12)
identically zero will not necessarily ensure (13) to equal to zero. Since the foreign
investors are restricted, arbitrage opportunities will still be possible in trading of
risk free asset in the foreign market. We can alternatively argue that whenever the
arbitrage opportunities for the risk free asset on the domestic side cease to prevail,
there will be an arbitrage opportunity created in the opposite direction. We will see
the implications of this observation for swap financing later in the study.

We can take our discussion of IRP one step further. Another possible
scenario is the case where both sets of investors are restricted from trading the risk
free assets, or the risk free assets do not exist for the maturities of interest to us. In
such a case, neither (12) or (13) may hold. It is interesting to note here that any
positive deviation from (12) will not be offset by an opposite deviation in (13). As
can be seen in (23), the presence of egl and e',i,"l(s) will make the magnitudes of the

deviations different.
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Now, let us reconsider the above arguments assuming that forward sale and

purchase of the currencies are possible. (8) and (11) can be rewritten as

e €
o_ 1
(24) T
1 _ 1
(25) e_of—e_fr*

where e is the interest rate parity forward rate. If both sets of investors (domestic

and foreign) have equal access to the forward market, there will be a unique forward

rate established and that rate e is equal to —;gr , as implied by (24) and (25).
When such a rate is established, there are no arbitrage opportunities available in
trading the risk free assets. However, if either one or both sets of investors are
restricted from sale or purchase of foreign currencies forward, the above relationship
will not be true. This might not be a too far—fetched observation, if one recalls the
empirically verified deviations from IRP. Frenkel and Levich (1975,1977) associated
these deviations to the existence of transactions costs. However, recent studies
(Deardorff (1979) and Bahmani—Oskoee and Das (1985)) conclude that transactions
costs cannot by themselves explain these deviations. They invoke the existence of
other factors besides transactions costs. One of these factors was suggested by
Keynes (1923)22 as being the institutional constraints which limit traders’ position
taking, whether for arbitrage or other purposes.

Moreover, once we admit deviations from IRP, it will be easier to allow
condition (6) to represent the state price—exchange rate relationship rather than
condition (4). Thus, in the rest of the study, we rely on the validity of condition (6)

to derive our results related to contract valuation.

22Keynes, J.M. A Tract on Monetary Reform, London: Macmillan, 1923.
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CHAPTER III
VALUATION OF INTERNATIONAL DEBT CONTRACT

We now turn to an analysis of the conventional debt contract in the context
of international market segmentation. A conventional debt contract can initially be
offered to investors outside the country of the borrower either as a "Eurobond" or as
a "foreign bond". This chapter will examine both of these contracts from the point
of view of the borrowing entity. The specific problems to be investigated are: (1)
whether shareholder wealth can be increased by issuing domestic debt claims against
a foreign opportunity in a segmented or integrated world capital market, (2) the
impact of market segmentation on the value of the foreign opportunity when it is
financed by international debt contracts, (3) the extent and nature of value creation
due to default.

The next section of this chapter values the foreign opportunity in the
domestic market. The following sections discuss the value of the same opportunity
had it been valued in the foreign market and the difference in value of the two
valuations. A section on analyzing the default option implicit in risky international
debt follows. Finally, we present a numerical example that clarifies our valuation

results.

Valuation of the Opportunity in the Domestic Market

Our simple scenario assumes that a firm, with domestic stockholders, has
available a foreign investment opportunity. This investment opportunity requires a
foreign currency expenditure and generates cash flows in the foreign currency as
well. The firm is considering a new issue of equity to expand its debt capacity and
will finance the rest of the project through domestic and/or international borrowing.

The opportunity promises a state contingent cash flow denominated in
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foreign currency. X*(s) will be the pay off to the foreign opportunity if the realized
state is s. In this chapter, X(s) will designate domestic cash flows of the same firm.
€ e ¢(s) and ¢*(s) are the same as described in Chapter II.

Furthermore, let D and D* be the promised payments on debts
denominated in domestic currency and in foreign currency, respectively.

Employing the above definitions and notation, we now construct a simple
model to value the foreign opportunity in the domestic market. Consider the firm
issuing debt denominated in the foreign currency. D* is promised to be paid to
bondholders at t=T. Assume that this debt has priority over debt denominated in
domestic currency. Under this contract, the payoffs to foreign bondholders in each
state will depend on the amount of debt issued, D*. Thus, the event space  will
be divided into two subsets. A = {s: X(s)+ep(s)(X*(s)-D*) 20} will be the set
of states s€2 where cash flows cover the debt obligation, D*. In set A, foreign
bondholders will be paid the full amount of the promised payment. The
complement of A in , A’=0-A, will constitute those states sef) where cash
flows fall short of D*. The foreign debt liability of the firm is valued implicitly by
the domestic investors. Their valuation is based on the pa&—offs to foreign debt in
the domestic currency at the prevailing exchange rate e at t=T. Thus, pay—offs
to foreign

debt translated into domestic currency are

eq(s) D* VseA

R X(s)tep(s)X*(s) V seA

Note that due to our segmentation argument, the domestic investors are not allowed
to purchase the foreign debt issued. Here, the cash flows to foreign debt are valued

by domestic investors as a "cost" (shadow price) of issuing foreign debt. Thus, the

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



- 24

value of this liability in the domestic market will be based on domestic state price

measures, ¢(s).
(2) Vg=D* ,!4 eq(s)e(s) du + 1{ (X(s)+eq(s)X*(s))(s) du

Suppose the firm also issues domestic debt (or debt denominated in domestic
currency) which it sells in the domestic market. Investors in the domestic debt of
the firm are paid only after the foreign debt obligation is met. Thus, the set A, in
turn, will be subdivided into AB = {'s: X(s)+ep(s)(X*(s)-D*) 2D } and AB’ =
A—AB. Payoffs to domestic debt are

D Y se AB

3) Ry= | X(s)+eqm(s)(X*(s)-D*) V se AB’
d T

0 VseA

Evidently, domestic debt holders are paid in the second contingency only if
there is some positive cash flow left after foreign debt payoffs are met. Hence, they
have the chance of being paid nothing at the end, as designated by the third

contingency. The market value of domestic debt is
(4) Vy= DA]j3 w(s) du +Aé’(x(é)+eT(s)(X*(s)—D*))go(s) dp

Similarly, payoffs to equity will have the following pattern

X(8)+ ep(s)(X*(S)-D*)-D V s€ AB
€ 0 V se AB'UA’
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Thus, the market value of equity is
(6) Vo= ‘{tB[(X(S)+eT(S)(X*(S)—D*))—D] w(s) dp

The total value of the opportunity when valued in the domestic market is the

sum of the values of the individual securities.
(7) V0=Vf+Vd-i-Ve
Substituting (2), (4), and (6) into (7), we get -

(8) Vo= [ (X(s)+eq(s)X*(s))e(s) du

Note that in this valuation, segmented markets and exchange risk play no
role and we end up with a simple version of the MM irrelevance proposition in the
international context. It does not matter how the pay—offs are distributed, as long
as they are valued in the same market by the same set of investors. Value is
independent of the currency denomination of debt issues. However, this is not the
case when the debt is valued by foreign investors. Our assumption is that capital
markets in the two countries are segmented and that international debt, if issued,
will be purchased by investors in the foreign market. The valuation implications of

this assumption will be discussed in the next section.
Market Segmentation and Firm’s International Borrowing

Up to this point, our analysis has focused on valuation effects of international

borrowing when the opportunity was valued by domestic investors in the domestic
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market. We showed that if the promised pay—offs of the opportunity were valued
by the same set of investors, as would be the case in a single integrated capital
market, the international, as well as, the domestic borrowing decisions of the firm
would be irrelevant. But our assumption is that national capital markets are
segmented and there are two distinct sets of investors residing in their respective
countries. In particular, if international debt is issued, initially it will be purchased,
thus valued by, the investors of the foreign country. Moreover, our presumption is
that, due to certain market imperfections that cause segmented capital markets, for
a subset with nonzero measure, go(s)eo # p*(s)eq(s), as explained in the previous
chapter.

We now turn to the effects of issuing international debt on the valuation of
the foreign opportunity, in segmented national capital markets. International debt
can be denominated in the foreign currency (foreign debt) or in the domestic
currency (Eurobonds)?23.

We first analyze the case of foreign debt. Keeping in mind that D* is the
promised payment at t=T on foreign debt sold to foreign investors, we see that
foreign investors will be paid in full in set A where A = {s:
X(s)+eqp(s)(X*(s)-D*) 20} . A’ =0-A is the subset of states in which default
occurs. To find the total value of the opportunity, we need to value foreign debt

once again in the foreign market based on the pay—offs to foreign investors.

_ [ D* VseA

A X(s)e',fl(s)+X*(s) VseA

Thus, the market value of foreign debt as valued by foreign investors in the

23Certainly there are other institutional factors that distinguish foreign bonds and
Eurobonds. In this chapter, we concentrate on the differences in denomination only.
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foreign currency is
(10) VE =D* [¢*(6) du+ [ (X(s)e (1X*(5))¥(s) du

Vf is simply the amount that the firm would collect from overseas for its
foreign debt. To find the total value of the opportunity at t=o, V; is converted
into domestic currency at the rate e o The total market value of the project in
domestic currency is then
(11) Vi =¢eVi+Vy+V,

If (11) is compared to (7), it is immediately apparent that these two different
value assessments for the same project differ to the extent that e OVf deviates from
Vs . Inother words, the value of foreign debt, valued as a liability in the domestic
market, may be different from the value of the same obligation, valued as a claim in
the foreign market. This discrepancy would be impossible if the same set of
investors had the opportunity to trade all the securities issued by the firm to finance

this project, as we have seen in the previous section. We now turn to computation

of the "difference in value" function which is
(12) V. = V-V = eOV’f—-Vf

0 o 0

Using (2), (10) and (12), it can be shown that

(13) Vg = D* | (eg9*(s)-eq(s)o(s)) du+
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{e, A,(X(S)EEI(SHX*(S))w*(S)d# - !& (X(s)+eq(s)X*(s))e(s)du}

Let D* = X*(s) + Z*(s) , where Z*(s) stands for the unsecured portion of

foreign debt given state s. Using this definition and (13), and recalling that —%-*- =

J ¢*(s) du , we get
(14) 0V, = D* (e ¥ — [ep(s)pls) du) +

feg | (X(E)eT (S1 X 61D ()] [(X(5)e (s)4+X¥(5)-D¥)e(s)lols)du}

This function is the "difference in value" when foreign debt is sold to foreign
investors instead of domestic investors. It can be shown that the same function
would have obtained had one compared the value of domestic debt sold to domestic
investors to the value of foreign debt sold to foreign investors. Thus, the above
function can be viewed as the difference in value of the investment opportunity
when foreign debt is used in financing instead of domestic debt. The first term in
the expression represents the difference in value between two default—free bonds
issued in the two countries. The two terms in the brackets represent the difference
in domestic valuation of a foreign and a domestic debt claim over the subset of
states in which default occurs. The issuance of foreign debt is desirable if and only
if 6V, >0.

Recalling the argument that, in a fully integrated and complete international
market, the parity conditions in (II.4) should hold V s€f , it can easily be shown
that &6V o will disappear in such a world. In other words, the irrelevance
proposition is still preserved even if foreign debt is exclusively sold to foreign

investors. As long as the two capital markets are fully integrated in the sense of no
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impediments to ownership of existing assets with no resrictions on short selling, the
parily conditions in (II.4) hold, and firms’ international borrowing decisions are a
matter of indifference. It is worth noting that the irrelevance proposition is
reestablished in a two country world if and only if markets are complete and fully
integrated. The complete markets assumption is not sufficient as would be the case
in a similar domestic setting24.

However, our presumption throughout the paper is that national capital
markets are segmented to some degree as suggested by some empirical findings.
This implies that if two assets, which are close or perfect substitutes, are not traded
in both markets simultaneously, there will be no mechanism to ensure the
equivalence of their values. Thus, disparities in the exchange rate/state price.
measure relationships, presented in (I1.6), will be observed. Under these conditions,
evidently, the choice of domestic versus foreign debt will not .be irrelevant. It will
be possible for the "difference in value" function to be non—zero.

Upon examination of (14), assuming disparities in (IL.6), we derive a number
of implications for corporate international borrowing policy. First, if the firm issues
default—free debt (i.e. A’ = ¢ ), then the second term in the brackets of (14)
vanishes, and 6V o depends only on interest rate parity (IRP) holding. Obviously
if IRP holds, there will be no incentive for the firm to issue default—iree foreign
debt. If, however, there are deviations from IRP, then issuing default—free debt will
depend on the sign of the deviation. Specifically, if e, s J ep(s)e(s) dp
firms should borrow as much default—iree debt as they can25 in the foreign market.

Furthermore, considerations of risky debt enriches the picture considerably

24In a domestic setting where e =en(s)=1 (ignoring inflation) irrelevance would

rely on the equivalence of state prices if the debt of the firm is valued in a separate
market from its equity. See Rubinstein(1973) for a similar argument.

