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PREFACE

The first and foremost question to ask about a new book, and one that I
have been asked repeatedly, is “Who is the target reader?” In the
particular case at hand, the answer is relatively easy: Considering its
heavy algebraic content, this book is written for junior professionals on
capital markets, or nonprofessionals with a serious interest in Wall
Street. Both groups will find here the basic knowledge necessary to
make informed arbitrage decisions, at least in the world of equities.

This precise focus does not mean that another public could not find
attractive substance in these lines. There is a lot to deal with, sometimes
with painful details, and a weakly motivated reader would probably
see less value overall. I have tried, however, to address this concern by
keeping some parts entirely algebra-free, for example, Part I. Meant to
introduce the subject and the products, it could very well be seen as
sufficient for anybody interested in getting a thorough introduction.
Along the same lines, Part III is essentially a qualitative description of
well-known arbitrage situations and could also be considered educa-
tional in its own right.

In short, even if the mathematical treatment was a necessity to
achieve the goal of a rigorous coverage, I hope to have done an ade-
quate job at laying down much more than that, enough to keep even a
mildly technical reader interested.

This hope is in fact rooted in what I believe makes this book
unique. I am not the first one to write about equity products or arbit-
rage techniques. Indeed, arbitrage is the abc of modern trading, and as
such is present in one form or another in virtually all books on financial
markets. The originality here is the fact that the present work is entirely
dedicated to arbitrage, precisely equity arbitrage. If I have found count-
less descriptions more or less theoretical of arbitrage on fixed-income
instruments, I have found very little on the equity side. If there is an
abundant literature on relative-value trading, notably risk arbitrage, I
found very little on index arbitrage, and very little trying to tie together
the many strategies practiced throughout the marketplace. Therefore to
the best of my knowledge, there is no precedent in offering a compre-

xiii
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xiv PREFACE

hensive view of equity arbitrage, including a theoretical presentation as
well as a detailed mathematical development.

In addition, the treatment of such-and-such technique is generally
focused on a single market, typically the United States. Naturally for
many this is a natural consequence of the size and maturity of the U.S.
financial markets, but this is hardly a satisfactory justification because
foreign markets, albeit smaller in size, would be far more interesting if
they were indeed less mature specifically because trading would yield
higher margins. Alternatively, one could argue that there is no need to
expand a given idea to foreign markets because if it works in one place
it probably works in others. Unfortunately this is not necessarily true. I
have had the chance in my professional experience to be exposed to
several of the largest markets, always in the context of an arbitrage
activity. I found the differences between these markets fascinating, and
I realized progressively that even if the tools were essentially the same,
local particularities were a defining factor in the existence and shape of
trading opportunities. For example, in European markets, fiscal arbit-
rage has traditionally been the bread and butter of index arbitrageurs,
whereas opportunities of that type are almost unknown in Japan or the
United States. Hence the second differentiating factor of this book: its
international scope. The point is naturally not to propose enough
details to enable the reader to trade indifferently in any of the markets
covered, but rather to offer insights from diverse backgrounds as a way
to uncover the universe of what is possible. For example, a situation in
which interest rates diverge by up to 0.50 percent between domestic
and off-shore institutions is extremely counterintuitive; still, this is
exactly what happened in Japan repeatedly because of its domestic
liquidity crisis.

Finally I believe that the last important aspect of this work is an
attempt to unify miscellaneous techniques under a generic umbrella.
An arbitrage is a convergence, and that simple fact dictates the entire
framework in which an opportunity should be evaluated and mana-
ged. I tried my best to develop that concept and the surrounding
framework. And, as before, the purpose is not to answer all the ques-
tions, just the most important ones. The goal is to “educate” in the
traditional sense: In the end, the reader should be able to ask more
questions than those presented here and have a fair sense of where to
look for the answers.