25Kim and Stulz(1987), within a supply and demand framework, give a discussion on
why these "bargains" are not arbitraged away instantly.
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since two possibilities become evident. First, the initial term in (14) may be
positive, indicating preferences for default—free foreign debt, but the term in
brackets may be negative, indicating simultaneous counterincentives for foreign
risky debt. Second, even if arbitrage can take place with default—free instruments
and the initial term vanishes, incentives may still exist for the issuance of foreign
debt. The firm will issue risky foreign debt whenever the initial term in the
brackets is greater than the second term.

At this point it is worthwhile to examine the terms in the brackets of (14),
and to try to state what conditions will make the difference between the two terms
negative or positive. For simplicity, in the rest of the analysis we assume that the
promised pay—offs will only come from the foreign income of the opportunity,

X*(s). Then, (14) will simplify to
-1
(15) Wy = D (e, = f ex(s)ols) dp) +

{e, j{,(X*(S)—D*)w*(S) du — 1{ [(X*(s)-D*)er(s)le(s) du }

Examining the expression in the above brackets, we can see that the function
(X*(s)-D*) is always negative since A’ ={s:X*(s) < D*}. This implies that
both integrals over A’ have negative values. We can interpret the first (second)
term in the brackets as the value lost by not beiné able to pay the full promised
amount, D*, to foreign (domestic) debtholders in states s € A’. In those states,
investors are only paid X*(s) instead of D*. This occurrence creates an
"opportunity value loss" depicted by the negative values of the integrals. However,
we should note that this is not a real value loss for the firm. The firm is receiving

the fair market value of its payments in each state. The "opportunity value loss"
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stems from issuing risky debt instead of default—free debt. Thus, the sign of the
difference in the brackets of (15) depends upon the magnitudes of the "opportunity
value loss" in the two markets due to issuing risky debt. Specifically, this difference
is positive (negative) if the loss in the foreign market (domestic market) is less than
in domestic market (foreign market). Therefore, positive (negative) differences
should lead to foreign (domestic) debt issuance.

The conditions that will lead to a positive difference between the two terms
in the brackets of (15) can be analyzed as follows. (15) can be equivalently written

as
(16) 8V = D*[(e ¢*(s)—eq(s)e(s)) du + 1{ (X*(s)-D*) (e, ¢*(s)—eqp(s)(s))dn

We can easily see that the parity conditions in (II.4) are essential to the
determination of the sign of the difference in brackets. For any given state, in the
first term of (16), (e,¢*(s)—eq(s)¢(s)) > 0is the desirable condition. It is
interesting to note that in the second term, precisely the opposite (inequality
reversed) condition is desired since the terms, (X*(s)—D*), are always negative V
s€A’. This is not counterintuitive once we recall the argument about "opportunity
value loss". It simply points out the fact that if the "opportunity value loss" in the
foreign market is smaller than in the domestic market, then risky foreign debt
should be issued.

Assume IRP so that only the second term in (16) matters. The expression
(16) will be positive if, for a subset with nonzero measure in A’, e, ¢*(s)<ep(s)e(s).
An alternative way of viewing the expression in (16) is as a weighted sum of the
state price/exchange rate relationships, (e,*(s)—ep(s)e(s)), where the weights are

the (X*(s)-D*) terms. For some states s€Q, the market conditions (the state
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price/exchange rate relationships) will be desirable in the sense we discusséd above.
But, naturally, other states will exist where the opposite condition is true. If the
firm can limit the default states s€A’ to that subset of 2 where the desirable
conditions hold, it will surely benefit. But this will not be technically feasible
because the breakdown of €2 into A and A’ is not arbitrary. It depends on the
firm’s payment capacity in each state, namely X*(s), and the level of promised
payment to bondholders, D*. In fact, as mentioned above, the sign of (16) depends
on a weighted sum of desirable and undesirable market conditions where the weights
(X*(s)-D*) are firm specific. Thus, it becomes reasonable for the firm to search for
a level of debt (optimal), given the market conditions and its payment capacity,
which makes the expression in (16) the most positive.

Similar derivations and arguments can be carried out for international debt
denominated in domestic currency, namely Eurobonds. The resulting "difference in

value" function will be

-

(17) &V, = GOEIS De’.fl(s)(p*(s) dp— é Do(s) dp +
cof, (K(E)e e/ XH)g(s) Q= | (X()HXH(s)ep(s))els) s

where D is the promised payment in domestic currency and B = { s:
X(s)+X*(s)ep(s) 2 D }. Thus, B’ = Q-B, and seB’ are those states in which

default occurs. (17) can be rewritten as

-~

(18) WO =D (QOI e;l(s)tp*(s) du—r"l) _

o, (DET ()-X()e (51-X*(6))*()dut | (D-X(s)-X*(s)er(s) ols)dn
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After dropping the domestic cash flow function, X(s), (18) can be simplified

to

~

(19) 0V, = D (e, g (s)¢*(s) du——)+
{eo ] (X* (61D ()¢ (6)du=[[(X*(5)-Derp (s))e(e)o(e)au}

Note that (19) is not identical to (15) for two reasons. First, the promised
payments to foreign debtholders are no longer a fixed amount but are variable based
on exchange rate variations. Foreign investors view the Eurobond as a variable rate
claim and value it accordingly. Second, due to this fact, the subset of states where
the firm defaults is different for Eurobonds. In other words, A’ = {s: X*(s) < D*
} but B={s:X*s)<D e'.I—,l(s) } and, obviously, they are not equal subsets
of Q. Thus, the currency in which the international debt is denominated (i.e.
domestic versus foreign) definitely matters for firm’s borrowing decisions as does the
set of investors to which the issue is sold.

Examination of (19) reveals that the issuance of Eurobonds will be desirable
whenever 6\} 0> 0 Furthermore, the same market conditions that made foreign
debt desirable will also be supporting Eurobonds. For example, assuming IRP

holds, an expression similar to (16) is
" -1
(20) 8V, = Dfeq"(s)(e,v*(s)—eq(s) p(s))dp +
—1
f;,(x*(S)—DGT (8))(e,¥* (5)—=ep(s)(s))ap

Assuming IRP, it can easily be seen that the only change from (16), besides
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the difference in sets A’ and B’, is in the weights,(X*(s)—De,_r—l(s)), given the market
conditions in each state s. The weights are now complicated by the fact that the
promised payoff depends on the variable exchange rate. Thus, state by state, if the
market conditions are conducive to foreign bonds, they will also be conducive to
Eurobonds. But the impact on value of these conditions will have different
magnitudes due to the differences in weights and the differences in subsets where the
firm defaults. Thus, "the difference in value" functions, §V o and 5{’ o will almost

always be different.

International Debt and Default Option

Since Black and Scholes (1973), it is very common in corporate literature to
view corporate liabilities as combinations of simple option contracts. In particular,
the value of risky debt is shown to equal the value of a risk free bond with the same
maturity and promised amount minus the value of a put written on the value of the
underlying assets of the firm. The strike price of the put is the same as the
promised payment on the risky debt. A simple interpretation of this relationship is
that risky debt should always have equal or less value than a risk free debt with the
same terms since the value of the put option cannot be negative.

We now turn to our valuation formula (15) which gives the difference in
value of the opportunity if financed by foreign debt instead of domestic debt. (15)

can be rewritten as

(21) 8V, = { L  Dreq(s)els) du }-

{e, L(D**X*(S))tp*(S)d#—l{ (D*er(s)-X*(s)ep(s))(s)du}
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In the first bracket, we clearly have the difference in value of the risk free
bond in foreign versus domestic market. As we discussed before, if IRP holds for
the domestic investors, this difference is zero. Thus, the firm will issue foreign debt
only if the difference in the second bracket is negative. We now turn to examine
those two terms of the second bracket. Recall that A’ is the set of states where
X*(s)<D* , the states in which default occurs. And also note that D*—X*(s) is the
pay off at maturity to a put option written on the opportunity with a strike price
equal to the promised debt payment. Hence, the first term of the brackets is the
value of this put option due to default in the foreign market converted into domestic
currency, eoP*. The second term, on the other hand, is the value of the same put
option if purchased in the domestic market, P. Note that in the valuation of P, the
underlying asset is the domestic currency equivalent of the value of the foreign
opportunity at maturity, T. prever, the strike price is no longer a constant for
the domestic investor but is equal to D¥emq(s). Thus, domestic valuation of this put
option has a strike price that is state contingent.

Evidently, the firm will issue foreign debt if e 0P*<P . This implies that for
the same default risk, different values are assessed in the t\;vo markets. This is of no
concern to us, since under our assumption of segmented international markets, the
market price of risk has to be different as discussed in Chapter II. What is
important to us is that the firm can augment value by issuing risky debt in a foreign
market. The above analysis shows that if the value of the default option is less in
the foreign market to finance the foreign opportunity, risky foreign debt should be
issued instead of risky domestic debt. The firm will lose less value due to
possibility of default in the foreign market compared to the domestic market.

To analyze Eurobonds in terms of the default option, we rewrite (19) as

(22) 6V, = {e [Dep(s)¢*(s) dp— -} —
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{e, ]13 ,(DGEI(S)—X*(S))w*(S)du—é,(D—X*(S)eT(S))¢(S)du}

Again, if we assume IRP, The first term in brackets will disappear. In the
second bracket, we observe a close similarity to the default option on a foreign bond.
The firm will issue Eurobonds if the default option in the foreign market has less
value. However, there will be quantitative differences due to the fact that B’ is not
equivalent to A’. Another difference in valuation of the default option in foreign
bonds and Eurobonds will be based on the strike price. In the former case, we have
shown that the strike price is state contingent for the domestic investor, the reason
being that the debt was denominated in foreign currency. The opposite is true for
Eurobonds. Since they are denominated in domestic currency, the strike price is
state contingent for the foreign investors. Since valuations in two markets are
different, this will be another source of quantitative differences in value of the

default option.
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Numerical Example

The derivation of the optimal level of international debt and the
comparative statics of the "difference in value" functions in (16) and (20) are
analytically intractable26 . Instead we present a brief and simplified example that
will illustrate the existence of an interior optimum. Our example will refer to the
"difference in value" function in the case of issuing foreign bonds as represented in
(16). Similar examples can be worked out for Eurobonds.

The data relating to market conditions and used in the example is contained

in Table III.1. The data are arranged so that, initially, IRP holds.

TABLE III.1
DATA
States d(s) ¢*(s) ep(s) b% x’
1 16 .16 6 —.010 +.009
2 28 30 4 +.038 +.039
3 25 .26 5 +.005 +.006
4 09 .09 N —-.018 -.017
5 12 13 .67 —-.015 —.014
3¥=.89 ¥=.94 3=0 ¥=.0047

r=1.124

r*=1.064

e,=-5 (domestic/foreign) x=(e,9*(s)—eq(s)¢(s))
e}=.505 x'=(ej¢*(s)—e(s)¢(s))

26Without further assumptions, we don’t know if a closed form solution for the
optimum in (16) and (20) exists. For a special case, where investors are risk neutral
and exchange rate variations are the only source of uncertainty, we were able to
solve for the optimality condition for foreign debt.
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Suppose there are two domestic firms, A and B, each with a foreign

opportunity promising X*, (s) and X*p(s) respectively. Specifically,

States X*,(s) X*p(s)
1 247 150
2 1535 200
3 100 250
4 279 100
5 195 300

Note that X*, (s) and X*p(s) are negatively correlated. For each firm, we

will compute the "difference in value" function (16) in discrete form stated as
5
(23) 8V, = D* ((E (e ¢*(s)—ep(s)d(s) ) )+
s=1

ﬁ, (X*(s)-D*)( e 9*(s) — ep(s)9(s) )

Evidently, when IRP holds, the first term in (23) is always zero. Thus, &V 0
is identical to the value of the second term. In the computation of 6V o We let D*
equal the discrete cash flows of the firm. The resulting values for firms A and B
are presented in Table III.2 below. The 6V o values for firm A are monotonically
decreasing. Therefore, firm A should issue domestic debt. However, firm B isa
different case. Issuing risky foreign debt will create value for firm B. Furthermore,
there is an interior optimum debt level.

Now, consider a deviation from IRP. Suppose e, = -505. The impact of this
deviation on market conditions can be seen in the last column of Table III.1. The

resulting values for (23) are presented in Table II1.2 under the heading V.. It is
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interesting to note that now it becomes optimal for Firm A to issue default—free
foreign debt. However, it is still not desirable to issue risky debt. The interior

optimum of Firm B is robust in the face of this deviation.

TABLE II1.2
VALUATION EQUATION g20)
FOR TWO HYPOTHETICAL FIRMS A AND B
FIRM A FIRM B
* ’ * )
D oV o Y o D Y% o A% o
0.0 0.00 0.00 0.0 0.00 0.00
100 0.00 +0.47 100 0.00 +0.47
155 —0.28 +0.04 150 +0.90 +1.58
195 -1.99 —1.26 200 +2.30 +3.16
247 -3.45 —2.65 250 +1.80 +2.75
279 —4.02 -3.22 300 +1.05 +2.04

Conclusion

The analysis shows that international debt financing is not irrelevant if
national capital markets are segmented. In segmented markets, issuance of foreign
debt contracts, under certain market conditions may create value. The value
created depends upon the relationship between the future exchange rates, state price
measures and cash flows of the firm. If the firms can issue default—free debt, in our
framework, favorable deviations from IRP can be the only source of value gains.

When such a favorable condition is discovered, firms will want to exploit it as much
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as possible. At this point default risk gains in importance. The possibility of
default will limit the number of states where a certain advantage will persist. Thus,
the amount of contracting will be crucial to maximization of the value gain from the
opportunity. The essential mechanism leading to interior optimal contract amounts
is the trade—off between the foreign exchange/state price measure relationship and
default risk.

These conclusions, within our simple framework, seem robust. Within the
same framework, our analysis can easily be extended to include other market
imperfections such as taxes, transaction costs, agency costs and bankruptcy costs
which influence firm’s capital structure choice. The firm’s optimal capital structure
will ultimately depend on the interactions of all these imperfections. Thus, our
optimal amount of contracting based on the particular imperfection chosen is just a
step towards the determination of optimal international capital structure of a firm.
These benefits and costs of debt financing must be considered along with default
risk to obtain the firm’s optimal international financing mix. Some of the above
imperfections will enhance the value gain argument of our paper, but others might
be countervailing. Thus, our paper is just a first step in the formulation of firm’s
international debt financing policy.

Other interesting issues for further research within our framework will be to
analyze the impact of fluctuations in inflation on asset valuation. Doing so, we will
introduce a new source of uncertainty and capture its interaction with the other
random variables of our model. Last, but not least, other financial policies of the
firm such as hedging, mergers and joint ventures will be fruitful areas for further

research within our framework.
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CHAPTER IV
VALUATION OF CURRENCY SWAP CONTRACT

Our analysis of the conventional debt contract in segmented international
markets has revealed interesting results. One wonders if the same market
representation will explain the existence of an innovative financial product, the
swap contract. Thus, in the present chapter, we modify our basic model to
accomodate the features of currency swaps, again using the definitions and notation
of Chapter II. In particular, we will look into the valuation of foreign opportunities
when they are financed by currency swaps.

The principal areas of inquiry here are: (1)the conditions under which the
exchange among the two counterparties will have a zero—sum outcome; (2)whether
financial arbitrage as described in Chapter II will enhance shareholder value in swap
financing, as well.

The next section of this chapter introduces and models the currency swap
and derives conditions for a zero—sum outcome. The following two sections discuss
riskless and risky swaps as financing instruments in segmented international capital
markets. A brief section on the default option of a swap contract follows. Finally,
we present a nurﬁerical example and give further discussions of the solutions of our

model and conclude the chapter.

Currency Swaps in Integrated International Capital Markets

Innovative attempts to appropriate economic benefits from segmentation in
international financial markets have led to a variety of new and specialized swap
contracts. As these negotiated, non—standard contracts evolved over the last

decade, they have taken on different features. They are variously called
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foreign—exchange swaps, back—to—back or parallel loans, exchange of borrowings,
currency swaps, credit swaps, etc.

In our study, we will analyze the basic structure common to these contracts
and call that generic form a "currency swap". Under this arrangement, there will be
a transfer of different currencies between two parties at t = o, and reversal of the
cash flows at t = T,27 at the same rate of exchange which is negotiated in advance at
t = 0. This contract can be viewed as a simultaneous borrowing and lending
decision bypassing the spot and forward exchange markets.28 In this way, the parties
don’t use the capital and currency markets, but engage in a contract between
themselves for their financing needs.

Since these contracts are non—standard and specialized, bankruptcy
enforcement is not clear to market observers. Disputes between counterparties have
so far been settled in secret, not in court, and their number has been few.29 However,
as will be further discussed in Chapter V, the legal document of a swap agreement is
designed such that failure to pay any obligation at its discretion does not favor the
defaulting party. This is true, at least, for the current exchange of payments.3¢ The
defaulting party is still liable for the current payment and for a compensation
amount based on the future loss of the other party. The implications of this

practice for our one period model is that it is reasonable to assume no incentive for

27As we explained in the Introduction, a swap contract includes a multiperiod
exchange of payment streams. The exchange of payments at each due payment date
can be viewed as a forward contract since the payments are obligatory. For this
reason, Smith et al. (1986) has viewed the swap agreement as a portfolio of forward
contragts. In our model, T may stand for any one of the scheduled payment dates
in the future.

28This structure is tantamount to a practice where counterparties agree to exchange
their fixed rate obligations in two different currencies at scheduled due dates. The
simplifications in the structure presented is that these fixed rates are zero for both
parties. Thus, there is an exchange of principals at the two designated dates, t=o0,T.

20See Christopher Stoakes, "How to Terminate a Swap?," Euromoney, April 1985.

30This issue will be clear in our discussion of the provisions of the legal document of
a swap agreement concerning Events of Default in the next chapter.
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any party to default at its discretion. However, as we mentioned above, in the case
of insolvency the bankruptcy enforcement of a swap contract is still very fuzzy. For
that reason, we will assume a simple resolution in case of default based on
insolvency. If one party does not perform its obligation, the contract is void. Each
party ends with its own cash flow.

In this agreement, each party must make a simultaneous borrow and lend
decision where the amount borrowed by one equals the amount lent by the other.
Welet D and D* be the swapped amounts in domestic currency and foreign
currency respectively, i.e. the amounts exchanged at t=o. These are also the
amounts promised to be exchanged back at t=T for certain. The decision on D and
D* will result in an exchange rate eg = D/D* which may be different from the spot
exchange rate, éo' This will be the effective forward rate at t=T.

First, we look at the swap agreement from the perspective of the domestic
firm.3! At present, the cost of the opportunity in the foreign market is known and
denoted as I*. The firm has slack in domestic currency, S. The source of the slack
is not designated but we assume that the amount of slack owned by the firm will
allow it to undertake the opportunity. We allow for the possibility that proceeds
from issuing domestic securities can be the source of the slack. In that case, we

* claim that the firm will engage in a swap contract to finance the opportunity only if
the contract allows the firm to create value above that of using its own slack and
current spot exchange markets.

Furthermore, without loss of generality, we assume that there is only one
group of claimants for each firm in their respective domestic capital markets;
namely the stockholders. This assumption is made solely to simplify the analysis.

Introduction of other domestic claimants will have no consequence on the results of

31In this chapter, we refer to firms with symmetrical opportunities as mentioned in
the scenario developed in the beginning of Chapter II.
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the analysis in this study. As we have shown in our earlier analysis, issuing
domestic claims is irrelevant to valuation.

Equipped with the above definitions and notation, we now construct a simple
model to value the foreign opportunity when the domestic firm uses its slack to
finance it. This will be a benchmark case to compare the value of the same
opportunity had it been financed by a currency swap arrangement.

If the domestic firm with the foreign opportunity uses slack, it has to convert
it to foreign currency at egl . At t=T, its stockholders will claim the total cash
flow in foreign currency of the opportunity but will have to convert it to domestic
currency at eT(s). Thus, returns to equity, RE(s), will be the product of X*(s) and
er(s) and will be valued using state price measures in the domestic market, ¢(s).

The value of the opportunity using slack can be shown as

(1) V = (S—e,1*) + | Ry(s)els) dp
or
(2) V = (S—e,*) + | X¥(s)eq(s)els) du

In this valuation, segmented markets play no role. The reason is that only
one group of investors claims the cash flows and values them at present. As we will
see later, this will not be the case when the firm engages in a currency swap to
finance the opportunity.

In brief, we view the currency swap contract as the domestic firm borrowing
D* from and lending D to the foreign firm at t=o0. At t=T, these amounts are
promised to be reversed. If any or both parties default, the contract is breached.

At t=0, the domestic firm will end with a cash position S—D—e (I*-D*). At
t=T, pay offs to domestic stockholders will be based upon the effectiveness of the

contract. So the event space £ will be divided into two subsets, one being the set
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of states, s€(2, where the contract is effective. We call this subset B. Then, B = {
s : X*(s5)2D* and X(s)>D }. B’ = —B will be the set of states, seQ, where the
contract is void. Therefore, for s€B, returns to domestic stockholders will be
(X*(s)-D*)ep(s)+D and for s€B’, they will be X*(s)eq(s)-

Thus, the value of the foreign opportunity to the domestic firm under this

arrangement will be

(3) V= (8=¢1*) + (6D*-D) + | X*(s)er(s)o(s) d
+ § ((X*(5)-D)eg(s)+D)els) du

Equivalently,

(4) V = (S—¢,*) + (8,D*-D) + J X*(s)erp(s)u(s) du

+ é (D-D*erp(s))¢(s) du

We now compute the difference in value of the opportunity under the
alternative ways of financing. Denote 6V =V —V as the difference in value due

to using a currency swap instead of slack to finance the foreign opportunity. Thus,
(5) 0V = (D*eO—D) + é (D—D*eT(s))w(s) dp

Recalling that D = D*e(")‘, the above valuation formula can be rewritten as
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(6) 6V = D*{(e,—e}) + é(eé‘,—eT(S))sv(S) dp}
(6) can be equivalently expressed as
(7 8V = D*{(e,—ef)+[(e}—eq(s)) p(s)du+ 113 (eq(s)—€g)efs)du

It is interesting to note that bringing in the integrated market condition
(IL.6) will not effect the term in brackets even if we temporarily assume eg =€,
Under the above assumption and recalling that —% = [p(s)dg, (7) reduces to

€ 5
(8) 6V =D*{ (5 ——) + ¢, é,w*(S) —¢(s) dp }

Thus, swap financing looks relevant even in integrated capital markets.32 But
before stating any conclusions, we must analyze the problem from the
counterparty’s perspective.

Similarly (see (5)), the difference in value function of the foreign firm can be

written as

(9) 6V* = (De;'-D*) + I (D*-De(s))¢*(s) du

Recalling that D* = De;_l, (9) becomes

(10) 6V* =D {(e; et ™) + I (et —e7 ()0 (s) du

32Note that in a domestic market in which there is a single risk free rate and a single
set of state price measures, 6V vanishes.
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which can be expressed as

(11) W*=D{(e;1—e;;‘1)+1(e;‘be;l(s))w*(s)dwﬁ,(e'fl(s)*g"l)<p*(s)dn}

Note that §V is expressed in domestic currency units at t=0. We, therefore,
convert §V* into domestic currency at e, to make the value comparisons. Thus, we

let §V* = e, 0V* and rewrite (7) and (11) as (12) and (13) respectively
. PP L) O
(12)  éV=D*{(e,—ef)+e/(1 - —eg—)so(S)leeo 113 ,(—-gg- = Dy(s)du}
and using D = D*e;
. e; e(")‘
(13)  6v*=D*{(e?-e )+e J(1 - T’I‘(g))(p*(S)d#-i-eoé’(_é—T-G) — 1)y*(s)dp}

Now, we can use the strong condition derived in Chapter II about integrated

capital markets, condition (II.4), and rewrite (13) as
i eT(s) . eT(s)
(14)  V*=D*{(ef—e,)+/(—5+ “1)<P(S)dﬂ+eoé (1 ——g=)e(s)dp}
o ! o}

Since (12) and (14) are exactly offsetting, any negotiated ey (including et =
eo) will end in a zero sum outcome. Thus, in a complete and perfectly integrated
international capital market, the benefit of one party will come at the expense of the
other. Therefore, there will be no agreement to swap. Another way of looking at
this is to add the 6V and ;W* functions, to arrive at a total difference in value

function for the swap, TéV. It can easily be seen that TV is identically equal to
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zero in this case.
However, once we assume that the international capital markets are
segmented and (14) is not a valid expression, a different result obtains. Thus, we

analyze (12) and (13) in light of the fact that condition (II.4) is not likely to occur.

Riskless Swaps

Let us first consider a default free swap. If the swap is effective in all states
of the world, then B’ = ¢ . For the moment, assume that the investors in both
markets can freely trade the risk free asset, and there is a forward market for the
two currencies to which all traders have equal access. Under these conditions, we
discussed in Chapter II that both (II.7) and (I1.10) hold simultaneously. Using
these relations, 6V and ;SV*, (12) and (13), can be written as

e* e
(15a) 6V = D* { (e,~}) + (———=) }
. e, e(”)‘
(15b) §V* = D* { (eh—e ) + (2 ——2) }

Comparing these expressions reveals that the default free swap at any
negotiated e(’; has a zero sum outcome, in a world in which IRP holds both ways. In
such a world, one expects e(*) to equal ep thé market equilibrium interest parity
forward rate. This zero outcome result is trivially true in the market described
above. However, as we discussed in Chapter II, we believe that the above
representation is not, in general, valid for international capital and currency
markets. Furthermore, empirical studies have shown that the actual forward rate

deviates from the interest rate parity forward rate, and these deviations cannot be

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



49

explained by transactions costs totally.33 In light of these observations, we contend
that (15a) and (15b) are not valid, and e} does not necessarily equal the interest
rate parity forward rate, ef.34 This is possible since the parties involved in a swap
agreement can negotiate the forward exchange rate applicable to the agreement,
fashioning a tailor—made contract. Furthermore, we have shown in Chapter II that
if one set of investors is unrestricted to trade the risk free assets (for example
domestic investors), then (II.7) holds. Consequently, (15.a) will be a valid
expression. However, as (I1.7) does not imply (II.10) in this case, (15.b) is still not
valid. Moreover, in most instances, the swap contract covers maturities for which

forward currency markets do not exist. In those cases, there is no trading in the

er
forward markets that could guarantee ei=—(r)*' . With all these considerations, 6V

and §V* in (15a) and (15b) may not equal zero even if the swap contract is default
free. Therefore, we choose to analyze the default free swap case using equations (12)
and (13) instead of (15a) and (15b). (12) and (13) for a default free case can be

rewritten as

eT(s)
(16) BV = DH{(egep) ey (1 — Torls) i)
(11) BV = D{(egeg ey (1 = o) (s) )

which are general expressions for (15a) and (15b).
If we add (16) and (17) together we obtain

33See Deardorff(1979) and Bahmani—Oskoee and Das(1985).