Note, however, that if I tried to include as much substance as
possible, there are many things that this book is not. For one, it is
not a trader’s user’s manual. In other words, nobody will gain from
these lines a precious knowledge that could be turned into an immedi-
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ate profit. The trading ideas exposed are always well known and prac-
ticed actively. As I mention on many occasions, experience is the best
predictor of success on a trading floor, and you cannot learn about that
in a book. Another important point is that this book is far from exhaus-
tive, even in its mathematical presentation. In the interest of space and
time I have left out numerous instruments, such as equity-linked
swaps. Along the same lines there are many variations and flavors of
arbitrage that I don’t mention, and certainly some that I don’t even
know about. Again the idea is to present an introduction solid enough
that readers will be able to form their own judgments in due course.
Finally, I am not even sure this work can be considered a “reference.”
Despite the many concepts that have a general application, the voca-
bulary or specific treatment of certain ideas may differ, for example,
from a highly specialized hedge fund with only a few traders to a huge
trading floor in New York. After all, nobody has ever been able to tell
what the fair price of a stock should be at a given time, so don’t expect
too many absolute truths on Wall Street in general.

Given the objective of a broad-yet-rigorous presentation of equity
arbitrage for a potential future practitioner, it was necessary to start
from the very beginning on many fronts. Naturally, the notion of
arbitrage is defined and discussed in detail, but financial instruments
used in the implementation of a position are “dissected” as well, even
those traditionally considered simple, like stocks. The reason for that
choice is based on my experience as a junior trader. Everybody knows
what a stock is, but few people really understand the intricacies of
fiscal arbitrage, which is nothing more than a simple stock loan if
you think about it. It took me a few months to get a sense of what
my job would be as an arbitrageur, and years to painfully master the
zillions of small details. My intention is to bring to light enough of
these details that a reader will save considerable time in climbing the
experience curve.

Part II of the book is built around the same idea. Valuation and risk
analysis are absolutely critical in the life and success of a professional
trader. Too often are these performed by a beginner without a clear
overview of the purpose they serve and of their underlying principles.
The emphasis here, therefore, is on those goals and principles, with the
development of the algebra as an application exercise. Finally Part III is
meant to bring all the concepts together. Through the examination of
actual examples and practical situations, the goal is to achieve an inte-
grated view of arbitrage opportunities, precisely as a trader would see
them.
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1

INTRODUCTION

WHAT IS ARBITRAGE?

Arbitrage is “the simultaneous purchase and sale of the same, or essen-
tially similar, security in two different markets for advantageously
different prices.”! The word should be read in a very general sense
because both legs of the arbitrage can be a number of securities or
derivatives.

The definition essentially underlines two structural features of
these transactions. First, the operations on the different instruments
must be simultaneous. This characteristic is a direct consequence of
the fact that arbitrage opportunities must be risk-free and are conse-
quently short-lived. Secondly, the securities should be the same or
essentially similar. If we broadened the scope, we would include secu-
rities that are not actually similar but are believed to behave in a very
similar way. This similarity in essence is an insurance contract, and by
construction, it eliminates all and every risk beyond immediate execu-
tion. This idea is commonly described as the law of one price, and it is

1 Zivi Bodie, Alex Kane, and Alan J. Marcus, Investments, 4th ed. (New York: Irwin/
McGraw-Hill, 1999), p. 307. The common term arbitrage is in fact used in many more
situations. See, for example, Jochen E. M. Wilhelm, Arbitrage Theory (New York:
Springer-Verlag, 1985), which makes a distinction between arbitration (“the search
for the lowest cost in achieving a certain intended financial position”), spreads (simul-
taneous sale and purchase, i.e., our arbitrage), and free lunches (“turning from one
combination of assets to another one which is equivalent but has a lower market
price”). In this terminology, we are primarily concerned with spreads.

Copyright 2001 The McGraw-Hill Companies, Inc. Click Here for Terms of Use.



4 THEORY AND TOOLS

used extensively in the context of derivative pricing: If two portfolios
have the same payoff at maturity, their price should be equal today,
and if they are not, they can be expected to converge back toward
equality.

Therefore, a close examination of arbitrage should focus
primarily on these two aspects, execution and convergence.
Understanding how we can execute requires an examination of why
opportunities appear in the first place. In the context of mature finan-
cial markets, efficiency is a given, and conventional wisdom states
explicitly that arbitrage opportunities should not exist. Naturally mar-
kets would not be efficient without arbitrageurs to make them efficient,
but we need to understand specifically how discrepancies occur. In
addition, the convergence issue requires us to examine the notion of
maturity: If the securities are actually fairly priced and similar, we
should be able to exit from the arbitrage at some point in the future.
This may be a known—for example, the expiry of a futures—or
unknown date, but at that time both legs should come together. In
some cases the convergence is embedded in the system—a futures
contract, for example—but in many instances it is more assumed
than it is certain. The remote chance that it does not materialize is by
far the biggest risk faced by all arbitrageurs. Finally, we need to con-
sider the implications of safely carrying this position for a period of
time that is typically uncertain. In some instances we know an upper
bound for the time to exit—derivative expiry, merger effective date—
but we do not know if an opportunity will not allow us, or an unex-
pected event force us, to exit before.