34e<")‘ , chosen in this case, might be the actual forward rate observed in the market.
Since we have yet no specification of a market forward rate other than e , we are
unable to make any references at this point.
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(18 TV = D*(1 — g leop*(5)-eg(0)el) du

As can easily be seen from (18), assuming the validity of (11.12) alone will
not assure a zero sum outcome. Therefore, even if we assume that domestic
investors are not restricted from trading the risk free assets in both markets, to
analyze the gains from a default free swap, one should investigate (16), (17) and
(18). We contend that in a market in which there are restrictions on trading the
risk free assets, and/or on shortselling and not all traders have access to the forward
market, it will be worthwhile for swap counterparties to search for an exchange rate
e} different from e; such that (16), (17) and (18) are the most positive.

We should first note that in these expressions, there is nothing firm specific.
The search for the optimal e; will depend on market conditions alone; specifically,
state price meaéures in the two countries, and spot and future exchange rates. The
e’(‘; chosen will be the optimal swap exchange rate for all counterparties engaged in
default free currency swaps in these two markets. Once the optimal e("; is known to
the swap counterparties, they will want to swap as much as possible at this rate,
but will be limited by the supply of funds that are default free. Thus, in a default
free swap, e; is the only decision variable for the market participants.

Examining expressions (16) and (17), we see that the domestic firm will want
to set e("; as high as possible, whereas the foreign firm will desire the lowest possible
ey. As a matter of fact, the benefits of a higher e; for the domestic firm will be at
the expense of the foreign firm. Thus, they should look for an optimal e(”; that
maximizes their benefits jointly. To this end, we can examine the function, T4V,
and see the conditions that will make it the most positive.

(18) can be rewritten as
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(19) 1oV = D fet(t L )> o(8) + e (1~ —mo*(s)

e*
Looking at (19), it becomes clear that the states in which (1 — e—_('(sl)) are
T :

positive and favorable for the foreign firm will be the states unfavorable to the
et
. _ () . . *
counterparty, the domestic firm. In other words, (1 m) > 0 implies that €y

eq(s)
<eq(s). Ina state in which this is true (1 - —%‘—*——) will be negative, thus
0

e*
unfavorable to the domestic firm. Furthermore, although (1 — e—(%) and (1-
T

(s)
T ——) will necessarily have opposite signs, they will not be of the same

magnitudes. Nevertheless, we can argue that given any eg, ) can be divided into
two subsets E and E’ such that E+E’=Q. (s€E) will be those states that are
favorable to the domestic but unfavorable to the foreign firm. This implies that E’
will include the states in which e:‘) is favorable to the foreign but not favorable to
the domestic firm. Since state price measures are different for the two
counterparties, they might be inversely related. In that case, if domestic state price
measures, ¢(s) are high in E compared to E’, the overall gain of the domestic firm
might be positive. For the counterparty to gain as well, there should be high state
price measures in E’, where exchange rates are favorable to it. Another way of
looking at this argument is by analyzing (18) where the total gain to both parties is

expressed together. In this way T6V is expressed as a weighted sum of market
e*
conditions (e y*(s)—ep(s)¥(s)) and (1 —-éT—(%) terms. As we discussed above,

any ez‘) will subdivide Q into favorable and unfavorable states. For TéV to be most

positive, e; should be chosen such that favorable market conditions and favorable

e*
(1- e_'(%j) terms are positively correlated.
T
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Looking into (19) again, we can see that one solution will be where the
individual gains are both the most positive. However, it is also possible that they
can choose e} as to maximize (18) regardless of relative shares in the total gain.
This solution may turn out to be better than the previous one in terms of total gain,
but might result in one of the parties being worse off. For the latter solution to be
feasible, the counterparties should work out sharing rules for the total gain such
that both are at least as well off as in the former solution. This would imply a
transfer of funds from the party that is better off to the counterparty. The transfer
can take place at present if there is an initial exchange of the swapped amounts.

The initial exchange rate can be different from the swap exchange rate and favor the
party who is worse off. Another way to transfer funds is that the party that is

better off promises to pay the other party a fee (at t=T), whose present value
compensates for the present loss of that party.35 Whichever the solution, the key to a
positive toal gain in a default free swap agreement is the inverse relationship

between state price measures in the two markets.

Risky Swaps
In a default free swap, it is clear that whenever the terms in the brackets of
(18) and (19) turn out to be the most positive, the swap partners will want to
increase the contract amounts as much as possible. At this point default risk gains
in importance. In this section we will analyze swaps with default and argue that the
option not to reverse the deal in some states at T is an independent source of value.
We investigate the implications of default in a swap contract by examining

(12) and (13) which are represented below as (20) and (21) under the assumption

35Beidleman(1986) briefly points out to the market practice where one of the parties
pays to the other party a fee that is negotiable to compensate for the expected
changes in exchange rates.
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that there is no initial exchange.

(20) sv=preg1 - Teho(oint | (Lo ~ Dty
@) DI~ e k] (- )

Similar to the default free swap case, we compute the function for total

gains, TéV, by adding (20) and (21) together to obtain

*

(22) V=DM (1 ~ g 2e*h-eqG)ele)n

| Gy~ Dlege heqE)ols)n

Examining (20), (21) and (22) reveals that in a swap with default, there is a
pair of decision variables for the firms, namely (D*,e(";). (D* becomes a decision
variable since the set B’ is dependent on the choice of D* lével.) Here, there are two
different optimization criteria. One criterion is where the firms act independently
and search for the optimum (D*,e}) pairs that will make the terms inside the
brackets of (20) and (21) the most positive. Inspection of these valuation equations
will show that the optimal pairs will differ for each party. Hence, under this
criterion, the swap contract will not be feasible unless there is an intermediary.36

The alternative criterion is where the counterparties optimize jointly. As
discussed with a default free swap, joint optimization implies a search for a single

air (D*,e*), and a common set B’ in this case, where T4V is maximized. The
P )

36Discussion of the intermediation function appears in the next chapter.
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solution is attained by maximizing (22), in which case, the total gain, regardless of
individual shares, is maximized. If there is no possibility for sharing the total gain
among the counterparties, the solution can be constrained as to guarantee that both
6V and 6V* are positive. We will discuss more about these solutions and criteria
later in this chapter. Here, we choose to emphasize the implications of the default
option on the value of a currency swap contract.

First, we notice that B (as well as D* and e}) is dependent on the cash flows
of the two firms, by recalling that B’ = { s : X(s)<D*e} and X*(s)<D* }. Also
note that in B’, the two firms end up with their own cash flows. In any given state,
if there is a gain or loss to one party, that gain or loss will be reversed if the
contract is void due to default in that particular state. This becomes apparent upon
examining the terms in (20) and (21).

Looking at (20), one can see that for seB’, what is positive in the first term
is negative in the second. This observation suggests that if B’ is constrained to
those states where the firm would naturally lose, default might not be bad. In other
words, if the swap contract is set such that it is effective in every state of the world,

e*

. 0 . . .
there will be states, s€Q, where (1 — W) > 0 . But in other states, it will be

negative. If B’ turns out to be the subset where (1 — e—'l-{%) > 0 , the firm loses
that gain in the second term of the brackets. On the other hand, if B’ is designed
such that in those states s€B’, the firm would have lost in the swap arrangement,
default becomes desirable.37 The reason is simply the fact that by avoiding the loss,
the firm will augment value. |

Similar arguments can be made from the perspective of the counterparty by

387This is contrary to the commonly observed market practice where participants try
to avoid default by engaging in swaps with counterparties that have high credit
ratings.
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examining (13). We can once again state (as we did in the riskless swaps) that, in
states s€B’ , whenever one party gains, the other Joses, but the gains and losses are
of different magnitudes. This means that a swap contract is not a zero sum
outcome.

The two firms should now search independently or jointly for a set B’ where
the value gains are maximized. The optimal amounts of swapping will depend on
the interactions of firms’ cash flows, thus on default, and market conditions.
Favorable or unfavorable market conditions are based upon exchange rate outcomes
and the contract rate, e:;. However, B’ is strictly related to firm specific variables,
the state contingent cash flows and how they relate to state contingent market
conditions. It is our contention that the firm should devise ways to change the

pattern of their cash flows such that B’ contains most of the unfavorable states.

Default on a Currency Swap Contract As a Put Option
The default features of currency swaps are highly suggestive of an option

contract. To analyze the option-like properties of a swap contract, we rewrite (20)

and (21) as
(25) V=D (ef-eq(s)ele)du — | (e5-eq(s)ole)in}
@) V=DYlgr= g | (or et (o))

Note that for each firm the values of default free swap contracts (the first
terms in the brackets of (23) and (24)) are identical to those of forward contracts,
with no possibility of default in their respective currencies. This is no surprise since

we modelled the swap agreement after a forward contract. What is of interest,
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however, is the second term within the brackets of (23) and (24). The emergence of
the second term is obviously due to the possibility of default of the counterparties.

Recall that the pay offs to a put option written on domestic currency can be
expressed as max [0, (ef~e(s))], where e} is the exercise price. Specifically, the
pay offs to this put option are positive in those states in which e; > eT(s), and are
equal to (e3—ex(s)). These pay offs are identical to the terms we see in the second
term of (23). Had B’ been equal to { 5: ef > eq(s) }, those states that are
unfavorable to the domestic firm, the value of the default option, as expressed in the
second term, would have been identical to a put option on domestic currency.
However, this is not the case and B’ = { s : X*(s)<D* and X(s)<D*e¥ }.
Evidently, B’ is dependent on nonperformance of the counterparties based on their
cash flows rather than on the relationship between e(")‘ and eT(s). In particular, B’ is
a collection of states where e? % eq(s). Thus, we can interpret this default term
as a "hybrid" put option where the pay offs are identical to that of a put on
domestic currency, but effective in those states of nature in which the counterparties
default. The states in which the positive pay offs are realized are more reminiscent
of a put option interpretation of risky debt in Chapter III, with the addition of
two—way default of a swap contract.

Thus the value gain of a domestic firm due to swap financing can be
expressed as the value of a forward contract on domestic currency with no default
minus the above "hybrid" currency put option. Exactly the same argument can be

made for the foreign firm in foreign currency units.

Numerical Example
Now we present numerical examples to illustrate some of the points made in
the previous sections. By assigning plausible values to the market parameters

concerning the §V and §V* functions, we show how swap partners can increase
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shareholder wealth in segmented national capital markets. We do not explore the
case of integrated markets, since the swap agreement has a zero sum outcome in
such a world.

The formulae to be used in computations are discrete versions of equations

(12) and (13). They are

() V=D(e e +esx(1 - ﬁ—ﬁ?)«sﬂe@,@? ~1)9(6)]

and

(36)  BVr=DH(ete )be N1~ m;%)q)*(s_)+eog,(-e—£) — 1)6¥(s)]

Similarly, the function TéV, expressed in (22) can be rewritten in discrete

form as
(27 THV = DA[3 (1 = g2t (e (H6) +
2 (5~ Do (6)-eg(oe) ]

We note that if the swap is default free, B’ = ¢, then the last term in each
of the above formulae is zero.. Thus, a default free swap is a special case where the
partners do not consider the states in which the contract is void.

We carry the computations using data based on two different regimes.
Under Regime I, the state price measures of the two economies are positively
correlated. Regime II is distinguished by the inverse correlation of the state price'
measures. The data for both regimes are found in Table IV.1.

We consider two pairs of firms. Pair A consists of two partners or

counterparties to the swap agreement having positively correlated cash flows,
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TABLE IV.1

DATA
Regime I* Regime II
States d(s) P*(s)  epls) @(s) d*(s)
1 .12 .13 .6 .12 .17
2 .25 .24 .4 .25 .08
3 «20 .18 .45 =20 .12
4 .08 .08 .65 .08 .24
5 .12 .12 .7 .12 .18
6 .18 .17 «372 .18 .13
Z=.95 Z=.92 Z=.95 Z2=,92
r = 1.053
r* = 1,087
e, = .5 (domestic/foreign)

* Given these market conditions IRP holds for domestic investors.

TABLE IV.2

FIRMS' CASH FLOWS

PAIR A PAIR B

States X(s) X*(s) X(s) X*(s)
1 75 150 75 200
2 100 200 100 150
3 125 250 125 100
4 50 100 50 300
5 . 150 300 150 50
6 25 50 25 - 250
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though in different currencies. As opposed to Pair A, the firms in Pair B are
characterized by inversely correlated cash flows. The difference between the two
pairs can be interpreted as a firm swapping with another in the same line of business
versus swapping with another in different line. Table IV.2 contains the state
contingent cash flows for Pairs A and B. Note that to control for the size effect, the
sizes of the domestic and foreign opportunities are chosen to be almost identical.

In the computation of (25), (26) and (27) there are two decision variables
controlled by the counterparties, namely the swapped amount in foreign currency
D* and the rate at which the exchange occurs, e;. Note that D* and e; together
determine D, the swapped amount in domestic currency. In our computations, we
let D be the discrete cash flows of the domestic opportunity. For e;, we try
different values. For each value of e; chosen, there is a series of D* values
corresponding to the D values described above, since D=D*eg . Cash flows
presented in Table IV.2, with these D and D* values, determine the breakdown of
 into B and B’.

Initially we let eg =e,= .5, the current spot rate. This implies that there
is no value gain or loss due to exchange of principals at t=o. Thus, we can
concentrate on the impact of future state contingent variables on value. Results of
computations for both pairs under the two regimes are presented in Table IV.3.

As discussed in the previous sections, the counterparties can either optimize
independently depicted by the best outcomes in the §V and 5V* columns of Table
IV.3, or
they can optimize jointly. Search for the best outcome of the T4V column in Table

- IV.3 reveals the case for joint optimization. The values of 4V, :‘N* and TéV for
different cases of default are detailed in the same table. We first examine the
default free case where B’ = ¢ . Under Regime I, where the state price measures

are positively correlated, it is not possible for both parties to gain. Although the
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domestic firm can have positive 6V, the overall gain seen in T4V is always negative.
This result rules out the possibility for the domestic party transferring value to the
foreign counterparty so that both end up with positive value changes. On the
contrary, when the state price measures are inversely correlated (Regime II) both
parties to the swap agreement augment value, simultaneously depicted by positive
values of 6V, §V* and T6V.

The more interesting issue is the possibility that the counterparties can do
better by increasing the amounts swapped (the swap is no longer default free).
Under this consideration, a number of cases emerge. In general, each party can
obtain a better outcome at some higher level of swapping. This is intuitive, since,
at some point, the default occurs in the unfavorable states to a particular party,
thus releasing its burden. However, optimal amounts of swapping associated with
the best outcomes of each party do not necessarily match. Thus, in our framework
where there is no intermediation, their best alternative is to search for the
maximum T§éV value. The overall positive gain can be shared making both parties
better off. Under Regime I, there is no T4V value which is positive. It seems, in
our simple framework, when the state price measures are positively correlated, the
swap never pays. However, in a world characterized by Regime II, the conclusion is
quite the contrary. The swap outcome will always do better than a zero sum
transaction. It appears that for both pairs, the optimal amount of swapping is 50 to
100. This is the case where default occurs in states 5 and 6. Inspection of
calculations shows that these are the states where the high state price measures
correspond to unfavorable states. Thus, b& defaulting in those simultaneously
unfavorable states, both parties are better off as compared to a default free swap.
Thus, we say that default should not be avoided if the counterparties position
themselves so that they default in states that are unfavorable to both.

Finally, we cannot say that the above conclusions change dramatically when
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the outcomes of Pair A are compared to those of Pair B. The difference is that the
dispersion of outcomes is more compact for Pair B, since the inverse relationship in
cash flows limits the states where both parties can serve their obligations.

Moving on in our analysis, we now investigate the impact of using rates of
exchange, eg, other than & in the swap arrangement. We point out that it will be
more convenient to drop the initial exchange at t=o0, since it will have no effect on
T 6V values. Also, the values computed will be comparable to those in Table I1V.3.
We try two values for e;. We initially let eg = .55 and present the outcomes in
Table IV.4. Similarly Table IV.5 contains the values based on computations in
which e; = .45.

The conclusions that can be drawn from the outcomes presented in Tables
IV.4 and IV.} will be summarized briefly. First, the values arrived at for 6V and
§V* are more pronounced either way (positive and negative) due to exchanging at a
rate different than € Specifically, a higher rate, e(’; = .55, results in higher positive
value gains for the domestic firm at the expense of the foreign counterparty.
Evidently the situation is reversed for the case where we allow e; to equal .45.
Second, comparing T4V values in all three tables, we observe that under Regime I,
the negative outcomes are still robust. Finally, it seems like the both parties will be
better off by exchanging at a rate higher than the current spot rate, given the
current market conditions and future exchange rates. This is suggested by the
higher value (+5.47) that is achieved for the best outcome of TV when we let e; =
.55. Thus, it is reasonable for the counterparties to search for an optimal e(")‘ in the
range e’('; > e, It should also be noted that the best outcome corresponds to a
higher level of swapping (100 to 182) when we choose €7 to be .55 instead of the

current spot rate of .5.
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TABLE IV.3

VALUATION EQUATIONS (25),

(26) AND (27)

UNDER THE ASSUMTION THAT

= * =
e, e, «5
PAIR A
REGIME I REGIME II
D D* SeB' sV SV* TV 3V sV* T5V
25 50 ¢ +0.25 -1.60 =1.35 +0.25 +1.40 +1.65
50 100 6 -1.80 -0.30 -=-2.10 -1.80 +5.05 +3.25
75 150 4,6 -0.90 -1.80 -2,70 -0.90 +3.45 +2.55
100 200 1,4,6 +1.20 -4.60 -3.40 +1.20 +1.,80 +3.00
125 250 1,2,4,6 -4.75 +1.75 -=-3.00 ~-4,75 +4.75 0.00
150 300 1,2,3,4,6 -7.20 +5.10 -=-2.10 -7.20 +7.65 +0.45
PAIR B
REGIME I REGIME II
D D* SeB’' 8V SV* ToV SV SV* TSV
25 50 -] +0.25 -1.60 -1,35 +0.25 +1.,40 +1.65
50 100 5,6 +0.60 -2.00 -1.40 +0,60 +2.,50 +3.10
75 150 3,4,5,6 +1.95 -2.85 -0.90 +1.95 +0.,60 +2.55
100 200 Q 0.00 0.00 0.00 0.00 0.00 0.00
125 250 Q 0.00 0.00 0.00 0.00 0.00 0.00
150 300 Q 0.00 0.00 0.00 0.00 0.00 0.00

* The best outcome, if positive,

in each column is underlined.
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TABLE 1IV.4

VALUATION EQUATIONS (25), (26) AND (27)
UNDER THE ASSUMPTION THAT

e =% eo* = .55

o
PAIR A
REGIME I REGIME II
D D* Se¢B' sv v+ T &V sV V¥ T &V
25 45 ¢ +2.25 -3.65 =1.10 +2.55 -0.65 +1.90
50 91 6 +2.25 -3.65 -~1.44 +2.25 +1.50 +3.75
75 136 4,6 +4.49 -6.32 -1.83 +4.49 -0.27 +4.22
100 182 1,4,6 +7.11 -9.46 -2.35 +7.11 -1.64 +5.47
125 227 1,2,4,6 +0.37 -1.59 =-1.22 +0.37 +1.34 +1.74
150 272 1,2,3,4,6 -4.94 +3.54 -~-1.40 ~-4.94 +5.30 +0.36
PAIR B
REGIME I REGIME II
D D* SeB' &V V* TV [\ gu* TV
25 45 ¢ +2.25 -3.65 -1.10 +2.55 -0.65 +1.90
50 91 5,6 +3.90 -4.87 -0.97 +3.90 +0.27 +4.17
75 136 3,4,5,6 +4.26 -5.37 -1.11 +4.26 -0.27 +4.01
100 182 Q 0.00 0.00 0.00 0.00 0.00 0.00
125 227 Q 0.00 0.00 0.00 0.00 0.00 0.00
150 272 Q 0.00 0.00 0.00 0.00 0.00 0.00
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VALUATION EQUATIONS (25),

UNDER THE ASSUMPTION THAT

e

TABLE IV.5

* f]
# e, «45

o
PAIR A
REGIME I
D D* SeB' v Sv* T &V
10 25 ¢ -1.24 +0.44 -0.80
25 56 6 ~3.64 +1.99 -1.68
50 111 4,6 -5.07 +2.55 -2.50
75 167 1,4,6 -3.67 +1.09 -2.58
100 222 1,2,4,6 -8.18 +4.77 3.4
125 277 1,2,3,4,6 -10.21 +5.96 -4.25
150 333 Q 0.00 0.00 0.00
PAIR B
REGIME I
D D* SeB' v sv* TSV
10 25 ¢ -1.24 +0.44 -0.80
25 56 5 -0.71 -0.22 -0.93
50 111 4,5,6 -0.98 +0.17 -0.81
75 167 2,3,4,5,6 -3.95 +2.76 -1.19
100 222 Q 0.00 0.00 0.00
125 277 Q 0.00 0.00 0.00
150 333 Q 0.00 0.00 0.00

(26) AND (27)

64

REGIME IIX
Sv Sy T &v
-1.24 +1.80 +0.56
-3.67 +4.,79 +1.12
-5.07 +5.39 +0.32
-3.67 +4.51 +0.84
-8.18 +7.10 -1.08
10.21 +8.86 -1.35
0.00 0.00 0.00

REGIME II
Sv Sy* 78y
-1.24 +1.80 +0.56
-0.71 +2.24 +1.53
-0.98 +1.83 +0.85
-3.95 +3.59 -0.36
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
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Conclusion

We summarize the major findings of this chapter as follows:

(1)If the international capital markets are complete and fully integrated, the
currency swap contract has a zero sum outcome with no exceptions.

(2)On the contrary, if we believe in the segmented national markets
paradigm, the swap arrangement never has a zero sum outcome.38 Even the risk free
swap can be transacted at some contractual exchange rate and between certain
markets (those with inversely correlated state price measures) so that both parties
augment their shareholder wealth.

(3)The option of default in a swap contract is an independent source of value.
If the counterparties regulate their state contingent cash flow patterns as to limit
the states in which default occurs to unfavorable ones, they will increase shareholder
wealth beyond that of a default free swap.

Moreover, within the framework of market segmentation, we discussed
optimal levels of swapped amounts (D*,D) and the implied optimal exchange rate
(e’(")). The word "optimal" should be interpreted with cauti'on, however. We were
not able to demonstrate, either analytically or through numerical examples, that the
"optimal" pair (D*,ez;) exists. We pointed out directions in which the
counterparties could do better as compared to others. Neverthéless, our basic
analysis is a useful start at explaining financial arbitrage as a source of value added
in a swap agreement.

The same type of analysis may also be used to explain pure interest rate
swaps where the source of uncertainty is the volatility of interest rates instead of

exchange rates. From this, we are one step away from explaining more complicated

38Note that this statement excludes the trivial case in which trading the risk free
asset is unrestricted for all traders with unlimited short—selling possibilities.
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swap arrangements, such as a credit swap. A credit swap is simply a portfolio of a
pure currency swap and a pure interest rate swap. The covariability of exchange
rates and interest rates is surely the key to the explanation of this type of swaps.

Another issue, closely related to our discussions in the present study, is the
swap—driven primary issuance. In the last couple of years, borrowers in the
international bond market have combined the issuance of new debt with a currency
swap. For example, a borrower can issue a fixed—rate bond denominated in New
Zealend dollars and simultaneously swap it with an obligation to pay floating rate
dollars. The volume of such transactions is said to have considerably increased in
recent years.39 This arrangement can be viewed as a combination of a foreign bond
and a credit swap. Further analyses on these issues, we believe, will be quite

promising.

30For further discussion see: John Lipsky, "Swap Driven Primary Issuance in the
International Bond Market," Solomon Brothers Bond Market Research Publication,
1986.
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CHAPTER V
COMMENTS ON INSTITUTIONAL ISSUES RAISED BY
CURRENCY SWAP CONTRACTS

In this chapter, we discuss the institutional layout of the swap market and
evaluate the commonly held views in the current literature on swaps, in light of the
model developed in the present study. Observed institutional arrangements of
swaps are discussed widely in non—academic and academic literature with little
economic analysis. What we intend to do in this chapter is to survey the
institutional issues, mostly pertaining to default risk, and give brief analyses of each
based on the results of the previous chapter. We admit that none of these analyses
fully reveals the issues under scrutiny. Nevertheless, we give our thoughts on each
issue and suggest paths that can be taken in future research.

To facilitate the discussion, observed institutional features of the swap
agreement are grouped into three categories: features concerning payment
enforcement, concerning participants and concerning difference checks.

Our discussion of these features covers most40 of the provisions stated in the
standardized Interest Rate and Currency Exchange Agreement issued by ISDA,
International Swap Dealers Association, Inc.4! A good survey of the institutional

details of the swap contract and the swap market is also found in Bank of

40The only major provisions not covered here are the ones related to taxes.

41ISDA was formed in 1985 by representatives of an international group of
investment, commercial and merchant banks active in interest rate and currency
swaps. Its primary purpose is to promote practices conducive to an efficient swap
market and to foster high standards of business and commercial conduct. Important
ISDA initiatives have included the publication of standard formats of interest rate
and currency swap agreements.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



68

International Settlements’ (BIS) publication titled Recent Innovations in
International Banking, April 1986. It provides the regulators’ view of the issues
pertaining to the existence, evolution and future of the market. In this chapter, we

rely heavily on that document.