In fact, the convergence problem entirely dictates the appropriate
methodology to evaluate and manage arbitrage positions, and that is
precisely what we will try to demonstrate. All risks are subordinated to
it, and by nature this is the only one we cannot and do not want to
hedge. For example, consider the case of index arbitrage: The conver-
gence could not be more certain, and the arbitrageur’s risk manage-
ment is then focused on “secondary” risks—typically interest rates,
dividends, and so on. At the other end of the spectrum, a pair trader
takes a position on stocks under a fairly optimistic assumption that
their prices will remain highly correlated in the future. In that case
interest rates and dividends do not matter much; profit and losses
have to be conservatively evaluated based on market prices as opposed
to a theoretical relationship, and the primary measure of risk is the
behavior of the spread between the companies considered.

Consequently the natural path to follow is to start with a closer
examination of the convergence issue. From there we will examine the
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hypothesis of market efficiency and its implications, and we will pro-
pose a certain number of necessary conclusions about valuation and
risk, developed in Part 2.

CONTEXT

Money Managers versus Proprietary Traders

An essential prerequisite for this discussion is that it occur within the
context of professional trading. We want to take the perspective of a
proprietary trader in a large financial institution, typically the trading
subsidiary of a large bank.> We cannot emphasize this particularity
enough because it has fundamental implications in several respects:
incentives and performance evaluation, information flows, capital
availability, and financing costs.

Proprietary traders are entrusted with money from their employer
and allowed to take defined risks in order to generate as much profit as
possible. Their compensation packages are generally indexed very
directly to their performance, usually after costs. The fact that the
capital used is proprietary means that this money is not an investment
from a set of investors looking for the best use of their excess resources.
It is borrowed by the trader using the balance sheet of the institution.
To understand the implications of this situation, consider in contrast a
typical investment manager at a mutual fund, insurance company, or
pension fund. The fund is an investment vehicle with a clear strategy.
Investors hope for and expect a return, but these expectations do not
have any cost per se. Obviously, poor performance will make it harder
to attract new clients and may eventually decrease assets under man-
agement, but the manager does not have to actually pay to attract
funds—Ileaving marketing costs aside. A proprietary trader, on the
other hand, incurs financing charges as a true cost. If both the trader
and fund manager buy a stock, hold it for six months and sell it at a

2 In the United States, until recently, the 1933 Glass-Steagall Act strictly restricted the
type of activities that banks, securities firms, and insurance companies might engage
in. As a result, banks used to set up subsidiaries to engage in trading activities. Over
the past few years, however, legislators have significantly weakened the act’s original
provisions. See, Bernard Shull, “The Separation of Banking and Commerce in the
United States: An Examination of Principal Issues,” for example, Financial Markets,
Institutions and Instruments, vol. 8, no. 3, New York University Salomon Center, 1999.
A similar regulation exists in Japan due to the heavy influence of the post-World War
IT U.S. regulators, but there is not one in Europe.
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price equal to the entry price, the manager exhibits only a mediocre
performance—""not my fault because the market did not move”’—
while the trader would show an actual loss equal to the financing
cost over six months.