The Currency Swap Agreement And Default

In modelling the ex—ante valuation of a firm that is engaged in a currency
swap contract, payment enforcement procedures are of crucial importance. We have
to know the implications on cash flows of the firm of the event of default. For that
reason we now turn to the rules and regulations set forth concerning the event of
default by the standardized Interest Rate and Currency Exchange Agreement,
issued by ISDA.42

The agreement states that each party is obliged to make specified payments
"not later than the due date, for value on that date, in freely transferable funds and
in the manner customary for payments in the required currency. Each obligation of
each party to pay any amount due is subject to the condition that no Event of
Default or potential Event of Default with respect to the other party has occurred".
The conditions, just stated, show that payments in a swap agreement are
obligatory, and, in that way, it is like a forward contract. However, failure by one
party to meet the obligations on payments on due dates releases the counterparty of
its obligation. In our model of Chapter IV., we have interpreted this condition in a
specific way. We have modelled default as the case where, if one party is insolvent,
the other party does not make the obligatory payment. Subsequently, this results in

each party being left with its own cash flow. In this section, we intend to

42ISDA represents a broadly based group of dealers in swaps. It claims that this
Agreement is commonly used in actual practice.
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substantiate our modelling of default by exploring the provisions of the swap
agreement document concerning the Event of Default, and the subsequent payment
enforcement.
In the Swap Agreement, the cccurrence of the following constitutes an Event
of Default: |
1. Failure by one party to pay its payment obligation at the due date

2. Bankruptcy (i.e. insolvency, dissolution or liquidation of one of the
parties)

3. Making of represent ations and warranties that are incorrect or
misleading in any material aspect

4. Failure to perform covenants other than promises to pay

5. Merging of one party with anot her entity that fails to assume
obligations of the swap agreement

The agreement may specify other circumstances in which the swap
agreement may be terminated without either counterparty being in default.4?
Morever, as specified in the above stated Events of Default, non—payment by one of
the counterparties (lines 1 and 2) is not the only reason for an Event of Default to
occur. Misrepresentations on given information or on documents used as collateral,
or the event of merger that does not respect the swap agreement, may, as well, serve
as causes of default for any one party. Since we are not dealing with mergers, and
we assume that there is no misrepresentation in terms of information on stated
documents in this study, we will concentrate on the implications of the other two
occurrences; failure of payment and bankruptcy.

As one can noticé, there are two ways of stating non—payment as an Event of
Default in the Agreement. One is simply a failure to pay other than the state of
bankruptcy. This might be interpreted as a case where the defaulting party is
solvent, but simply is not willing to pay . This will be a rational behavior if we

43This may be due to changes in tax law or any other law and regulation that makes
the payments under the swap illegal or changes the terms of the payments.
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bankruptcy. This might be interpfeted as a case where the defaulting party is
solvent, but simply is not willing to pay . This will be a rational behavior if we
recall the breakdown of f1 into states that are favorable and unfavorable to each
party. If the market realization of the exchange rate turns out to be unfavorable to
one party, that party will have every incentive not to perform its obligation.

A second way of stating non—payment as an Event of Default is based on the
insolvency of the defaulting party. If one or both of the parties are, or are about to
become insolvent, this will constitute a true default state, and the Swap Agreement
will necessarily terminate.

To investigate the enforcéability of the obligatory payments of the S;vap
Agreement under these two types of Events of Default, we first look into Early
Termination Date (ETD) procedures.

It is stated in the Agreement that if at any time an Event of Default with
respect to a party has occurred, the other party may designate an ETD. If one
party defaults on a due payment day (defaulting party), the other party gives notice
of an ETD. However, upon the occurrence of "bankruptcy", ETD will immediately
follow. On ETD, the obligations of both parties to make any further payments
terminate. However, they have to settle the obligatory payments that were due on
the last payment due date prior to ETD. Morever, the defaulting party has to
compensate the other party for its future loss. The nature of these ETD payments
can be explained by looking at Figure I. Whatever payments have accrued to
whichever party after the calculations, that party pays the ETD payment on a
designated due date with interest on the payment amount, for the period from ETD
to the due payment date of ETD. As depicted in Figure I., there are two types of

payments to be made on ETD. One has to do with the "Unpaid Amounts" on the
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last due payment date at which the Event of Default occurs.44 The second type of
payment is called "Settlement Amount". It is determined by the party not at fault,
and is paid by the defaulting party. Settlement Amount is based on the future
obligatory payments of the swap trnsaction and is compensation for the
non—defaulting party's future loss.48 The amounts due on ETD by each party is
calculated on the basis of current market quotations on the exchange and interest
rates, made available by market makers. The final payment is specified as the
difference between the sum of the Settlement Amount (SA) and Unpaid Amounts
of the defaulting party (UAp,), and the Unpaid Amounts of the other party (UAO).
Thus, on ETD, the defaulting party is liable to pay {SA+UAp~UA4} ,if
positive. It is further stated in the Agreement that these amounts are "reasonable
pre—estimates of loss and not a penalty. Such amounts are payable for the loss of
bargain and the loss of protection against future risks".

Note that Settlement Amount assesses the loss of the other party at the rates
of a replacement swap that would generate the same payment streams as the swap
rate being terminated. It is basically the cost of re—establishing the swap’s currency
flows at current market rates which have made an adverse change from the point of
view of the defaulting party.

In the event of default, our modelling of currency swaps ignores the

44Unpaid Amounts are defined in the agreement as "the aggregate of the amounts
that became due and payable to such party in respect of all terminated transactions
by reference to all periods ended on or prior to such ETD and which remain unpaid
as at such ETD, together with interest thereon from the date such amounts became
due and payable to such ETD."

45In the same Agreement, Settlement Amount is defined as "the sum of (a) the
Termination Currency Equivalent of the market quotations for each terminated
transaction for which a market quotation is determined; and (b) for each terminated
transaction for which a market quotation is not, or can not be, determined the
Termination Currency Equivalent of such party’s loss". Termination Currency is
specified in the agreement and market quotations are defined as "the amount that
would have the effect of preserving for such party the economic equivalent of the
payment obligations of the parties in respect of such terminated transactions that
would, but fot the occurrence of thie relevant ETD, fall due after such ETD".
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Settlement Amount and its valuation since we are restricted to a single—period
analysis. Although the significance of settlement amount in valuation of swap
contracts is undisputable, we should admit that its impact can only be captured in
the context of a multi—period swap arra.ngeinent. We intend to analyze this in the
future as part of an extension to our simple model of Chapter IV. Hence, in our
discussions here, we will view the obligatory payments to be made on ETD as being
equal to {UAD—UAO} , if positive, and as being paid by the defaulting party.

This provision of the agreement clearly shows that the defaulting party is
liable to pay its current obligation, no matter how adverse the outcomes on
exchange rates are, based on the swap rate. This provision is of particular concern '
to our model. We see that failure to pay at the discretion of the defaulting party
will not release that party of its obligatory payments. I the defaulting party could
simply walk away at any payment date at its discretion (whenever the outcome of
exchange rates is adverse to it), the swap agreement would make little economic
sense. The agreement terminates on ETD, only if the parties settle the obligatory
payments that would have taken place on the last due payment date. We can,
therefore, say that the agreement has enongh enforcement to discourage termination
on any due payment date at the discretian of.any one of the parties to the
Agreement.4¢ Thus, in our modelling we included those states in which the exchange
rate movements were unfavorable to any one party, but the cash flows of that party
were sufficient to cover its obligation, in the set where the swap was effective. That
was called set B.

We now turn to the other Event of Default based on non—payment, namely

bankruptcy. What happens if one of the parties is insolvent and not able to pay at

46This implies that the incentive to terminate a swap should be something other
than the current outcome of exchange rates. Factors like changes in future
expectations, the desire to shift into other currencies or instruments can be cited.
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the due date of the obligatory payments? The swap agreement states that ETD, in
such a case, "will be deemed to have occurred”. It is further stated that in these
circumstances "the amounts determined will be subject to such adjustments as are
appropriate and permitted by law to reflect any payments made by one party to the
other, under this Agreement during the period from ETD to the date of payment
determined". Thus, the Agreement implies that the parties, eventhough they are
insolvent, are still liable for the payments determined to be paid on ETD. 1t is also
hinted that the governing law4? of the contract will take over to settle any disputes.
There is no alternative payment schedule specified in the Agreement when ETD
occurs due to bankruptcy instead of failure to pay. In practice, the participants and
regulators are very much concerned about this outcome since no swap agreement
has yet been tested before any court. Therefore, at present, the bankruptcy
implications of a swap agreement are unknown.

It should also be noted that in English or New York State law, the most
commonly chosen governing laws of the Agreement, the bankruptcy and insolvency
rules which apply to a contmcz'ing party are those of the country of its
incorporation. Consequently, the enforceability of the provision of the Agreement
against a bankrupt or insolvent party depends not only on the governing law, but
also on the local law where the bankrupt party is incorporated.48 Thus, in case of
bankruptcy, there will be other parties that may have claims on the cash flows of
the defaulting party of the swap agreement, and there is no clear distinction as to
what will be the amount that can be paid to the other party. Hence, in our model,
we assert that whenever one or both of the parties are insolvent, each party ends up

with its own cash flow. These states in which the Agreement will be void

41Governing law in any swap agreement can be specified as either "English law or
the laws of the State of New York".

48For a fuller discussion of govering laws of swap agreements see James A. Watkins,
"Legal Issues and Documentation," in Antl(1982), 99-113.
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constitutes the set B’ in the model.

We can further analyze the implications of the "enforcement" provisions of
the Agreement as a basis for the ex—ante valuations of our model by looking at
Figure II. In Figure II., we show a swap arrangement where all quantities are
translated into domestic currency units. Furthermore, to make exposition easy, we
have assumed that the event space is one—~dimensional, and have ordered the states
with respect to outcomes of the exchange rate.4® This ensures that we have a
straight, continuous line for D&:eT(s)Dt . Thus, 8* is the critical state in which
eT(s)=e; . Note that the set of states in which s<s* constitutes the unfavorable
states to the domestic firm since the exchange rates have moved adversely from its
point of view (i.e. eT(s)>e; )- In these states, what that party is obliged to pay
(D) has a value more than that which it is to receive (D). Similaly, states s>g*
are unfavorable to the foreign firm, the counterparty. Thus, in these respective
unfavorable states, it is to the advantage of either party not to perform its
obligation on the due date. However, any failure to pay will result in ETD. On
such a date, the unpaid amounts on the previous due date are netted, as we
discussed previously. The defaulting party pays (UAD-UAO) . These payments
we term Ppmpy on the second graph of Figure IT. The enforceability of these
payments by the Agreement divides the unfavorable states into two subsets for each
party. In one subset, the party will be solvent to pay PETD , but will not be
willing to pay since the outcome is unfavorable. In the second set, it is not able to
pay, thus the contract is breached. The Agreement will force the party to make the
payment in the first set, but the pryments in the second set are based on

bankruptcy proceedings. In our arguments on default in Chapter IV. we suggest

49We should be cautious in ordering the states with respect to only one state
contingent variable of the discussion. This will result in the other state contingent
variabfes to be discontinuous at sume points. Nevertheless, to ease exposition, we
have drawn X and X3 as continuous curves.
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FIGURE II
PAYMENTS ON A CURRENCY SWAP ON EID
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that the firms’ manipulate their cash flow patterns over states such that more of the

unfavorable states are included in the second subset where it is insolvent.

Participants in Swap Market

End-users and intermediaries constitute the two major groups participating
in the swap market. Active end—users in the current swap market are commercial
and investment banks and corporations around the world, savings and loan
institutions and insurance companies, government agencies, international agencies
and foreign states. Large commercial and investment banks and securities
companies in the U.S., U.K,, Japan, Canada, France, Sweden and Switzerland are
among the major intermediaries.

It is interesting to note that commercial and investment banks appear in
both groups. What differentiates one from the other is based on their roles in a
swap transaction. To understand this better, we look into the evolution of the
intermediation function in the swap market.

Conventionally, one expects these two groups to be distinguised by their
goals in entering a swap contract. End-users’ motivation,vas commonly viewed, i3
either to manage interest or currency exposure (hedging), or simply to bet on the
future outcome of interest and exchange rates (speculation). Intermediaries, on the
other hand, are said to enter the swap agreement as a broker to earn fees
(comissions) for its brokerage services. As we know, the broker brings the two
parties together but does not take a position in the transaction. Thus, its income is

based on the turnover (volume) of the transaction.

This distinction was clear—cut in the early stages of the evolution of swap
contracts. The initial swap arrangements were done on a one—off basis: the swap
was not executed until the (broker) intermediary located a counterparty desiring the

exact swap specified by a customer. The intermediary had to match (exactly) the
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currencies, the principal amounts desired and the maturities. Naturally, in this
early stage of the swap market, investment bankers were the dominant
intermediaries since the arrangement did not demand capitalization on the part of
the (broker) intermediary. However, as the swap market evolved in the last few
years, the number and variety of end—users have increased. Morever, there
appeared a trend to standardize the terms of the swap contract. Thus, an
opportunity was created for intermediaries to enter the swap as the actual
counterparty to an end-user initiating the agreement. Recently, we observe that
most intermediaries act almost exclusively as counterparties.5¢ This implies that
intermediaries are now acting like (dealers) market—makers by enteriﬁg a swap
agreement for their own account and taking positions on two sides of the contract.
Thus,the role of intermediaries has evolved from that of brokers to that of
market—makers. This change in the role of the intermediary has also resulted in a
shift from investment bankers to commercial banks as being the prominent
participants in the swap market.