In fact, the cost is higher because the financial institution carry-
ing the borrowing on its balance sheet puts a fraction of its capital
at risk. International regulations and banking practices require banks
to match part of their risky assets with equity to protect creditors,
that is, depositors. For every $1 borrowed, the bank has to allocate,
for example, $0.10 of its tier-one capital, which will not be available
to back any other opportunity. As a result of this commitment, the
bank will ask the trader for a compensation commensurate with the
risk taken and with its cost of equity. Say that this return is 15
percent. Then $0.10 of capital must return $0.015 to pay for the
capital consumption, in addition to the financing charge. Overall,
the interest rate will be increased by 1.5 percent on the original
$1. This is a complex description of a very intuitive fact: As a risk
taker, the trader is required to generate returns above the risk-free
rate.> By contrast, investment companies are also required to main-
tain a capital base, but the protection against market movement is
not a concern anymore because investors are using such vehicles
explicitly for the purpose of accessing the market.*

One of the most fundamental differences between traders and
money managers is in fact that managers are usually benchmarked.
Consider again that both of them buy and hold a stock for six months.
At this point they sell it at a loss, say, 5 percent. If the broader market
lost 5 percent over the same period, the fund manager has fared hon-
orably—""not my fault, in line with the market.”” On the other side, the
trader shows a loss of 5 percent, no matter what. Schematically,
because they are benchmarked, money managers do not have any
exposure to broad market movements. Naturally this is a very short-
sighted view because it does not apply to all fund managers; neither
does the opposite describe all traders. Hedge funds specifically are
notable exceptions: Because of their particular nature, most are only
remotely benchmarked and thus carry a full market risk. However, for

® This discussion is an introduction to the notion of cost of capital and solvency ratios.
Both will be discussed in more detail in Part 2.

*Indeed, for investment companies the concerns are of two types: disclosure, to
ensure that fund managers are following their mandate and maintaining appropriate
risk levels, and protection of assets, against fraudulent activity and misappropria-
tion.
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the purpose of our introduction, this schematic description captures the
essence of the issues at hand.

An interesting corollary of this difference is the fact that traders are
usually marked to market systematically every day, while money man-
agers may not be subject to such stringent reporting requirements. Of
course, virtually all fund managers compute and publish a net asset
value every day, but full disclosure to investors in most cases is
required only periodically—for example, every quarter for mutual
funds. By contrast, trading positions are reviewed much more fre-
quently by risk managers and head traders, with the consequence
that a particular strategy has to be justified sooner if it takes too long
to turn a profit. In addition, because in many cases marketing material
for money managers is based on month-end data, it is easier for them
to use window dressing to improve performance on paper.’

The second set of structural differences materializes with regard
to information flows. For obvious reasons, professional traders have
better access to research and real-time data than most investors, and
that applies to some extent to institutional investors as well. For
them, the costs related to information systems are directly charged
against a fund’s return. By contrast, on a trading floor, it is much
easier for traders to get sophisticated information because of econo-
mies of scale in disseminating this information throughout the entire
firm. For example, all major players maintain a quantitative and
research department whose sole function is to crunch numbers con-
tinuously with a decent amount of brain—and computing—power.
These resources are naturally very expensive and not available to
all.®

Finally, probably the most important structural difference is the
availability of capital and its cost. As we will see, it is not uncommon
for arbitrage positions, particularly index arbitrage, to reach several
billion dollars in nominal. These amounts can be borrowed in minutes
at consistent rates—typically the LIBOR” with no difficulty whatsoever
for a trader in a large bank. This flexibility is critical in scaling positions
and risks in relation to market opportunities, and it is available only to
the largest names and the most creditworthy institutions.

5 Window dressing refers to artificial trading activity designed to move prices of certain
securities ahead of a particularly important date, typically month end or year end.

® Naturally this presentation is a simplification. Large institutional investors have ade-
quate resources to compete with large trading firms, but it remains true that the
underlying economic model and the ability to absorb costs are not the same.

7 London Interbank Offered Rate. See Chapter 4 for a complete description.
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For all these reasons, arbitrage tends to be practiced on a large scale
by a few qualified professionals, typically hedge fund managers and
proprietary traders. It is generally beyond the scope of most other
institutional investors, and even if it were not, the structural features
we listed above would virtually prevent them from competing with
more specialized players. We do not mean to imply that it is the secret
garden of a select few, but that only a limited number of people in the
broad population of investors have the resources to aggressively and
systematically pursue arbitrage opportunities.® Index arbitrage is a
typical example: Optimistically, there are no more than a dozen traders
actively involved in it on any major market.

Arbitrage and Competitive Advantage

If indeed arbitrageurs are relatively few in number with unlimited
access to capital, we need to ask what type of competitive advantage
is needed to succeed.

The first one to spot an opportunity is probably the only one to
profit significantly from it; therefore, competitive advantage here means
primarily being the fastest to push the button. Consider, for example,
that all arbitrageurs agree on what is an opportunity and what is not,
as would—almost—Dbe the case for an index arbitrage or risk arbit-
rage situation. Would all of them rush to trade at the same time? In
an ideal world where taxes and credit risks do not exist, the answer
to this question is most probably yes. In reality, because of differences
in tax treatment or costs related to poor credit ratings, some arbitra-
geurs appear to enjoy structural advantages. For example, taxes
would change the amount of expected net dividends over a future
period, and credit ratings would change the financing rate until the
next futures expiry, both of them affecting the fair value of an index
arbitrageur. The example of taxes is in fact very meaningful because it
is truly discriminative among market participants. In Japan, for exam-
ple, domestic and offshore entities have different transaction and

8 Indeed, it was for a long time truly performed by a select few, and thus it was a well-
kept secret. See, for example, the description of arbitrageurs in Risk Arbitrage II from
Guy P. Waser-Pratte (Salomon Brothers Center for the Study of Financial Institutions,
Graduate School of Business Administration, New York University, 1982): a “cliquish
band of specialists.” The 1987 crash and the resulting bad press for proprietary traders
in general forced numerous institutions out of these strategies. In addition, the report-
ing requirements instituted afterward called for much more transparency and even-
tually brought to light what had been thus far a restricted gentlemen’s club.
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dividend taxes, which introduces a structural bias in trading para-
meters.

However, structural differences of this nature are usually fairly
easy to bypass because large institutions have the financial and
operational ability to converge toward the optimal structure—legal
and otherwise—to take advantage of market opportunities. Thus
arbitrageurs in our context usually stand on common ground, and
these biases become minor. In addition, most of the time such dif-
ferences are actual impediments to trading—transaction or financing
costs, for example. Therefore, their net effect is to eliminate players
from the field while those remaining do not have any long-standing
competitive advantage relative to their peers.

If we assume then that structural differences cannot protect an
arbitrageur’s competitive advantage for long, it is natural to ask if it
can be based on superior information. If, for example, dividend esti-
mates are diverging between two firms—even if their tax treatment is
similar—their respective index fair values will diverge, in turn affecting
their trading strategies on index arbitrage. From there one firm could
possibly realize a higher return because it is consistently right about its
dividends expectations. However, although theoretically possible, this
phenomenon is short-lived because it is mean reverting. Assuming, for
example, one index arbitrageur adopts an extreme stance and sets
dividend expectations to zero, he or she will compute a future fair
value much higher than that of the market. As a result, he or she
will see the future’s price being much too low in the market compared
to his or her model, and he or she will be liquidating his or her position
as fast as possible.” In front of such an apparent mispricing, any
rational person would spot an anomaly and review the underlying
trading assumptions, with the probable result of questioning dividend
assumptions and revising them upward. In the reverse case where
dividends would have been too high, the exact opposite effect would
have been triggered, and the same trader would not have been able to
buy stocks fast enough.

The result of this short discussion is to complete our profile of
typical arbitrageurs. Not only is this group small and highly specia-
lized, it is also somewhat undifferentiated with regard to market
opportunities and critical parameters. For example, if a large institution

? Index arbitrageurs buy futures and sell stocks when the index future is priced too low
in the market compared to its theoretical value. More details on that in the last part of
this chapter. The future’s fair value is the difference between the future’s theoretical
price and the price of its underlying index.
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decided to start an arbitrage activity in Japan, one of its first steps
would probably be to open a local subsidiary to circumvent the taxa-
tion issue, and it would engage rapidly in peripheral activities to guar-
antee its arbitrage desk an adequate support. At this point it would
place itself only on equal footing with other players. Therefore, differ-
entiation—and competitive advantage—on an arbitrage desk resides
primarily in execution skills, at least when the convergence is fairly
certain.'” This does not mean that arbitrageurs always intervene at the
same time and for the same typical profit. For example, position limits,
by placing constraints unrelated to the market, may have the effect of
restraining a particular trader when all the others are as aggressive as
ever. Nevertheless, in general, arbitrageurs tend to intervene at the
same time, and for probably the same expected profit, reinforcing the
need for better execution.