Another observation in the swap market is that competition in
intermediation narrowed the profit margins so that participating as a broker was no
longer profitable.5t Thus, intermediaries’ attention was switched to the underlying
benefits of the swap arrangement. This resulted in the intermediaries entering
swaps as counterparties. These observations imply that a swap is not an innovation

instituted by investment bankers to increase their business by offering an

50BIS(1986) and Cooper(1986).

$1This is a market observation as caa be seen in "Swap, Managing the Future,"
Euromoney, October 1984, 205: "Fees paid for intermediation have also fallen.
They were 30 to 40 basis points a year in 1982, but that has fallen to 15, 10 or even
less, plus a 1/8 % up—front fee. Brokerage fees are even thinner, from 10 basis
points to as little as 1 basis point per transaction. The fees look bad compared with

the big margins made in 1982, 1983."
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instrument that has no real economic gain to shareholders.52 The swap as a market
innovation did not die when competition among intermediaries forced their profits
to zero. Furthermore, it is more recently observed that some large end~users with
high credit—ratings arrange swaps without an intermediary.53

These observations from the swap market pertaining to the role of the
intermediary show that a swap is not an innovative product that has no economic
substance. The principle of a swap, that of exploiting the imperfections between
markets or within markets to the benefit of all parties, has proved to be significant
and persistent. If one imperfection is fully exploited, there will be others across
markets and over time until there is one, perfectly integrated world, capital market
to which all investors have equal access. The swap market would exist with or
without intermediation. This valuable principle of the swap contract, which proves
its existence, was the main issue in our analysis of Chapter IV. However, we don’t
mean that intermediaries do not perform useful functions. Therefore, we now turn
to explore and evaluate the role of the intermediary in a swap contract, basing our
discussions on our model wherever possible.

It is difficult to explain the existence of intermediaries in a perfect and
complete market with no barriers to transfer of information. In such a world,
end—users will arrange transactions directly among themselves, avoiding the costs of
intermediation. However, once market imperfections are introduced, such as
transaction costs, asymmetric information, moral hazard, adverse selection, thus
costly information, intermediation starts to make sense. In our stylized model of
Chapter IV., we assume that each of the national capital markets are complete and
frictionless (no TC, no taxes). Furthermore, our model is a full-information model

within and between the markets, and information is costless. It appears thai, in

$2Finnerty(1987).
s3BIS(1986).
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such a setting, there is little room for intermediation. However, one should be wary
of such a conclusion, in light of the crucial role played by segmentation in our
results. We now attempt to explain the role of intermediation in the context of our
model. We also point out the limitations of our model in explaining some functions
performed by intermediaries.

There are two main functions performed by intermediaries:5¢ that of
aggregating and transforming rigks, and that of serving as brokers or
market—makers, due to informational problems. We turn to the first function
related to uncertainty about future outcomes and sharing of these risks. In Chapter
IV., we discuss two alternative criteria in choosing the optimal values for decision
variables. One criterion is where the counterparties optimize jointly and search for
a common (D*e3) pair 80 as to maximize T6V . We argue that this alternative is
the only feasible criterion within our framework in which there is no intermediation.
The other criterion is based on an unconstrained solution where each counterparty
comes up with a (D*,e}) pair that maximizes 6V and 6V* independently. This
criterion, however, is not feasible unless there appears a third party willing to take
positions on each side of the swap transaction. This is obvious since the
counterparties would want to swap at different rates and at different amounts.
However, intermediation will take place under the condition that optimal éV+ 5V*
is greater than optimal TéV . The difference [6V+ 3‘V"‘—TM can then be shared
among the counterparties and intermediary.55 We should note that this shared gain is
in current values based on the ex—ante valuations of the investors in different
markets. These valuations reflect the specified values prescribed to D*,e; and the

resulting B, the set of states in which non—performance occurs by either one of the

$4¢Baltensperger(1980).

55Since the intermediary is now the counterparty to both sides of the swap, we have
to assume that the intermediary itself is valued in a third market for our
segmentation arguments to be valid.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



81

counterparties. Therefore, any sharing arrangement, when an intermediary is
introduced, should take into account these implicit variables, D*,e; . The
intermediary can take out his share of the gain via an up—front fee and/or a fee
upon reversal of the swap. This would affect the D*,e; levels, chosen optimally by
the counterparties. There is another point that should be borne in mind with the
introduction of a third party to the swap transaction. That is, the pattern of
default states of the swap contract changes since, now, the intermediary is the
counterparty to each side of the swap agreement. Furthermore, since the
intermediary, itself, is taking positions in the swap transaction, the market in which
it is operating will be significant, in our framework of segmented markets. Given
that the intermediary is also a profit—seeking entity, its decisions will be made to
enhance the wealth of its shareholders, based on their valuations. Morever, the
intermediary might have incentives that are contradictory to those of the initial
counterparties. If the intermediaries’ income is based on the effectiveness of the
contract, they might have incentives to reduce default states as much as possible.
Nevertheless, with all these considerations, sharing arrangements can be worked out
50 that all the parties, including the intermediary, can benefit. However, modelling
these issues, even in our simple framework, is complicated and beyond the scope of
this study. Nonetheless, we will discuss some of the above considerations as to shed
sorae light on risk sharing issues in a market with an intermediary acting as a
market—maker. In this type of intermediation, the intermediary assumes the risks
of two off—setting swap agreements by being the counterparty to each
independently. We can now search for implications of this arrangement to our
stylized model in Chapter IV.

First, a swap agreement in which one of the parties is an intermediary can be
viewed by the counterparty as having no non—performance risk. Thus, the choice of

the set B’ which determines D* and e‘c'; is solely based on the cash flows of the
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to always cover its obligation. This is depicted in Figure III., where the event space
is again assumed to be one—dimensional and the unit of measurement is the

domestic currency. Suppose, based on the 6V function, the optimal amount to be
swapped is D* with corresponding e% . It is obvious that the bank will perform its
obligation in all states of the world from the point of view of the domestic firm, as
implied by B' depending only on X*(s), the cash flow of the domestic firm. The
domestic firm is facing price risk,58 but no credit (default) risk from the counterparty.
The intermediary, however, is exposed to both types of risk at this level.

FIGURE LI
DEFAULT STATES OF DOMESTIC FIRM
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Looking at the issue from a broader perspective, we should consider other
swap agreements the bank may engage in. I;Jviden,tly, the bank can bundle
counterparties in a portfolio instead of trying to match each counterparty. Suppose
the bank constructs a portfolio of domestic firms all wanting to swap into the same

currency. On the other side, there is another portfolio of foreign companies all

56Price risk in & swap contract is due to the fact that interest and exchange rates
can change from the date on which the swap is entered. Increased volatility of
exchange rates and interest rates make this risk and its transfer as one of the
prominent elements of the swap transaction.
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Looking at the issue from a broader perspective, we should consider other
swap agreements the bank may engage in. Evidently, the bank can bundle
counterparties in a portfolio instead of trying to match each counterparty. Suppose
the bank constructs a portfolio of domestic firms all wanting to swap into the same
currency. On the other side, there is another portfolio of foreign companies all
wanting to swap into the domestic currency. This situation is shown in Figure IV.
Decisions on D}‘d and Did amounts are made by domestic firms based on the best
outcomes of their &V functions. Similarly, foreign firms make their D}, and D,
decisions, optimizing 3V§ functions. Evidently, by the introduction of an
intermediary taking the role of a counterparty and implementing the portfolio
approach, the decisions of the end-users are no longer dependent on each other.
Morever, they no longer face non~performance on the part of the intermediary.
Since these independent optimizations will not be constrained by the
non~performance of the counterparty, the parties will be better off compared to the
case where each pair had to optimize jointly. This implies that they will be willing
to share the extra benefits that would be gained by this intermediation with the
intermediary.

What is happening in the above arrangement is that the intermediary is
selling insurance to the counterparties. The counterparties on both sides are
guaranteed by the intermediary that they will receive D;; and D’;{ amounts,
whenever they are solvent and able to pay D‘;d and Dii‘ . Obviously, they are less
constrained in manipulating their cash flows such that they default in those states
that are unfavorable only to them. This will increase their ex—ante value, as
discussed in the previous chapter. Thus, they will be willing to pay the
intermediary out of this value added for its insurance activity. However, we should
note that eventhough the intermediary’s insolvency risk seems not to affect any

single swap transaction, it is crucial at the aggregate level.
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FIGRE 1V
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The intermediary now beaxs the total non~performance risk. Looking at
Figure IV, one can say that as long as D’i‘dSD’i‘f and DTdSDTf , it is safe for the
intermediary. However, this would overlook the fact that some of the swaps in
either of the two portfolios may default at the due date. If any one of the parties
defaults, the total cash flows on that side will shrink, but the intermediary is still
not released from its obligations on the other side of the market. Such a default on
the part of any firm will result in violation of the condition stated above, i.e.

Di, dSD'i‘f and DTdSDTf . This creates a situation where the independent cash
flows of the intermediary (its capital), X and X*, will support its obligations to
pay.37 The intermediary is no longer offering riskless aggregate swaps from its side
but is facing insolvency risk itself. The amount of capital it has will determine how
much riékless swaps it can offer. Basically, the intermediary will use its capital to
sell insurance.

As a result of the above intermediation arrangement, the risk sharing in the
swap transaction has changed. The counterpartier bear only price risk, but no
non—performance risk from the other party. On the other hand, the intermediary is
exposed to non—performance risk alone based on its portfolio approach. What
concerns of the intermediary is the match between (Di4,D7y) 20d (D 4,Drpy)
pairs. At which rate each of the individual swaps is transacted is of no immediate
significance to its payment capacity of the total liabilities. Matching the
counterparties, however, does not reduce its non—performance risk since it has
independent obligations to each counterparty. Nevertheless, within the framework

of vur model, since the intermediary knows the states of the world in which any one

57This is a case where the intermediary has to make capital commitments. The
market observation that the change in the role of an intermediary from a broker to
a market maker paralleled the shift from investment bankers to commercial banks
as the dominant participants hints that the role played by the intermediary’s capital
is significant in this type of a swap arrangement.
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counterparty defaults, it may be possible to work portfolio strategies so that default
on either side works toward its benefit. This is an issue which deserves further
analysis within the framework of portfolio theory.

The above discussion gives some insights into the existence of an
intermediary as a market-maker, performing the function of risk aggregation and
risk transfer. We haven’t yet dealt with the second function of intermediation,
specifically, serving as a broker or market—maker to overcome informational
problems. As we have pointed out at the early stages of the evolution of the swap
market, intermediaries did not take positions in a swap transaction, but merely
served as brokers. In this type of arrangement the intermediary does not expose
itself to any risks pertaining to either currency rate fluctuations or to
non-performance. Nevertheless, it gets paid due to its useful sevices relating to
transactions and information costs. Mozevever, as the swap market evolved and
end—users increased in number and variety, the potential counterparties seemed to
be reluctant to accept the credit risks involved in a purely brokered swap. Both
end--users viewed an intermediary as a more acceptable covnterparty with respect
to non—performance. It wasn’t feasible for any one party to do the necessary credit
analysis. The intermediary was seen to have comparative advantage in credit rating
due to its expertise in assessing long~term credit risks. These issues of costly
information are central to any swap transaction. The intermediary, investing and
specializing in the collection of information about the potential counterparties, can
profit by selling this information to the end—users in a swap contract. Since
information is costly, the counterparties will demand insurance from the
intermediary. Thus, the existence of an intermediary can be related to the fact that
the intermediary is better informed about the capital market and credit ratings than

are the counterparties. Problems relating to asymmetric information, adverse
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models can be developed to analyze the informational aspects of a swap transaction
and explain the existence and the behavior of the intermediary, within the context

of costly information in a swap arrangement. This, we leave for future research.

Difference Checks

A swap agreement may allow the counterparties to exchange only the net
cash flows. This procedure is termed "netting" in the standardized Interest Rate
and Currency Exchange Agreement and is described as fol'ows

"If on any date amounts would otherwise be payable:

| i. in the same cuﬁmcy; and

ii. in respect of the swap transaction by each party to the other, ... the
aggregate amount that would otherwise have been payable by one
party exceeds the aggregate amount that would otherwise have been
payable by the other party, ... the party by whom the larger aggregate
amount would have been payable pay to the other party the excess of
the larger aggregate amount over the smaller aggregate amount".

This procedure is more commonly practiced in the interest rate swaps than in
currency swaps. The parties only exchange difference checks written in the currency
where both obligations are to be paid. It is the contention of Smith et
al.(1986a,1986b) that this procedure results in swaps being less risky than
comparable debt arrangements, since, in the case of borrowing, you have to pay
total obligations, as it is one sided.