Arbitrageurs versus Investors
There is one more important piece that needs to be incorporated in this
preliminary discussion. Arbitrageurs have their own agenda, and in
many cases their incentives are not aligned to those of the investor
community at large. We will argue later that the presence of arbitra-
geurs is usually a good sign for investors because it indicates that
market institutions—in terms of execution, settlement, and liquid-
ity—are functioning properly. However, this does not mean that inves-
tors necessarily consider it a blessing in and of itself.

It is true that arbitrageurs bring prices closer to efficiency, but that is
a byproduct of their activity, not an overt goal. Consider, for example,
the case of risk arbitrage in which the divergence of interest is unam-
biguous. Arbitrageurs do not care about shareholder value created by a
proposed transaction. Indeed, were a given transaction to destroy
value, they could not care less. Their only concern is to see the transac-
tion effected, if and only if they carry a position.'! In addition, their risk
is limited to the effective date of the merger, meaning that if its imple-
mentation turns out to be a disaster, they are not affected in any way.

9 Execution skills have to be considered from a broad perspective. For example, the
ability to carry more risk—because of better systems—or to borrow or lend stocks
more aggressively—because of better relationships throughout the marketplace—
also translates into improved execution capabilities because the arbitrageur will
trade more often compared to his or her peers.

" The case of reverse arbitrage, in which a trader bets on a deal being called off, happens
as well, albeit very infrequently.
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Other examples of such conflicts of interest include the replacement
of a constituent of an index.'? Arbitrageurs want, above all, predictabil-
ity in execution, even if that implies a relative loss of liquidity. This, in
turn, translates into a need for an all-electronic marketplace where
reporting is instantaneous and screen prices accurate, which effectively
makes dealer markets undesirable. On the other side, investors inter-
ested in small- or micro-capitalization companies have a stronger inter-
est in dealer markets because market makers are usually required to
quote continuously, even for small sizes, effectively providing liquidity
of last resort.

These important differences should not be overlooked. Combined
with the fact that arbitrageurs in general are a small—but financially
active—community partly explains why arbitrage has been under
more and more scrutiny over the years and as a result, has become
more and more regulated in some countries."

DIFFERENT TYPES OF CONVERGENCE

Absolute (Index Arbitrage)

Index arbitrage provides the perfect example of an absolute conver-
gence. By definition, a futures expires on a price set to equal that of its
underlying cash. The only possible reason that this would not occur
would be the exchange’s closure or failure. The probability of this
happening is fairly low considering all the precautions taken on margin
deposits by futures exchanges worldwide. However, it should not be
considered impossible, as was sadly shown by the unexpected failure
of the Russian Exchange in 1998. Consider also the collapse of Barings
in 1995 that turned out to be fairly innocuous but sent shock waves
throughout the world financial markets and was dangerously close to a
general debacle. Again safety nets in place at all levels of modern

12 If the effective date for a change is after the announcement date, the stock “coming
in” tends to be bid up before it enters the index, while the one being replaced is
usually performing poorly while it is still included. The index return does not
benefit from the “spike up” and reflects the “spike down.” In that case index
arbitrageurs are naturally hedged, and investors in index funds are forced to take
an opportunity loss.

13 Gee, for example, Craig W. Holden, “Current Issues: Index Arbitrage,” Financial
Analysts Journal, 1991, pp. 8-9, for a brief examination of the bad press resulting
from the October 1989 minicrash.
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financial markets reduce this risk to a comfortable level, but it should
not be ignored entirely.

An absolute convergence has two types of attributes: economic and
temporal. The common price is unknown but realizable; that is, all
market participants have access to its definition and can theoretically
execute on it if necessary. The timing of this convergence is also known
with certainty.

In practice, the fact that futures settlement values are realizable
does not eliminate execution risks. For example, on exchanges where
the final value is an average over a period of time—typically European
exchanges—the chances of trading at the exact expiry price are vir-
tually nil. On the other hand, the official definition is crystal clear,
and under normal circumstances market participants can get fairly
close to the final settlement price. The question of labeling this differ-
ence is somewhat artificial: If we know we will not be able to execute at
this price, we could fairly say that the whole convergence hypothesis
fails. It is clearer, in fact, to segregate the issues and to consider that the
convergence still occurs and the risk gets translated to executing on it.

As a general rule, absolute convergence is a comfortable situation
in which we can be confident that the difference in price captured now,
if properly managed, is secured once and for all.'* These are in fact the
only positions that can be labeled “arbitrage” because for the most
part, once the convergence is established, all other risks can be dealt
with and kept under control. This is as close as it gets to risk-free
trading.

Opportunities are profitable if transaction costs and hedging costs
are lower than price discrepancies in the market. In the case of index
arbitrage, surprisingly enough, all the markets we consider satisfy this
condition and support profitable arbitrageurs. Still, opportunities of
that nature do not abound. An absolute convergence in the way we
define it is not accidental; it must be written in stone, which means that
the only situations in which it develops recurrently are between deri-
vative products and their underlying reference.

Note, however, that derivative product here is used in a very broad
sense. The Nikkei 225 future contract listed on the Chicago Mercantile
Exchange (CME), for example, can be considered a derivative of the
Nikkei 225 future listed on the Osaka Stock Exchange (OSE). The same
characterization applies also to the Singapore Monetary Exchange

14 Note, however, that the realization of this profit comes with the convergence. Unless
we find some opportunity to reverse a position before expiry, only at that time will
we explicitly realize the profit traded today.
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(SIMEX) Nikkei 225. The three of them do not have the same trading
characteristics, but they expire on the same day, at the same price.
Because the OSE contract carries the largest liquidity, it is fair to say
that it constitutes the underlying reference. The other two are priced
according to their specifics,”” but it is possible to build an arbitrage
position between the three because of the fundamental convergence.'®
Index arbitrage is the best example of an absolute convergence
because it involves numerous execution difficulties and a wide range
of risk management techniques. We will use it extensively throughout
this book and give a detailed presentation of it in the last chapter.

Explicit (Risk Arbitrage)

In a risk arbitrage situation a position is taken on the announcement of
a merger or acquisition (MOE) between two corporate entities.
Schematically, if company A decides to merge with company B, it
offers to buy or exchange B stocks against cash or its own shares.
For example, in the case of Citibank and Travelers, Travelers offered
to exchange each Citibank share for 2.5 of its own shares.

There may be numerous variations of this situation. The offer may
be a combination of both equity and cash, and there may be provi-
sions to alter the exchange ratio if one of the stocks—typically the
acquirer’'s—exits from a preset price range. The reasoning is that
below a certain price, shareholders of B do not get a fair deal any-
more and the ratio should be revised upward. At the other extreme, if
the price of A is high, shareholders may consider the transaction too
expensive and the ratio should go down. In general, revisions are
infrequent because preset price ranges are fairly wide.

We term this type of convergence explicit.'” In general, mergers and
acquisitions involve high-level negotiations between all parties, which
result in strong commitments. Even if the industrial logic or the stra-
tegic value is questioned by market participants and analysts, which
can lead to a fall in share prices after the announcement, such decisions
are meant to be final. Therefore, there is more than pure speculation in
the relationship between the two share prices once the merge decision

'3 Notably, the CME contract is settled in U.S. dollars, not Japanese yen.

16 In practice, the CME contract trades on Chicago time, when both the SIMEX and OSE
are closed, which effectively forbids such positions. However, arbitrage between
SIMEX and OSE is possible.

'7 The term explicit is not market practice, and it refers to the fact that in a risk arbitrage
situation, for example, the convergence has been explicitly defined by the terms of the
transaction.
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has been made public. Problems do occur regularly, however, for
diverse reasons. Antitrust issues are getting more and more common
as a result of a decade of M&A activity, culminating in a $115 billion
bid from MCI WorldCom for Sprint in October 1999. Beyond legal
concerns there may be more pragmatic reasons that these deals fail
from time to time, related to the so-called agency problem. All pro-
posed transactions do not necessarily target shareholder value as a
paramount goal, and managers often tend to have their own agenda.'®
Numerous hostile takeover attempts fail, and even friendly weddings
may turn sour before the ceremony. The tentative merger of MCI with
British Telecom in 1997 is a perfect example, and it will serve as a
numerical example of what losses amount to when convergence fails
to materialize despite a strong conviction as to the contrary. Therefore,
our definition of explicit convergence may look like this: “fairly
certain, but not quite.”

In these situations, judgment is the ultimate risk management tool.
A sound analysis of the industrial project and a careful assessme