Furthermore, they argue that if the swap is used as a hedge, the default risk
of both the swap and the underlying debt are reduced. The reason cited is that if

there are any non-performance possibilities on debt, the firm will be receiving

markets model [i.e. Senbet and Taggart(1984), Sharpe(1985)].
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al.(1986a,1986b) that this procedure results in swaps being less risky than
comparable debt arrangements, since, in the case of borrowing, you have to pay
total obligations, as it is one sided.

Furthermore, they argue that if the swap is used as a hedge, the default risk
of both the swap and the underlying debt are reduced. The reason cited is that if
there are any non~performance possibilities on debt, the firm will be receiving
difference checks, thus reducing its financial distress. Furthermore, they view the
case where the swap is used to speculate, and in this case claim that the probability
of default is increased. Although in these discussions they are referring to interest
rate swaps, and the practice of exchanging difference checks is more characteristic of
interest rate than currency swaps, we attempt to elaborate on and to clarify the
above arguments on the basis of the simple currency swap modelled in Chapter IV.

First, we investigate the implications on default of exchanging difference
checks instead of total amounts swapped. In Figure V, we show 8 swap
arrangement where all quantities are translated intc domestic curzency units.
Furthermore, to make expositions easy, we have chosen to use a one dimensional
event space, and, like in Figure II, have ordered the states with respect to outcomes
of the exchange rate. This ensures, again, that we have a straight continuous line
for D} = e(s)D* . Thus, 8* is the critical state in which ep(s) =ej . At &* no
difference checks are written. In states s<s* (ep(s)>e) the domestic firm’s
obligation D(”i is greater than what it has to receive. This results in the domestic
firm writing difference checks to the foreign firm. On the contrary, those states
s>6* are those in which it receives difference checks. Thus, in the figure, DC*
shows the amounts of difference checks to be written by the domestic firm based on
the notional principals exchanged in the amounts D to D*. The line DC, on the
other hand, refers to difference check amounts written by the foreign firm.

The foreign firm, with income of X, apparently defaults in fewer states when
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FIGURE V

PAYMENTS BASED ON DIFFERENCE
CHECKS IN A CURRENCY SWAP

in domestic
currency
units

domestic cash flow of the foreign firm,

foreign cash flow of the domestic firm in domestic currency.

swapped amount in damestic currency (to be paid by foreign £irm).
domestic currency equivalent of the cbligation of the domestic f£irm

in foreign currency.

DC* & difference checks written by foreign and domestic firms, respectively.

8 o %
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difference checks are exchanged instead of total amounts. The same is true for the
domestic firm. Specifically, for the foreign firm, the subset of Q in which it
defaults under the option of exchanging total amounts is B’ = { 8 : X(s)<D and
Xj(s)<D} }. This should be compared to the case where difference checks are
written instead, which can be denoted by the subset B’ = { 8 : X(s)<DC and
X3(s)<DC* }. Since DC<D and DC*<DJ almost everywhere, B'CB. Thus, we
can conclude that each procedure has different nonperformance exposure, and
exchanging difference checks will always result in lesser states in which default
occurs. However, what we cannot conclude is if this is desirable for the swap
partners. As we have shown in our model, what is important in swaps with default
is not the number of states in which one defaults, but, rather, the particular state in
which default occurs. If exchanging difference checks limits the default states to
more unfavorable ones than the alternative procedure, it should be the desirable
procedure. Otherwise, the counterparties might be better off exchanging the total
amounts or increasing the notional amounts so that DC* and DC functions are
steeper as depicted by the dashed lines in Figure V. Thus, selection of the
procedure of payments might be used by the counterparties as an instrument to
better position themselves in terms of states where default occurs. This might be an
alternative to regulating cash flows for the same purpose, as we suggested earlier.
Now, let us take a closer look at how the DC and DC* functions behave.
The relationship between the notional amount and the amount of difference checks
is straight forward. In general, DC* = N.*eT(s) — N, where N* and N are the
notional amounts in foreign and domestic currencies, respectively. Thus, DC*
stands for the amount to be paid by the domestic party and to be received by the
foreign party at due date T. Recalling that N"'e; = N , DC* can be expressed as

follows:
DC* = N* max { (ep(s) —¢g ) » 0}
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Similarly, DC, the amount to be paid by the foreign party and to be received by
domestic party can be expressed asé?
DC = N*max { (ej —eq(s) ), 0}

Obviously, the magnitudes of DC* and DC are directly related to the
underlying notional amount N*. When N* is increased, both DC and DC* will be
increased as depicted by the steeper lines drawn for both, in Figure V. As we see in
this simple one—dimensional case, increasing N* will change the content of the set
B, as would increasing D*, but in a different way. Thus, choosing the payment

scheme, total amounts versus net amounts, has considerable impact on the content

of the set B,

Next, we investigate the issues of hedging versus speculation with respect to
their impact on default of a swap contract. First, we should note that the amount
of borrowing and the amount of swapping into the currency in which you borrowed
are two distinct decisions, as we discussed in our earlier analysis. The optimal
amount to be borrowed should be decided independently of the optimal amount to
be swapped in the same currency. If a firm has a debt outstanding in a currency
that it swaps into, the motivation of its swap is considered hedging. If it swaps
with no underlying debt, the swap is considered speculative. Smith et al. (1986a
and 1986b) argue that if the swap is used as a hedge, there will be difference checks
received which will reduce the probability of default on the swap and debt. (They
reverse the reasonoing for a speculative swap.) They believe that the probability of
default is higher in a speculative swap. We now reconsider this argument in a

general framework referring to Figure VI. Figure VI is another vergion of our

60Note that pay—offs related to DC* pa{yf-sments represent that of a call option on
domestic currency. In addition, pay—oifs, in case of DC payments, are those of a
put. Thus, it is once more made clear that a default free swap contract, whatever
the payment scheme, is a transaction in which both parties buy a forward contract
on the same currencies and at the same rate.
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FIGURE VI
PAYMENTS ON A DEBT AND SWAP COMBINATION

in foreign A
units

in foreign
currency
units

Bf

8*

foreign cash flow of the domestic firm.

promised payment of the damestic firm on its foreign borrowing
converted into foreign currency.

payment (in foreign currency) to be paid by the domestic firm in
the swap contract.

payment to be paid by foreign counterparty of the swap contract
converted into foreign currency.

p : total payments to be made on debt and swap obligations by the
domestic firm.

%
28 o0

o
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previous expositions, the difference being in the units of currency. Here, all values
are converted into foreign currency. Thus, states are ordered in terms of e,'r'l(s)
such that s* stands for the state in which e;'l = e.'r"l(s) . Likewise, s<s* implies
efr'l(s)>e;"1 and vice versa. In Figure VI, we see the cash flows and obligations to
pay of a domestic firm with a foreign opportunity. The firm decides to borrow in
domestic currency against its foreign opportunity of an amount equal to DB‘
Hence, its obligation is in domestic currency, but its income is in foreign currency.
Consequently, it also decides to hedge the foreign exposure by entering into a swap
where the amounts Dg and Dg have to be exchanged. Both the debt and the swap
mature at the same time. We assume that the amount to be received in the swap,
DS, is greater than the promised payment on demestic debt, DB' Thus, the firm
has fully hedged its debt obligation, and swapped in excess with speculative
purposes. Suppose, furthermore, it is specified in the swap agreement that the
parties will exchange only difference checks. As a result, the domestic firm will pay
the difference, Dg — Dse',fl(s), in the range s>6* and in the range s<s* will
receive (Dse'.i.'l(s) —D*). Let Dge = DSeEI(s). Then, the total payments on the
debt and swap obligation of the domestic firm, PB +§ can be expressed as
Pp4s=Dps+ D§—Dgy

wheze Dp= DBe'.I'.l(s). Py, g can be rewritten as

P45 =D§ - (Dg~DgleT (0
Note that PB +§= D§ under the assumption that the firm only covers its debt
obligation with the swapped amount, Dy. Therefore, from the perspective of the
domestic firm, having a domestic debt and exchanging difference checks is
tantamount to a swap where total amounts are exchanged with no underlying debt
(totally speculative), under the assumption that the swapped amount, DS’ equals
Dg. Thus, there is no distinction between hedging and speculative motives, as far

as payments or obligations are concerned, if the amount swapped with a speculative

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



94

motive equals the hedged amount. Obviously, whenever speculative and hedged
amounts differ, adjustments are necessary to PB +5 38 designated in the above
relationship, Pp, o = Dg — (Dg — DB)e',El(s) . Also note that the same Pg +5
would obtain had they swapped the total amounts instead of difference checks
whenever there is an underlying debt obligation in the currency the swap payments
are recieved. In a swap used for hedging, the payment obligations add up to the
same amount whether the parties exchange the total amounts or differences.
Looking into Figure VI-B, we can see the implications on default of the
strategy of borrowing and simultaneously hedging with a swap agreement. Note
that in this agreement, we implicitly assume that the counterparty in the swap
transaction is an intermediary so that there is no chance of nonperformance on its
part. In Figure VI-B, it is evident that, by hedging the debt obligation via a swap
arrangement, the firm has increased its total payments in 8>s* as designated by
PB +S>DBP thus ended up in a less favorable situation. However, the reverse is
truein s<s* In this subset of the event space, the payment obligation of the firm
is reduced by the fact that it will be the reciever of differeace checks. The
implication on default of this change in the payments scheme is also easy to see. In
the subset in which difference checks are paid, the number of states in ﬁhich
nonperformance on both debt and swap obligations occur is increased.6! On the other
hand, in the subset where s<s*, the number of states in which the firm defaults is
decreased. Thus, we cannot be sure of the overall impact on default of hedging an

existing debt via a swap. It depends on the pattern of state contingent cash flows of

6iNote that the implicit assumption here is that both debt and swap obligations
have the same seniority. If debt obligation had seniority, the firm would default
before any payments on the swap are made. In this case, what would the
bankruptcy proceedinis enforce about swap payments is unknown to the market.
The reverse case may happen when the firmis a net receiver. If the firm defaults on
its debt prior to receiving the difference check, will the counterparty be still liable?
That is another question yet to be answered in practice. Therefore, in this analysis,
we assume debt and swap have the same seniority.
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the firm, X*(s), and its relation to exchange rates, e.';l(s). What we can conclude,
however, is that the distinction between the impact of hedging versus speculation
motives on default does not have clear implications since these motives can coexist
in any swap agreement. The above case was one in which swap was used as a hedge
but apparently it did not result in the hedging firm recieving difference checks in all
states of thé world. So, we cannot conclude that swap used as a hedge reduces the
probabilty of default without analyzing the countervailing effect of the states in
which the firm has to write difference checks. The latter case was considered as a
speculative swap by Smith et al. (1986a, 1986b). As we see, in general, a swap is a
contract in which you end up either paying or recieving a difference check. The
issue is, however, if we can, ex—ante, state the conditions under which hedging an
outstanding debt via a swap agreement is desirable. This issue merits further
analysis. Such an analysis would necessitate the specification of certain
relationships between the exchange rates and cash flows of the hedging firm. For
example assuming perfect correlations might lead to more clear—cut conclusions.
Moreover, the above discussion only delineates the changes in the set of default
states based on the direction of cash flows, but does not analyze if these changes are
to the benefit of the hedging firm. This is another issue to be investigated in future
analyses.

To sum up, the default on a swap seems to be less harmful when only the
difference between two obligations is exchanged. We argue that this procedure has
no consequence unless used as a tool to regulate the states in which default occurs.
Morever, it is believed that a debt obligation coupled with a swap as a hedge can
cause less damage in financial distress. However, it is our contention that hedging
debt with a swap does not have clear implications on default. It might or might not

be desirable depending on the relationship between the firm’s cash flows and

exchange rates.
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CHAPTER VI
CONCLUSION

This study has investigated the impact of market segmentation on firm value
where the firm engages in international financial contracts. Conventional
international debt issues and the innovative financial product, the currency swap,
were chosen ag the two financial instruinents to be analyzed. Our analyses were
based on financial arbitrage resulting from reétrictions placed on trading and
short—selling. We developed contract valuations in the context of financial
arbitrage. The value added from such arbitrage depends upon the relationship
between the future exchange rates and state—price measures. This suggests that
there may be national financing partners among countries in the sense that
state—price measures and exchange rate patterns over states make a nice fit. When
such a favorable condition is discovered, the firms will want to exploit it as much as
possible. At this point, default risk gains in importance. Possibility of default will
limit the number of states where & certain advantage will persist. At this point, we
suggest that firms actively manipulate their state contingent cash flow patterns, as
to default in states that are unfavorable in terms of market. conditions (the
relationship between exchange rates and state price measures). We found that the
default option of firms was an independent source of value in debt and swap
contracts executed in segmented international capital markets.

As suggested throughout the study, the basic model developed can be
extended in many directions. One iine of extensions is to bring other market
imperfections such as taxes, transactions costs and agency costs into this framework.
Another line of extensions is to use the same framework to analyze other financial
decisions (such as joint veittures, mergers, etc.) and other contracts (credit swaps,

swap—driven primary issues, etc.).
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Morever, the default analysis presented in this study merits much more analysis.

Designing the contracts such that default occurs to the best benefit of the parties is

an issue for future research.
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